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2,701,217 
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MATERAL 

William F. Fair, Jr., Cranford, N.J., assignor to Koppers 
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2 Claims. (C. 117-113) 
The present invention relates to improvements in 

bituminous mastic sheet material and methods of pre 
paring such material. 

Bituminous mastics have been widely used for various 
purposes as cements, as coatings for surfaces, as flooring, 
and on walls. They have generally been applied by 
brushing, or trowelling and rolling, or in the form of 
Solid blocks or cakes. Little success has been realized 
commercially in the past in providing a coherent, flexi 
ble, self-sustaining, prefabricated, non-reenforced type of 
bituminous mastic sheet that can be sold and handled 
as such, as distinct from saturated felt sheets or sheets 
containing reenforcing webs or inserts. Conventional 
bituminous mastic was considered objectionable for pre 
fabricated sheeting for various reasons and mainly be 
cause it became too brittle in cold weather or was sub 
ject to fusion and flow in hot weather, 
The present invention overcomes the objections raised 

with respect to previously known bituminous mastic 
sheets by providing a prefabricated bituminous mastic 
sheet that is pliable at low atmospheric temperatures and 
that shows no tendency to flow at high atmospheric tem 
peratures, and that retains its flexible, soldi-sheet form. 
The sheet is for wide commercial application in view of 
its high insulation value, fire resistance, resistance to 
weathering, inertness to the action of water and ul 
traviolet light, resistance to flow, and its non-cracking and 
non-shattering characteristics. By treatments described 
below, these desirable properties are also effectively im 
parted to bituminous mastic sheets or to conventional 
tar, pitch and asphalt mastics, rendering them more 
highly useful in structures such as roofing including 
shingles, rolls, sidings, panels, insulation, subflooring, ex 
pansion joints, and other articles. 

In the preparation of the improved mastic sheet, the 
materials employed include coal-digestion pitch, a finely 
divided filler, and discrete fiber particles. Coal-digestion 
pitch comprises coal dispersed by digestion in a heat 
liquefiable bituminous medium. The medium contains 
heavy hydrocarbon oil; or heavy hydrocarbon oil con 
taining a preponderating proportion of aromatic hydro 
carbons or constituents is added during or preferably 
after the digestion and dispersion process, or during or 
preferably after thermal treatment of coal by such 
process. 

In the accompanying drawings, Figs. 1 to 7 are di 
agrammatic illustrations, in vertical section, of fragments 
of sheets made in accordance with the present invention. 
A sheet, in flat form 1 (Figs. 1 to 4) or in corrugated 

form 2 (Figs. 5 and 6), is prepared from a mixture, more 
particularly described hereinbelow, which is shaped by 
rolling, extrusion, or by compression in a mold. The 
improved bituminous mastic, because of its composition, 
lends itself well to shaping into sheets by any suitable 
mechanical means. To provide for additional surface 
protection, granules or dusts of solid, inert, oil- and 
water-insoluble, heat-resistant mineral, or metallic, or 
artificial pigment material, are distributed on the sur 
face of a sheet. Colored granules or dusts are en 
ployed for producing various color schemes. The 
granules or dust particles are anchored as at 3 (Fig. 2) 
on one side of a sheet, or as at 4 and 5 (Fig. 6) on both 
sides of a sheet by impressing them into the surface, or 
they are bonded to the surface by means of a bituminous 
cement or a dip-coat of coal-digestion pitch, as described 
below, and as shown at 6 (Fig. 4). 

Suitable coatings applied by brushing or spraying, or 
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2 
preferably a dip-coat, as shown at 7 (Fig. 3), are pro 
vided for various purposes, if desired. 

