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Harold W. Greider, Wyoming, Ohio, assignors
to The Philip Carey Ma.nufa.cturing Compa.ny
a corporation of Ohio

Application June 20, 1941, Serial No. 399,024
(CL 154—51)

15 Claims.

This invention relates to roofing and the manu-~
facture thereof and is a continuation in part of
our application. Serial No. 347,154 filed July 24,
1940. This invention relates particularly to roof-
ing embodying bituminous material as a water-
proofing. While reference is made to “roofing,”
this term is used generally as referring to water-
and weather-resistant coverings such as shingles
(individual or strip shingles), roll roofing, cap
sheets, sidings, roof deck coverings made from
such preformed materials, bmlt up roofings and
the like. .

Heretofore bituminous prepared roofing has -

beenn very extensively manufactured using as a
base a fibrous web such as a sheet of roofing felt,
impregnating the fibrous web with a bituminous
material, and coating one or both surfaces of the
impregnated web with a weather-resistant bitu-
minous: coating material. The bituminous coat-
ing material usually contains a mineral filler such
as slate flour or powdered limestone. Usually
there is applied to the bituminous coating on
the surface intended to be exposed to the weather
a suitable granular material such as slate gran-
ules or finely divided mineral surfacing material
such as talc or mica. Finely divided materials
such.as mica flakes, talc, silica, dust or the like
may be made adherent to the non-weather ex-

posed surface of the roofing to prevent sticking

of the adjacent layers of the roofing material in-

the package.

According to the present invention roofings,
for example roofings of the character referred to,
can be improved to a very pronounced degree as

will appear more in detail hereinbelow. An im-

portant object of the present invention is to
make roofing comprising bituminous waterproof-
ing material so resistant to. the common defect
of blistering that it may be exposed to very se-
vere conditions of summer sun temperatures and
moisture without harmful blistering tendency.

According to this invention roofing can be
made which not only is greatly improved as to

blistering resistance but also is greatly improved -

in fire resistance, and the manufacture of roof-

ings having both high blister resistance and high-

fire resistance is also an important feature and
object of this invention. While improvement in
fire resistance is not a necessary incident to all
embodiments of this invention, those embodi-
‘ments which have improved fire resistance are
regarded as preferred embodiments of the pres-

ent invention. The importance of high fire re~

sistance is self-evident. According to the present
invention a roofing of the relatively inexpensive
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pituminized felt type can be made which is com-
parable in fire resistance t{o more costly non-
bituminous types of roofing such as slate and. as-
bestos cement shingles. In our pending applica=
tion Serial No. 370,636 filed December 18, 1940,
for Roofing and material for rocfing and the
manufacture therecf, we have described roofings
and roof coverings which are primarily charac-
terized by their high fire resistance and which
include embodiments that do not necessarily have
the high blister resistance of the present inven-
tion. This application in certain respects like-
wise is a continuation in part of said application
Serial No. 370,636,

It is another important aspect of this inven-
tion that the blister prevention and also fire re- -
sistance can be obtained without sacrifice of

- other desirable attributes of the roofing and that

in preferred -embodiments of this invention the
roofing can be improved in respects other than
blister resistance and fire resistance. Thus, roof-
ings, having a bituminized fibrous web base and
that embody this invention have been made
which exhibit greatly improved strength in com-
parison with roofings of this type heretofore
made as measured by such well known tests as
the Mullen bursting test and the tensile strength
test. Moreover, roofings embodying this inven-
tion, e. g., in the form of shingles, can be made
which are considerably tougher and more resist- -
ant fo impact shocks than ordihary roofings
heretofore made and which likewise have greater
physical stability under conditions of exposure
to weather, are less subject to deteriorative
changes, and have improved resistance to sliding,
It is a further advantage of this invention that
roofings may be made which have improved tem-
perature susceptibility, that is, which exhibit less
change in properties with temperature changes
than do ordinary bituminized roofings heretofore
made. According to preferred embodiments of
this invention, roofings are afforded which, while
somewhat stiffer than ordinary bituminous roof-
ings heretofore made at normal atmospheric and

-ab roof temperatures, are more pliable and flex-

ible without rupture at lower temperatures such
as 50° F. and even at 32° F. Moderate stiffness
at ordinary atmospheric temperatures and at
roof temperatures is a desirable quality, but ex-
cessive brittleness and lack of pliability either

-at normal atmospheric temperatures or at low

temperatures such as occur when a roofing be-
comes hard and brittle upon prolonged ageing
are objectionable.