In preparing the coal-digestion pitch, coal, such as 
bituminous coals or coking coals including either high 
or low-volatile bituminous coal, and certain commercial 
non-coking bituminous coals, is heated while admixed 
with tar or pitch. The temperature of the mixture while 
stirring the latter, is gradually increased over an ex 
tended period of time to substantially 300° C. or pref 
erably to a temperature in the approximate range of 300 
C. to 310 C. The temperature employed is generally 
not lower than about 270° C. nor higher than about 350 
C. The coal is uniformly distributed in the course of 
the thermal digestion and mixing process and, in effect, 
constituents of the coal at the temperature employed ap 
pear to undergo a dissolution in the tar or pitch. De 
pending on the temperature and the time of digestion, 
it has in certain instances been impossible to determine 
whether a chemical change has occurred in the coal, and 
in other instances such change has been more or less 
definitely detectable. For purposes of the present inven 
tion, control tests comprising softening point and pene 
tration determinations are employed to provide a sheet 
with pitch having the designated improved characteristics 
resulting from digestion and blending process. 
To obtain a pitch of highly desirable characteristics 

for the purposes of the present invention, either before 
but preferably after dispersion of coal in the tar and/or 
pitch in the digestion process, there is added the above 
mentioned heavy hydrocarbon oil. The heavy hydro 
carbon oil is a high-boiling distillate obtained by dis 
tilling tar and separating the distillate recoverable above 
approximately 300° C. Only a minor proportion (about 
15 per cent or less) of the oil boils below 300° C. The 
boiling points may be within the approximate range of 
250° C. to 450° C. 

Heavy hydrocarbon oils that have been employed are 
such oils as heavy water gas tar heavy oil, light water 
gas tar heavy oil; and coal tar heavy oils from tars known 
as low temperature coal tar and high temperature coal 
tar. 

Heavy water gas tar heavy oils, used advantageously 
in the mastic, are substantially aromatic in character, 
and are obtained by distillation from heavy water gas 
tar which in turn is obtained from water-gas generator 
plants in which Bunker-C or similar grades of residual 
petroleum fuel oil are used for carburetting. Heavy 
water gas tar is also known as residuum tar and is thus 
termed to distinguish it from what was formerly known 
as water gas tar or is known today specifically as light 
water gas tar. Light water gas tar heavy oil is obtained 
from light water gas tar which is produced in the car 
buretter of a water gas plant when petroleum distill 
lates are used as carburetting agents. 

Depending upon the proportions of coal, tar and/or 
pitch, and/or heavy oil, in the coal-digestion pitches, or 
on the proportion of such oil added to these pitches the 
resulting pitch products have been prepared with ring 
and ball softening points in the approximate range of 35° 
C. to 150° C., all exhibiting improved rheological prop 
erties, as well as considerably better temperature sus 
ceptibilities (that is, less change in viscosity with tem 
perature change) and greater resistance to flow than the 
commonly used bitumens, when in layers or on Surfaces 
in vertical position as well as in inclined position. 
The following, by way of illustration, are examples of 

coal-digestion pitch that is employed in the present inven 
tion: 

A. About 187 parts by weight of heavy water gas tar 
and about 47 parts by weight of powdered bituminous 
coal are heated together in a still preferably while stirring. 
The temperature is gradually raised to a temperature of 
about 305 C. over a period of approximately five and 
one-half hours. This temperature is maintained for about 
four hours during which time there results a distillate 
of about 5 to 6% based on the tar. At the end of this 
time heating is discontinued and the mixture permitted to 
cool. After about forty minutes and while the tempera 
ture is slowly dropping, about 54 parts by weight of heavy 
water gas tar heavy oil are stirred into the heat-treated 
coal and tar mass. The resulting product is discharged 
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from the still at around 225 C. The softening point of 
this product is about 102 C., and the penetration at 32 
F. is 14; at 77 F. is 20.5; and at 115 F. is 40. 

B. A mixture prepared from approximately 174 parts 
by weight of coke oven tar and approximately 58 parts 
by weight of pulverized bituminous coal is heated to about 
300 C. over a period of seven to eight hours. The heat 
ing is discontinued and about 72 parts by weight of heavy 
water gas tar heavy oil are added whereupon the heating 
is resumed at about 300 C. for an additional one to two 
hours. Then another 15 parts by weight of heavy Water 
gas tar heavy oil are added whereafter the heating is dis 
continued and after thorough mixing the product is per 
mitted to cool. The softening point of the product is 
about 89 C. and the penetration at 32 F. is 24; at 77 
F. is 38; and at 115 F. is 67. 