‘According to this invention the blistering prob-
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lem is remedied by providing a bituminous layer
or coating for the roofing which is of such strong
nature at summer sun roof surface temperature
as to successfully resist the formation of blisters

2,896,724

..ault in a coherent mat-like mass which has high

heat insulating properties and in preferred em-
bodiments develops pores therein, augmenting
the heat insulating effectiveness thereof so as to

due to the vapor pfessure of entrapped moisture § shield an underlying combustible roof deck from
at such temperatures and which at the same time the heat of the flame. Another attribute of the
has the other qualities and characteristics that fire resistant coating is that it is highly resistant
are desirable in a bituminous roofing and even to combustion so that any charring upon exposure
improves upon such other qualities and proper- to flame is gradual and discontinues without sub-
ties, e. g., in the respects mentioned above. This 10 stantial spreading as soon as exposure to flame

" represents a radical departure from ordinary bi- = is discontinued and preferably the coating when
tuminous roofings which carry a coating of as- subjected to flame temperatures is substantially
phalt that especially under summer sun temper- non-bleeding, that is, the bitumen does not tend
-atures is highly plastic and is readily deformed to separate and flow from the skeletal mat of
and blistered by any moisture that becomes en- 15 heat resistant material but chars and carbonizes
trapped in void spaces of the roofing. while remaining in place commingled with the

Heretofore blistering has for many years been finely divided heat resistant material.
a serious defect of bituminous roofings and nu- Other features of this invention relate to the
merous attempts have been made by technolo- disposition of the special coating material in
gists in the industry to remedy blistering. So far g¢ strata in roof deck coverings and to the disposi-
as we are aware the roofings that have been made tion, character and quantity of the finely divided
heretofore which afford the highest resistance mineral filler in the coating material and in the
to blistering are roofings that have been manu- roofing structure.

- factured utilizing the method and apparatus In order to afford a better understanding of
which we have disclosed in our United States o5 the practice of this invention it will be descrived
Pafents Nos. 2,105,531 and 2,159,587, the improved in connection with a specific example of the prac-
product of high resistance to blistering and high tice thereof which is both blister resistant and
durability being covered by our Patent No. fire resistant. The material that is used for the
2,159,586, and roofings embodying the inventions blister barrier and fire resistant surface coating
of these patents have been manufactured and go Or layer will first be described. A typical bitu-
sold in very large quantities. ‘In these prior pat- minous base for this material is obtained by air-
ents we have pointed out how the porosity of a blowing a residual asphalt fiux from the refining
bituminous roofing and particularly the porosity of Mid-Continent petroleum to a softening point,
of a base sheet such as roofing felt, can be re- ring-and-ball method, of about 220° to 240° F.
duced to an exceedingly small percentage thereby 33 The asphalt is heated to a heat-liquefied condi-
minimizing the blistering tendency. While the tion, and into the heated asphalt is incorporated.
present invention may be utilized in conjunc-  2bout 40% of “asbestos dust.” (The percentage
tion with the inventions covered by our aforesaid being by weight based on the total weight of the
patents and in preferred practice is so used, this mixed asphalt and finely divided asbestos.)
is not necessarily the case inasmuch as exceed- 40 = The finely divided asbestos in the form of as-
ingly high resistance to blistering can be afforded bestos dust {s a by-product of the chrysotile as-
by different means, namely, by providing a coat- bestos milling industry and is characterized by
ing which is so strong at summer sun roof sur- being of very short fibre length and small particle
face temperatures that it acts as a blister barrier ~ SiZe. A typical grade of asbestos dust is that pro-
through which blisters cannot push from beneath 43 duced by the Quebec Asbestos Corp., of East
and in which blisters cannot form and without Broughton, P. Q, Canada. The asbestos dust re-
utilizing the inventions of our prior patents. ferred to'in the present example was such that

In those embodiments of this invention which about 85% by weight passed a 48 mesh standard
have high fire resistance, the fire resistance is testing sieve, about 65% passed a 100 mesh sieve,
due to the composition and characteristics of the 50 &0out 50% passed a 200 mesh sieve, and about
bituminous coating composition or waterproofing ~ 35% Dpassed a 325 mesh sieve. This material has
layer. While the base sheet for the roofing might heretofore had no commercial use and has been
be made of non-combustible material this does regarded as worthless waste. '
not solve the problem if the bituminous water- The bituminous mass containing the finely di-

- proofing coating itself burns or tends to spread 55 Vided asbestos even at high mixing temperatures
the flame. One of the attributes of the coating (about 400° to 500° F) exhibits a certain physical
composition which render it fire resistant is that stability and resistance to flow and exhibits semi-
the coating while comprising an essentially ther- plastic characteristics as. distinguished from be-
moplastic bituminous base also comprises g finely’ ing a highly fluid mass. Notwithstanding this
divided heat resistant material having surface g, Semi-blastic state we have found that the mass
characteristics such that as incorporated in the can readily be applied to a suitable foundation by
bituminous coating it is flow resistant when the & coating operation. At temperatures of about
bitumen in the coating becomes softened by heat- ~ 390° to 500° F. the high viscosity mass applies
ing to elevated temperatures at or approaching easily and bonds well to the base. At tempera-
flame temperatures and provides a skeletal mat g5 tures below about 390° F. the mass becomes some-
which remains coherent and persists in place so ~ What difficult to work and does not spread as sat-
that the finely divided heat resistant material  isfactorily.
does not tend excessively to flox down an in- The base material that is used according to the
clined roof deck, e. g., a roof d:ck having a 30 present; example of the practice of this invention
degree inclination to the horizontal, leaving un- 7, IS ordinary roofing felt made of vegetable and
derlying material such as a combustible organic animal fibre, e. g., roofing felt weighing about 8
felt base exposed to the flame. Another atiri- pounds per 100 square feet. The felt is impreg-
bute of the roofing is that the fire resistant coat-  nated with a suitable bituminous impregnating
ing when- exposed to high temperatures ap- material, e. g., & conventional bituminous roofing
proaching or at flame temperatures tends to re- 75 saturant having a softening point of about 110°