In either Example A or B, the heavy water gas tar 
heavy oil may be substituted by light water gas tar heavy 
oil provided high melting coke oven pitch is included in 
the composition; though the heavy water gas tar heavy 
oil alone is preferred. 

C. A still is charged with 310 parts by weight of crude 
light water gas tar and 40 parts of light Water gas tar 
heavy oil. To this mixture 40 parts of molten high melt 
ing coke oven pitch having a melting point of 145 C. 
(cube in air), and 72 parts of pulverized coal are added. 
This mixture is heated to 300 C. in approximately one 
hour and maintained at about 300 C. for approximately 
three hours with agitation, 23 parts of distillate being re 
moved. The residual pitch has a softening point of 88 
C. (ring and ball) and penetrations at 32 F. (200 grams, 
60 seconds) of 20, at 77 F. (100 grams, 5 seconds) of 32 
and at 115 F. (50 grams, 5 seconds) of 61. 
D. A mixture of 39.5% by weight of residuum tar, 

37.4% by weight of coal-tar heavy oil, and 23.1% by 
weight of pulverized bituminous coal is subjected to a 
digestion temperature of about 315° C. to obtain a coal 
digestion pitch with an R. and B. softening point of 109 
C., a penetration at 32 F. of 12, a penetration at 77 F. 
of 22, and a penetration at 115 F. of 50. 

In some cases, one to two parts by Weight of Sulfur may 
be included in the coal-digestion mixture, or air may be 
introduced for varying periods. The air and Sulfur serve 
as dehydrogenating agents by which with subsequent addi 
tion of heavy oil, the characteristics of the pitch may 
alternatively be adjusted. 
The fillers employed in the mastic may be sand, clay, 

slate dust and the like or mixtures thereof. The fibers 
may be mineral, vegetable or animal fibers or mixtures 
thereof including asbestos, cotton (such as that reclaimed 
from tires), hair and so forth. As previously indicated, 
it is preferable, particularly if the mastic is not subse 
quently dip-coated, to precoat the fibers. For this pur 
pose there are employed tars such as coal tars including 
coke oven tar, horizontal retort tar, and vertical retort 
tar; heavy water gas tar and light water gas tar; oil-gas 
tar, Pintsch gas tar; wood tar; pitches of such tars; oils 
from such tars; asphalt; mixtures of these bituminous sub 
stances; or coal-digestion pitches either molten or dis 
persed in volatile solvent. If desired, any water repellent 
material may be used to precoat the fibers but it should 
preferably be miscible or compatible with the bituminous 
material in the mastic. For instance, a non-aromatic 
petroleum distillate should not be used to precoat the 
fibers, if a tar-derived composition is to be used in the 
mastic. 
The precoating of the fibers is preferably accomplished 

in a Banbury mixer, though this is also done by dip 
coating and then centrifuging to remove the excess coating 
material. In a Banbury mixer, about 15 parts by weight 
of coal-digestion pitch, such as exemplified above, satis 
factorily coats about 85 parts by weight of fiber. 
A rubber roll mill, pug mill, or a Banbury mixer may 

be used to prepare the mastic. The fillers and bituminous 
material used in the mastic are first mixed together and 
then the fibers, either precoated or untreated are added 
and mixed with the first two ingredients. When using a 
rubber roll mill, the bituminous material is melted on 
the heated rols and then the filler and fibers are suc 
cessively added and mixed. When using a pug mill, the 
melted bituminous material and filler are mixed in the 
mill, and the fibers are mixed with the resulting mixture 
in a pug mill, a rubber mill or in a Banbury mixer. 
The proportions of constituents employed in the mastic 