Published by AsbestosClaims.Law
asbestosclaims.law/library/23583/5

Roofing (US Patent 2,326,724, 1943)
ACL Doc 23583 - Page 5 of 25


https://asbestosclaims.law/library/23583/5

2,326,724 3
F. to about 160" F. 'The roofing felt may be im- agitator In the reservoir for the mixed coating
-pregnated with the bituminous saturant and - composition can be used for this purpose. We
_coated with the special coating composition using' ' have found that the mixing of the ashestos dust
any conventional type of impregnating and coat- . with the bitumen can be facilitated by preheat- -
ing equipment. The felt base sheet as thus com- " 5 ing it to at least about 290° F. before it is mixed
posed is porous and water absorptive and when- with the bitumen. Preferably the finely~divid-
exposed to fire is consumed quite readily, ed asbestos is heated to a texaperature above the
Preferably, and for the purpose of the present temperature at which the heat liquified bitumen
- example, the method and apparatus disclosed in is maintained so that during mixing the bitumen
our Patents Nos. 2,105,531 and 2,159,587 are em-~ 10 is brought up to a desirably high mixing temper-
ployed for the purpose of impregnating the felt ature due to the heat of the filler. For example,
base in order to obtain maximum blister resist- - we nave found it to be desirable to maintain
ance and durahility as well as maximum fire re- bitumen in storage at about 400° F, and to pre-
sistance. In so doing the felt is first thoroughly - heat the finely-divided asbestos to about 500° F.
impregnated with bituminous saturant as by 15 When the bitumen is taken from the reservoir
passing it a plurality of times through a bath of “to the mixer it is mixed with the asbestos dust
the saturant that is maintained at a temperature which raises the temperature of the mixture to
of about 350° tp 400° F. After the felt is thor- about 425° ¥. which is suitable for the mixing
oughly impregnated with the saturant it is im- . step. The mixed material is then taken to the
mersed in a bath of special bituminous coating og reservoir which supplies the coater and in which
composition above described, maintained at a . the material is agitated to maintain homoge-
temperature of about 450° to 500° F. and, as dis- neous distribution of thé asbestos dust until im-
closed in our aforesaid prior patents, is squeezed = mediately prior to the coating step. By follow-
between squeeze rolls to expel residual air and ing the preferred procedure the bitumen can be
vapors and is caused to become sealed with the 55 handled and mixed without local overheating
coating composition while the felt is devoided and and the stiffening effect of the finely-divided as-
before the felt can reabsorb air or vapor. ~ After bestos interferes to a minimum extent with the
removing the Impregnated felt that has been mixing operation. Moreover, this procedure fa-
filled with the impregnating material, devoided, cilitates' the application of the coating compo-
and sealed in a devoided condition, from the bath g, sition in a very uniform layer on the felt and in
of special bituminous coating composition, an - . a condition such that the finely-divided mate-
additional coating of the special coating compo- rial will become distributed continuously and
sition is applied to the surface of the roofing that uniformly both in amount and distributioa over
is to be exposed to the weather so as to provide the felt. The foregoing preferred procedure is
a surface layer of the coating composition. that 45 likewise preferable when finely-divided mineral
is substantially uniformly distributed and weighs fillers other than asbestos dust are used in the
about 50 pounds per 100 square feet of the roof- coating compasition.
ing. The fineness of subdivision of the asbestos The roofing as thus prepared Welghs about 105
dust in the coating composition enables the com- pounds per 100 square feet of sheet area. Of
position to be spread to uniform thickness and 40 this weight about 25% is in the form of slate
with uniformity of distribution of the asbestos granules adherent to one side and finely-divided
dust in the coating. As the roofing cools conven- = dusting material adherent to the other.side and
tional mineral surfacing material such as slate the balance of the weight is the felt, the bitumi-
granules can be applied to the surface for weather = nous impregnating material and the special
exposure and the granules can be partially em- 43 coating material. Because of the employment
bedded in the coating composition. The granu- of the method and apparatus of our Patents Nos.
lar surfacing material is preferably substantially 2,105,531 and 2,159,587 the roofing as a whole
non-porous and is preferably substantially non- contained less than about :5% of voids and.the
combustible. On the opposite side of the sheet  coating composition was sealed to the sides of
there may be applied a thin coating of bituminous ., the devoided felt and was integrally bonded with
coating material, e. g., having a softening point the bituminous saturant in the felt and with the
of about 220° F. to 240° F.'so as to weigh about 5 fibers adjacent the surface of the felt and filled
pounds per 100 square feet and a finely divided  the surface interstices of the felt to substantial
dusihg material such as tale or mica dust or simi- depth without substantial porosity. Moreover,
lab material may be applied and partially em- .. the ashestos dust was keyed into the surface in-
bedded in the coating. Preferably for maximum terstices of the felt and anchored thereto as a
fire resistance the back coating should be special mat and the amount was reduced of ‘asphalt in
coating composition embodying our invention, the special coating composition that might bleed
. €. g., the same as applied to the top or weather.  -to the surface and tend to promote combustion.
. side of the sheet. Because of the relatively high The roofing as thus prepared exhibited n].any
temperatures employed in applying the coating 60 remarkable properties, a highly important prop-
material it is desirable tO provide somewhat more erty bemg its exceedingly great resistance to-:
cooling means than are customarily erpployed for blistering. Blistering of an asphalt roofing is a
cooling the roofing so that the machine may be  -gefect which may appear very soon after appli-
operated at normal speed and so that the finished . cation to the roof or it may develop gradually
roofing will emerge at a temperature which isnot ™ with increase in the number and size of the
excqssively high and at which cutting and pack- blisters over a period of two to four years. The
iniint;f;e ;‘;g:ilail‘ Z‘fg;iirge g:rg;;ﬁg& i is im blistering occurs as bubbles formed in or under
‘ ilea 1 = the coating as a result of stretching or deforma-
portant that the asbestos dust be disposed uni- .. tion or movement of the coatmggmaf;erial re-
“formly and continuously both in amount and dis- sulting from the pressure exerted by entrapped
,tribution over the base Sheet. To this end the air and mojsture at summer sun roof surface
special coating material should be thoroughly  temperature. In order to test bituminous roof-
mixed and should be applied in & thoroughly ings for blistering tendency various accelerated -
mixed condition to the base sheet. A suitable 75 blistering tests have been devised by-bituminous
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reoeling technologists which give a fairly accurate
indication of blistering tendency. 'These meth-
ods have included (a) soaking the roofing speci-
men in water at crdinary temperature or at an

2,326,724

normal atmospheric temperature if there is open
exposure to the sun. ' The most severe conditions
in the United States that tend to cause blistering
occur in the central gulf coastal area where there

elevated temperature such as 125° F, to 140° P. 5 is high humidity combined with high roof tem-
followed by heating in an oven at a still higher peratures which frequently attain 160° F. al-
temperature such as 175° F. or 220° F.; (b) heat- though they seldom exceed 170° F. In a few in-
ing the specimen in an oven to expel air, immers- stances, roof surface temperatures as high as 180°
ing it in water, and heating it again in an oven; F. have been recorded.

(c) exposure of the specimen to repeated ac- 10 At temperatures such as 170° F., any moisture
celerated weathering cycles of exposure to actinic entrapped in void spaces of the roofing tends to
light, heat, wetting and drying, intense water expand due to vapor pressure developed therein,
spray and freezing, as in a Weather-Ometer; the maximum theoretical pressure that may be
and (d) soaking a plurality of %est specimens developed at 170° P, being, we have computed,
in water for varying periods of time followed 15 about 41% greater than normal atmospheric

by heating at 220° F., the minimum soaking time
required to induce blistering being recorded.
The roofing prepared as above described has
been subjected to the foregoing tests, but we have
found that these tests are not sufficiently severe

to show the very great improvement in blister '

resistance of the new product as compared with
asphalt roofings made according to prior art prac-
tice. ‘We therefore have devised a blister re-
sistance test that is still more severe, and which
consists simply in immersing roofing specimens
in boiling water and noting the time that the
Specimens may be immersed without blistering.
The drastic nature of this test is apparent when
it is considered that commercial asphalt prepared
roofings produced by ten of the largest manu-
facturers thereof blistered badly after only 30

to 60 minutes’ immersion in boiling water and )

several blistered badly after immersion of merely
15 minutes. By contrast, the roofing made as
above described could be immersed in boiling wa-
ter up to eight hours and even longer and re-
main virtually blister-free. This makes it ap-
parent that according to the present invention
roofing can be manufactured which exhibits g

very remarkable improvement in blister resist-

ance. :
The boiling water test is indicative of the
capacity of the surface coating or layer as » whole
to resist without blistering the vapor pressure at
boiling temperatures of any air and moisture that
may be entrapped on or in a fibrous backing sheet
and that tends to push out through the bitumi-
nous coating. . The test is also indicative of the
capacity of the surface coating or layer to resist
absorption of water or moisture by the coating
itself and penetration of water or moisture into
the coating for, if the coating were to abscrb sub-
stantial quantities of water or moisture, the gb-
sorbed. water or moisture would form blister
sources intermediate the thickness of the coating.
We have found that to afford blister resistance
to the highest degree, the blister barrier layer or
coating should be of such high ‘vsicosity and
strength as to resist without substantial deforma-
tion vapor pressure cenerateq at summer sun
roof surface temperatures of moisture entrapped
underneath the layer or coating and the layer or
coating should also he substantially non-water
absorptive and sealed on the interior from access
of water.

At summer sun roof surface temperatures, any
moist air entrapped in the roofing develops g defi-

nite vapor pressure in excess of atmospheric pres- -

sure unless the pressure is relieved by escape of
moisture vapor or by evaporation. Summer sun
roof deck temperatures vary according to locali-
ties depending upon the climate, althougk: in the
mid-summer meonths roof surface temperatures
in all parts of the United States are well above
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bressure. At lower temperatures, e, g., at 160° F.,
the pressure differential is less and has been com-
puted to be about 32% greater than normal at-
mospheric pressure. Bituminous coating mate-
rials which have been used heretofore generally
have had a softening point of about 210° to 235°
F. in commercial practice. Such coating mate-
rials become greatly softened or even semi-fluid
at summer sun roof surface Jemperatures such

" as 170° F. and offer no substantial resistance to

the vapor pressure of entrapped moisture and
consequently blistering results. While fillers have
been used heretofore in bituminous coating ma-
terials, the bitumen used when the filler is em-
ployed is usually of a somewhat lower softening
point than 210° to 235° P. 50 as to compensate
for any effect the filler may have of raising the
softening point of bitumen and so that the soften-
ing point of the bituminous mixture will still be
about 220° tp 240° F. and spreadable at about
300° to 375° F, In this case also, bad blistering
may occur if any moisture becomes entrapped in
the roofing. Moreover, when fillers have been
used heretofore the fillers have not been of a
suitable character to inhibit the effect of the filler
of absorbing water into the coating and thereby
causing blistering in the coating or layer itself.
‘When reference is made herein to a bituminous
material or coating or layer, reference is made

; to a material or coating or layer comprising bitu-

men either with or without filler. The term
“bitumen” is used in referring to asphalt, pitch,

.tar and the like which have not been mixed with

filler material. .

The blister barrier coating or layer of roofing
embodying this invention does not become weak
and fluid at summer sun temperatures as is the
case with ordinary bituminous roofing coatings,
but, due to its greatly reduced thermoplasticity,
remains sufficiently strong and highly viscous at
such temperatures so as to enable it to resist the
vapor pressure generated by entrapped moisture
when subjected to summer sun roof surface tem-
peratures and at such temperatures does not be-
come deformed or stretched so as to result in blis-
ter formation. It is this property of the coating
or layer that is regarded as being chiefly instru-
mental in affording the high blister resistance of
roofings embodying this invention.