may vary widely. Too much of the bituminous material 
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4. 
of a low softening point should not be used if the mastic 
is to be pliable and yet retain its pressure-molded form. 
To avoid brittleness, the coal-digestion pitch should not 
be too high-melting or be present in too small proportions. 
In other Words, pliability is increased while retaining the 
non-flowing properties of the mastic by increasing the 
armount of bituminous materials or fibers, or by using a 
bituminous material of lower softening point. Less 
pliable products are obtained by increasing the amount 
of filler, decreasing the amount of bituminous material, 
or by using bituminous material of higher softening point. 
For Some purposes, up to twenty-five percent by weight 
of heavy oil, above mentioned, is advantageously added 
to the coal-digestion pitch prepared as described, for 
blending therewith. 
More Specifically, and by way of illustration, mastic 

sheets are provided which are obtained by use of bitu 
minous constituents with softening points in the range of 
about 75 C. to about 150 C., though coal-digestion pitch 
with a softening point as low as 52 C. has been used to 
advantage. A pliable mastic sheet that is non-brittle at 
low atmospheric temperatures and non-flowing at highest 
atmospheric temperatures has been provided by use of 
coal-digestion pitch of about 90° C. softening point, and 
penetrations of not less than 10 at 32° F. and not more 
than 70 at 115 F. The stiffer mastic sheets have been 
provided which have been obtained by use of bituminous 
constituent with softening point of at least 75° C. and 
penetrations of 0 at 32 F., 0 to 5 at 77 F., and 15 to 35 
at 115 F. More pliable mastic sheets than the latter 
have been obtained by the use of coal-digestion pitches 
with softening points of as low as 52° C. and up to about 
75 C. to 80 C. and with penetrations of above 10 at 
32 F., above substantially 60 at 77 F., and of substan 
tially 230 to 240 and up to 300 at 115 F., all such sheets 
showing no tendency to flow at 140 F. 

Specifically, and for purposes of illustration, as to the 
proportions of the constituents of the mastic, the bitumi 
nous constituent varies from about 25 percent by weight 
to about 60 percent by weight (generally about 30 to 
about 50); the fibers are present to the extent of at least 
about 8 or 10 percent by weight; and the filler up to about 
65 percent by weight, but generally of the order of 40 
to 55 percent. 

Examples of mastics employed in various sheet prod 
ucts including those illustrated in the accompanying 
drawings are as follows: 
Example 1.-140 parts by weight of coal-digestion 

pitch, such as that prepared in Example A above, are 
melted in a rubber mill. 90 parts by weight of dry clay 
are mixed with the molten coal digestion pitch, and 
finally 40 parts by weight of fibers of the type recovered 
from rubber automobile tires are incorporated. This 
forms a pliable mastic suitable for extruding or molding 
shingles. 

Example 2.-A pliable mastic composition suitable for 
roll roofing, or for strip shingles is made by mixing 52 
parts by weight of coal-digestion pitch having a softening 
point of about 75°C. (ring and ball), with 40 parts by 
weight of dry clay, finely divided slate dust, or other filler, 
on a rubber mill, or in a pug mill, and then incorporating 
8 parts by weight of fiber, previously coated with tar, 
pitch or heavy oil, on a rubber mill, or in a Banbury 

Xe. 
Example 3.- A relatively stiff sheet mastic product 

suitable for use in pre-formed expansion joints, or insula 
tion board, is prepared with the materials set forth in 
Example 2 but in proportions of 50 parts of coal-digestion 
pitch, 36 parts of filler and 14 parts of fiber. 

Example 4.-Sheets of semi-rigid character for use in 
sidings or panels for various purposes and formed by 
milling at moderate temperatures, are prepared from 
mastic compounded from 325 parts by weight of coal 
digestion pitch of about 75 C. softening point (ring and 
ball), 575 parts by weight of slate dust, and 100 parts 
by weight of fiber precoated with 15% by weight (based 
on the weight of fiber) of coal-digestion pitch, coal tar 
pitch or other pitch, tar, or high-boiling tar distillate. 

Example 5.-Pliable sheets are prepared from coal-di 
gestion pitch, prepared in accordance with Example D 
above, by melting the pitch and mixing the molten pitch 
with clay and reclaimed tire fibers, in the proportion of 
140 parts by weight of the pitch, 90 parts by weight of 
clay, and 40 parts by weight of fibers. 
Example 6-One part by weight of coal tar heavy oil 



S 
from coal tar obtained in high temperature carboniza 
tion of coal, and with a boiling point range above sub 
stantially 300° C. is mixed with 3 parts by weight of 
coal-digestion pitch prepared as in Example D. To 52% 
by weight of this mixture, are added 40% by weight of 
slate dust and 8% by weight of reclaimed tire fibers, and 
mixing is completed on a rubber mill. A sheet is pre 
pared from this mix which is strong and pliable. 

Example 7-To three parts by weight of coal-digestion 
pitch prepared as in Example D, is added one part by 
weight of coal tar heavy oil from coal tar obtained in 
high temperature carbonization of coal, and topped to sub 
stantially 300° C. To 50% by weight of this mix of 
pitch and oil, are added 36% by weight of slate dust and 
14% by weight of reclaimed tire fibers. This mastic is 
rolled out into strong, pliable sheets. 

Example 8-57.5% by weight of slate dust, and 10.0% 
by weight of reclaimed tire fibers precoated with 1% 
coal-tar heavy oil are mixed on a rubber mill with 32.5% 
by weight of a mixture of three parts by weight of coal 
digestion pitch prepared as in Example D, and one part 
by weight of coal tar heavy oil from coal tar obtained in 
high temperature carbonization of coal, and topped to 
substantially 300° C. The mix is rolled out into strong, 
pliable sheets. 
By way of further examples, which may be designated 

as Examples 9, 10 and 11, in accordance with the above 
Examples 6, 7 and 8 respectively, strong, pliable sheets 
are prepared from each of the mixes of constituents in 
the proportions stated in each of the latter examples but 
substituting for the coal-digestion pitch and heavy oil 
mixture, a mixture of 85 parts by weight of said coal 
digestion pitch and 15 parts by weight of coal tar heavy 
oil from coal tar obtained in low temperature carboniza 
tion of coal, and topped to substantially 300° C. 

Sheets are prepared in the aforegoing examples, which 
exhibit no tendency to flow at temperatures up to 140 
F. and above, and therefore above highest recorded sum 
mer atmospheric temperatures, even in vertical position. 
Granules applied to a sheet as heretofore indicated, re 
main in their position as originally placed, because of 
absence of plastic flow in the material of the sheet sur 
face. 

For certain purposes, the mastic in sheet material is 
alternatively prepared from asphalt of about 100 C. (or 
above) softening point, or from coal tar pitch or other 
pitches of high softening points (120 to 140° C.) mixed 
with 30% to 40% heavy oil such as heavy water gas tar 
heavy oil or other oil of high aromaticity and with a boil 
ing point above about 300° C. These bituminous sub 
stances are mixed with the desired proportions of filler and 
fiber (preferably precoated). A mastic sheet prepared 
from the resulting compounded material is preferably sur 
face-treated as described below, with coal-digestion pitch, 
particularly of the type described in Examples A and D. 

If a bituminous cement or dip-coat are employed to 
hold the granules on the mastic, as shown in Fig. 4, it is 
preferred that the bituminous base thereof be a coal 
digestion pitch. Alternatively, pigmented bituminous 
paints or metal paints such as aluminum or bronze paints 
containing a bituminous vehicle may be applied for heat 
and light reflective purposes, as in Fig. 3. 
The article to be dip-coated is submerged in the molten 

pitch having a consistency appropriate for forming a rela 
tively thin coating on withdrawal. If the pitch has a 
higher melting point than the melting point of the bitumen 
in the mastic the time for submergence is less than that 
for coating with pitch of a lower melting point. The 
time may be long enough to permit some penetration 
which, if desired may also be obtained by applying pres 
sure. The withdrawal of an article, particularly sheets or 
panels of large dimensions is preferably at a decelerating 
rate to obtain a uniform coating or a coating of uni 
form thickness throughout the area of a sheet. The total 
time of submergence of the lowermost portions of a sheet 
should not be such as to result in any substantially dif 
ferent change in physical or structural condition of the 
lowermost portion from that of the uppermost portion, as 
further indicated hereinbelow. 