For bituminous roofing embodying this inven-
t'on which is coated with a bituminous ccating
for weather exposure so that the coating weighs
about 10 to 25 pounds per 100 square feet, it is

.desirable that the viscosity of the coating be at

least about 4% 107 poises at 170° F. to be highly
blister-xjesistant at summer sun roof surface tem-
peratures as high as this: and for roofing to be

. sold in all parts of the United States it is pref-

75

erable that the coating be of the high viscosity -
mentioned. The - viscosity of the roofing de-
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- composition as against the water at 185° F. if the

scribed in the foregoing example. is considerably
higher than- 4X107 poises, namely, - about
26.5x 107 poises at 170° F. and is well able to
withstand extremely severe conditions of summer

5

bituminous coating composition in question is
capable under the described test conditions of
remaining substantially free of blisters or pock-

sun heat and moisture without blistering. For p marks-for 2 hours or longer, for, if the filler had
withstanding extremely severe conditions a .vis- a preferential affinity for the water at such tem-
cosity of at least about 20107 poises at 170° F perature as against the bitumen similarly heat-
is preferred, although, In the practice of this in- ed, water would be carried into the coating and
vention, the special composition can be made so  blisters and pockmarks would be produced under
as to have a considerably higher viscosity than 10 the conditions of the test.
20107 poises at 170° F. The method used by’ When it is desired to test the water resistance
us in determining the viscosity of the coating ma- and non-water absorptiveness of a layer.of coat-
terial was a modification of the “alternating ing composition of any given thickness desired or
stress” method described by R. A. Traxler and utilized in a roofing embodying this invention,
H. E. Schweyer in A. S. 'T. M. Proceedings, vol. 15 the test may be made in an analogous way, name-
36 (1936), pages 518-528, the viscosity value ly, by applying a layer of the composition and
being calculated from the first displacement of of the thickness in question to & non-porous sheet
the bituminous specimen in the extrusion tube. such as metal, e. g., aluminum, and immersing
Another factor in connection with the coating the sheet with the coating adherent thereto in
above described that is material in imparting re- g¢ Water at about 185° F. The layer is regarded as
markably high blister resistance, is that the coat- adequately resistant to water at 185° F. if it can
ing itself is substantiglly non-water absorptive.  be immersed in the water at such temperature
Thus the coating is adapted for direct weather for 2 hours or longer, without developing blis-
exposure as the surface is so impervious to water ters or pockmarks, and the layer has preferred
that the interior or body portion of the coating g5 non-water absorptiveness and water resistance
is substantially sealed from penetration of mois- if it can be immersed in the water for 10 hours
ture. For this reason, the coating does not be- without developing blisters or pockmarks. When
come weakened by absorbed moisture so as to ~ reference is made to a bituminous coating or lay-
lessen the capacity of the filler to reinforce the er having resistance to water at 185° F. it is to be
coating and so as to create blister sources inter- g, understood that resistance of the coating or layer
mediate the thickness of the coating, particularly under the described test conditions is intended.
about the filier particles. Asbestos dust or other The coating material was likewise tested for
finely-divided short chrysolite asbestos is especially the purpose of ascertaining-its stress-strain char-
desirable for use.as a filier for blending with bitu- acteristics both at normal temperatures (77° F.)
minous coating material to reinforce and increase g5 and at elevated temperatures corresponding ap-
- . the viscosity thereof according to this invention = Proximately to maximum roof surface tempera-
because of its high and preferential afinity for tures (170° ¥.). In carrying out the test a spec-
bitumen rather than for water even at high tem- imen 1 cm. X 1 em. x 3 cm. (between the clips of
peratures and its capacity to afford g substantially the testing machine) was used and the test was -
non-water absorptive coating or layer. 40 carried out on a standard ductility testing ma-
A convenient test which we have déviseq for chine for bituminous .materials (A. S. T. M.
. ascertaining whether or not a coating composi- Standard D113-39) in combination with an indi-
tion is adequately non-water absorptive and re- cating scale balance for measuring the stress.
sistant to moisture, is to apply the coating com-  The tension head of the ductility machine moved
position to a non-porous base sheet such as metal, 45 at & rate of 5 em. per minute and the specimen
e. g., aluminum, and then immefse the sheet with was kept immersed in water maintained at the
the coating adherent thereto in water at about specified temperature throughout the test. The
185° F. 1If the coating composition when applied tensile strength value was obtained directly from
in a layer substantially .020 inch in thickness to the scale reading at break in grams per sq. cm.
the non-porous sheet can be immersed in the 50 When “tensile strength” is referred to herein the
water at 185° F. for about 10 hours or longer tensile strength as thus determined is intended.
without exhibiting small blisters or pockmarks, The ultimate elongation at rupture of the speci-
the coating composition is very highly resistant men was indicated on an autographic record and
to water at such temperature and is regarded calculated in percent elongation. When “percent
as “non-water absorptive” as this term. is used 55 elongation” is referred to herein the percent elon-
herein, Coating compositions having such high gation as thus determined is intended. The, to-
resistance to water at 185° F'. can readily be made tal work done in stressing the specimen to rup-
according to. this invention and are preferred. . ture was derived by plotting the percent elonga~
If the coating composition under the described tion at each increment of stress until the break-
test conditions is resistant to water at 185° F. g0 Ing point was reached to obtain the stress-strain
for about 2 hours or more without exhibiting " curve of the specimen and then determining from
small blisters or pockmarks, the coating mate- the area between the stress-strain curve and the
rial still has very markedly improved resistance elongation axis of the graph the work done in
to water at 185° P, as compared with coating com- gm.-cm. per cu. cm. Where “total work done af
positions for roofings heretofore made. When g5 rupture” or, more briefly “work capacitance” is
it is said herein that the material of a coating  * referred to herein the value determined as above
composition is resistant to water at 185° F., it is described is intended.
to be understood that resistance to water under Referring to the foregoing example of the prac-
the described test conditions is intended. More- tice of this invention wherein 40% .of asbestos
- over, if the coating composition contains a filler, »q dust was mixed with asphalt, the asphalt per se
~ this same test is indicative of whether or not the' =~ had a softening point of 231° ¥. The viscosity
filler has a preferential affinity for water as com- of this asphalt at 170° F, was .36 X 107 poises. In
pared with its affinity for ?he bitumen in the heating such asphalt from 77° F. to 170° F. its
composition, and the filler-is to be regarded. as tensile strength dropped enormously, namely,
having a preferential afﬁmty for bitumen in the 75