In preparing the above-mentioned bituminous cement 
in a preferred manner for cold application, a low-boiling 
Solvent, such as coal tar naphtha, is added slowly at 
room temperature to molten coal-digestion pitch with 
agitation. The agitation is continued until all the solvent 
has been introduced, and the temperature of the final 
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6 
mixture has dropped to a substantial extent below the 
boiling point of the solvent. 

Solvent naphtha in the above procedure may in whole 
or in part be replaced by other low-boiling coal tar sol 
vents; fractions of heavy water gas tar and of light water 
gas tar distillates; and petroleum distillates of high aro: maticity or containing a preponderating proportion of 
aromatics. The boiling point ranges of these solvents 
may be from about 100° C., or 135°C., or from 150° C. 
to about 200 C., depending upon the drying properties 
desired. The boiling points may also range higher than 
200° C., as shown in the following table, depending upon 
the use of the cement: 

Distillation of typical solvents 

(i) (2) (3) (4) 
Sample Source Eeawy W. LightW. G. 

W s a a Coir Coal TT G. Tar Tar 

o C. o C, o C. o C. 
105 145 40 48 
127 60 53 75 
138 65 163 187 
148 69 3 20 
157 17. 82 209 
164 74 9. 218 
168 176 203 225 
173 177 2O7 228 
175 79 25 233 
79 82 225 24 
84 188 242 258 

95%------------------ 95 198 258 280 

The relative rate of evaporation of solvent and con 
sequent setting-up time of the adhesive at atmospheric 
temperatures may be changed as desired by proper choice 
of an aromatic solvent or solvent fraction. 

If relatively quick-drying adhesives are desired, the 
lower boiling solvents of any of the sources mentioned 
may be selected for use, but if slower setting cements are 
required the higher boiling fractions are selected for 
incorporation in the cement. In the above table, solvents 
(1) and (2) provide a relatively quick-drying cement; 
(3) provides a slightly slower drying cement; and (4) 
a considerably slower drying cement. 

Coal tar solvent naphtha, when employed in the ce 
ment, is prepared from coal far distillate from which 
most of the tar acids, and in Some instances the tar 
bases, have been removed. Material boiling below 100 
C. is preferably removed to prevent too rapid setting of 
the cement upon application, and to minimize fire haz 
ards arising from too low boiling distillates if present. 
Coal tar solvents and solvents of high aromaticity are 
particularly compatible with coal-digestion pitches and 
prevent undesirable sludging and separation of different 
ingredients into layers. 
The proportion of these solvents to be used in the ce 

ment depends upon the desired consistency of the prod 
uct. A relatively viscous product, suitable preferably for 
warm weather or warm climate use, and better for daub 
ing, rather than brush application, is made from a mix 
of approximately 80% by weight of coal-digestion pitch 
(softening point about 75 C. to about 125 C.), and 20% 
by weight of a selected solvent. A more fluid product, 
suitable for easy application in warm weather or warm 
climates is made with about 75% by weight of Such coal 
digestion pitch and 25% by weight of a selected solvent. 
A product fluid enough (specific Engler viscosity, 50 cc. at 
50 C., of approximately 18) for convenient application at 
low to moderate temperatures is made with about 70% 
by weight of such coal-digestion pitch and 30% by 
weight of a selected solvent. 
A very fluid cement for brush or spray application is 

made with 60 parts by weight of coal-digestion pitch 
(softening point about 75° C. to about 125° C.) and 
about 40 parts by weight of a selected solvent (boiling 
range 100° C. to 200 C.). The specific Engler vis 
sity, pf such a cement is approximately 5 (50 cc. at 
A fluid cement generally suitable for brush or spray 

application to pitch coated articles, is made by cutting 
back 60 parts to 55 parts by weight of molten coal-di 
gestion pitch of relatively high melting point with 40 
to 45 parts by weight of aromatic solvent (boiling range 
about 100 to 200 C.), thus producing an adhesive, quick drying bituminous cement, that is applied cold, 
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and having an Engler specific viscosity of approximately 
8 to 15 (50 cc. at 25° C.). 