from 3400 gms, per sq. cm. to 15 gms. per sq. cm.
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The total work done to rupture the asphalt sam-
ple dropped from 2064 gm.-cm. per. cu. cm. at
77° F, to 9.5 gm.~cm., per cu. cm. at 170° F. When
40% of asbestos dust was mixed with the asphalt
the tensile strength at 77° F. was increased i. e.,
to 7100 gms. per sq. cm. but what is most sig-
nificant is that tensile strength at 170° F. was in-
creased by the presence of the asbestos dust about
24 times, namely to 358 gms. per sq. ecm. Simi-
larly the total amount of work done to effect rup-
ture at 170° F. was increased to 153 gm.-cm. per
cu. em. Thus it is apparent that while the as-
phalt itself had no appreciable strength or tough-
ness at temperatures such as 176° F. the pres-

«
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“A” fire retardant tests are the most severe fire
tests used by the Underwriters’ Laboratories. We
have found further, that a two-layer (double
coverage) application: of our improved roofing -
will successfully pass the Underwriters’ Labora-
tories class “B” fire retardant test. |

The fire retardant properties of the new roof-
ing of our invention are principally due to the
fact that the blister barrier coating when ex-
posed to direct flame is very highly resistant,
even when on a roof deck having approximate-
ly a 30% incline, to flowing that leaves the or-
ganic felt base substantially unprotected, as is
the case with the coating of bituminous roof-

ence of asbestos dust in an amount such as 40% 15 Ings of the type heretofore made. Moreover, the
afforded for the blister barrier coating a mate-  special type of coating burns less readily and
rial retaining very considerable strength and chars very slowly, and after it does become
toughness at temperatures such as 170° F. so as charred remains in place as a strong, firm and
to resist blister occurrence therein. coherent, but highly porous, mass of carbona-

While very high hlister resistance can be 20 ceous ash that has a special thermal 1nsulat-
achieved using about 40% by weight of asbestos ing effect and that does not develop gaps or
dust as in the example given above, high blister large cracks permitting the flame to excessively
resistance can be attained using lesser amounts heat an underlying combustible roof deck. More-
of asbestos dust. Thus, when 30% by weight of = over, the coating in itself is so resistant to burn-
asbestos dust is employed in the same asphalt the g5 ing that any spread of flame is prevented and
coating composition at 170° F. has a viscosity of the bituminous coating material ceases to burn