Fillers, such as, slate dust or flour, finely divided taic 
or clay may be added to the cement, if desired, to the ex 
tent of 25 to 30%, or even up to 35% to provide a de 
sired weather-resistant adhesive. 
The coal-digestion pitch in the cement is a coal di 

gestion pitch of the types specifically described above. 
If the pitch in a mastic surface has the composition of 
the coal-digestion pitch described in Example A above, 
it is preferred to use this pitch in the cement or dip coat 
ing since better bonding is obtained than in cases where 
the compositions are different. The same is true in the 
case of the coal-digestion pitches described in the other 
examples. Advantageous results are obtained however by 
using a coal-digestion pitch in the cement or as dip 
coatings 6 (Fig. 4) prepared with constituents of any one 
of the tars or pitches mentioned and by using for the 
preparation of sheets a mastic prepared with constituents 
of any one of the other tars or pitches not used in the 
coal-digestion pitch selected for said coatings, but the 
physical characteristics (softening point, penetration etc.) 
of the coal-digestion pitches employed should preferably 
be substantially similar. For instance, in such combina 
tions an effective bond is obtained by employing a heavy 
Water gas tar-heavy water gas tar heavy oil-coal-digestion 
pitch in the mastic and a coal tar-heavy water gas tar 
heavy oil-coal-digestion pitch as the dip-coating or in 
the cement, or vice versa; or a light water gas tar-light 
Water gas tar heavy oil-coal-digestion pitch in the mastic 
and a heavy water gas tar-heavy water gas tar heavy 
oil-coal-digestion pitch as the dip-coating material or in 
the cement, or vice versa; and so forth. 
Though a dip-coat treatment alone provides for su 

perior Weather-resistance of a mastic article, it may be 
omitted as illustrated in Figs. 1 and 2 particularly if the 
fibers in the mastic have been precoated as indicated 
above. 

Mastic compositions prepared from bituminous ma 
terials of inferior weather-resistance or having less de 
sirable rheological properties than improved mastics pre 
pared with coal-digestion pitch, may be considerably im 
proved by Surface treatment by hot-dipping sheets and 
articles such as shingles, panels and others, in molten 
batches of the above-exemplified coal-digestion pitches, 
or by application of compositions such as the above ce 
ments prepared with selected solvents. Only a thin 
coating of the above-described coal-digestion pitch, as 
at 8 in Fig. 7, is needed on the conventional asphaltic or 
tar or pitch or other bituminous mastic material 9, to 
provide structural materials having superior weather-re 
sistant and rheological properties over wide temperature 
ranges. These properties are improved by increase of 
depth of penetration of the coating material toward the 
interior. The coal-digestion pitch of the type set forth 
in Example A is of particular value for this purpose. 
The coal-digestion pitches prepared as in Examples B, C, 
and D are also advantageously so applied, with or with 
out blended heavy oil in the proportions set forth. 
By way of further detail, the hot-dip surface treatment 

includes raising a submerged sheet while in substantially 
vertical position in the body of the liquid coal-digestion 
pitch. While so raising the sheet in the pitch the rate 
of movement of the sheet in the bath is preferably uni 
formly decelerated to provide the uniforin application of 
the pitch. Since the sheet may normally be subject to 
change of shape while submerged, the total time of 
Submergence must not be such as to cause deformation 
or a change in the physical make-up of the sheet by con 
tact with the hot bath. 

This surface treatment may be applied to mastic sheets 
of the present invention as well as to conventional bi 
tuminous mastic sheets, so as to obtain a mastic sheet 
having a uniformly high concentration of coal-digestion 
pitch of improved characteristics in at least the service 
exposed surfaces. While this serves to prevent surface 
cracking in the sheet on Sudden bending or from me 
chanical shock, particularly in the conventional bitumi 
nous mastic sheet, the treatment is not entirely necessary 
for sheets made from mastics of the aforegoing examples 
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since the coal-digestion pitch is already present through 
out the body of such sheets as in Figs. 1 and 5, for in 
Stance. 
The improved mastic has many advantages particularly 

in constructional use as siding and roofing. Strength in 
a finished molded product is obtained by application of 
moderate heat and pressure upon the mastic to be shaped 
and with a minimization of metal consumption. The 
sheet, as such, can be attached to surfaces and applied 
in a manner well understood in the various arts. In 
adapting the sheet to particular uses, it can be included 
in plural-ply sheets or attached to webs or layers of 
other material to suit requirements. In the shaping of 
articles made of the mastic, molding temperatures and 
pressures are employed, for instance, respectively of 
about 75 C. to about 150 C. depending upon the melt 
ing point of the binder, and of from about 200 lbs. per 
S9. in to about 2000 lbs. per sq. in. depending upon 
the thickness of a sheet and amount of compression re 
guired. Sticking of the mastic to molding faces is min 
imized by applying simply a thin film of alubricating oil 
or grease preferably of petroleum origin to the mold sur 
faces, or by applying a light covering of finely divided 
mineral aggregate such as ground talc or slate dust or 
stone dust or the like, or by simultaneous use of both 
of these treatments. 
The improved mastic herein described serves not only 

as heat insulation, but also as sound and electrical insula 
tion. Its unique water-repelling properties are clearly 
shown by comparison with conventional mastics. After 
immersing the improved mastic in water for ten days at 
roon temperature and also at 50 C., a change in weight 
of only 1% is noted; whereas other commercially known 
bituminous mastics submitted to similar tests show in 
creases in weight of 15% to 25%. 

This application is a division of a copending applica 
tion, Serial No. 222,639, filed April 24, 1951, which in 
turn is a continuation of application Serial No. 508,856, 
filed November 3, 1943. 
What is claimed is: 
1. A method of preparing mastic sheet material of 

extensive dimensions for atmospheric exposure, compris 
ing Submerging a layer of filler-and-fiber-containing bi 
tuninous mastic containing heat-liquefiable bitumen, 
in liquefied coal-digestion pitch having in combination a 
softening-point above about 90° C., a penetration at 32° 
F. of not less than 10 with 200 grams for 60 seconds, and 
a penetration at 115 F. of not more than about 70 with 
50 grams for 5 seconds, said sheet material being nor 
mally subject to change of shape while submerged in said 
liquefied pitch, and raising the said layer substantially 
vertically through the body of the said liquefied coal 
digestion pitch at a decelerating rate while penetrating 
and uniformly coating the said layer but preventing dur 
ing submergence any substantially different change in 
physical shape of any portion of said layer, thereby ob 
taining a mastic sheet material having a uniformly high 
concentration of said coal-digestion pitch in its service 
exposed surfaces for preventing surface-cracking in said 
layer on Sudden bending or from mechanical shock. 

2. A method of treating a bituminous mastic sheet of 
extensive dimensions, which method comprises submerg 
ing a layer of filler-and-fiber-containing bituminos mas 
tic containing heat-liquefiable bitumen, in liquefied coal 
digestion pitch resistant to flow at high atmospheric tem 
peratures and non-brittle at low atmospheric tempera 
tures, the said mastic layer being normally subject to 
change of shape while submerged in said liquefied pitch, 
and raising the said layer substantially vertically in the 
body of said liquefied pitch at a decelerating rate while 
uniformly surfacing the said layer but preventing during 
submergence any substantially different change in physi 
cal shape of any portion of said layer, thereby obtaining 
a mastic sheet having in its service-exposed surfaces a 
uniformly high concentration of said coal-digestion pitch 
for resisting plastic flow, and surface-cracking in said 
layer on sudden bending or from mechanical shock. 

No references cited. 
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