497%107 poises and a tensile strength of 190 after the flame has been removed from the
gms. per sq. cm. The work to produce rupture roofing.
at 170° F. is 89 gm.-cm, per cu. cm. The fire re- A more detailed description of the fire resist-
sistance of the coating composition is corre- 30 ance of the roofing follows in connection with
spondingly reduced, and especially from the point typical roofings and roofing structures shown
of view of fire resistance use of only 30% of  in the accompanying drawings, wherein
asbestos is a non-preferred embodiment of this Fig. 1 is a plan view of prepared roofing em-
invention. Still lesser amounts of asbestos dust bodying our invention in the form of an in-
such as about 25% by weight are somewhat effi- 35 dividual shingle of simple rectangular shape;
caceous from the point of view of blister resist- Fig. 2 is a plan view of prepared roofing em-
ance in connection with a bitumen of the char- bodying our invention in the form of an indi-
acter referred ‘to but do not afford desirably vidual shingle of a preferred shape;
great fire resistance. Fig. 3 is a plan view of prepared roofing em-

For preferred results the tensile strength at 40 bodying our invention in the form of a shingle
170° F. of the bituminous material for the blister strip;
barrier should be at least about 150 gms. per sq. Fig. 4 is a fragmentary cross sectional view on
cm. and the work ‘capacitance of the material an enlarged scale of prepared roofing embody-
at the same temperature should be at least about = ing our Invention;

70 gm.-cm. per cu. cm, 45 Fig. 5 is a sectional elevation of an inclined

Another advantage of the embodiment of this shingle roof embodying our invention without
invention which ha$ been described above is its showing the component layers of the individual
increased fire retardant character as compared  shingles;
with asphalt roofings heretofore made. Ordi- Fig. 6 is an enlarged sectxonal elevational view
uary asphalt felt roofings have certain fire re- 50 of a portion of the roof shown in Fig. 4, as
tardant qualities recognized by Underwriters’ installed;

Laboratories, Inc., which authorize the use on Fig. 7 is similar to Fig. 5 except that the
them of their class “C” designation provided the roofing is illustrated as it appears after exposure
roofing is made to certain specified standards as to flame temperatures;

to materials, construction, and demonstrated 55 Fig. 8 is a plan view of one form of prepared
ability to pass the class “C” burning ‘brand and sheet roofing embodying our invention adapted
flame exposure tests. . We do not-know of any bi- to be installed in roll form;

tuminous prepared roofing or shingle heretofore Fig. 9 is a sectional elevation of a portion of
made on a felt base of organic fiber, irrespec- an inclined roof deck with the roofing material

- tive of the weight of the roofing material or the 60 of Fig. 7 installed thereon, the roofing mate-
-number of layers or plies that are applied to the rial being shown with exaggerated thickness for
roof deck that will successfully pass the class clarity; -

"“B” or class “A” fire retardant tests of Under- Fig. 10 is a plan view of a typical built-up roof
writers’ Laboratories, Inc., which tests afe re- embodying our invention, with parts of the dif-
served for roofing constructions which are able 65 .
to withstand much mor f ferent layers broken away:

ore severe ilre exposure. Fig. 11 is a sectional elevation on an enlarged

We have found that when a roofing such as scale of t1 £ the built £ sh i
that described hereinafter, e. g., in the form sc_ae of a portion o .e w 'urf rool shown in
of shingles and made on an ordinary organic Flg'_ 10 taken on th,e line “_”.’ .
fiber base felt and containing about 409% of 50 Ti8- 12 is a plan view of a special type of built-

" asbestos dust in the high viscosity coating, is so up roof embodying our invention in which is em-
highly fire retardant that a three layer cover- ployed a pre-fabricated granular surface cap
ing for a combustible roof deck will sucecessfully sheet as the weather-exposed surface layer, parts
withstand exposure to the Underwriters’ Labora- of the different layers being broken away;
tories class “A” fire retardant tests. The class 76  Fig. 13 is a sectional elevation on an enlarged
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scale gt 8 portion of the buﬂt-up roof shown ln
Fig. 1

.Fig. 14 s a fragmentary sectional elevatlon of
precoated felt embodying our invention used in
fabricating the built-up roof shown in Figs. 12
and 13;

Fig. 15 is a side elevation partly in section of & -

- fire testing device for testing roofing material;
- Fig. 16 is & plan view partly in section of the
fire testing device;

Fig. 17 is a front elevation of a test panel as-

sembly used in the fire testing device;

Fig. 18 is a side sectional. elevation of the ﬁre
test panei assembly.

Fig. 19 is a plan view of the ﬁre test panel as«
sembly with parts thereof broken away; and

Fig. 20:is a perspective view of the frame and

7

white heat at the interlor of the brand for about

one-hal? hour or more. If the brand burns out.

without igniting the combustible roof deck
(made of 8°’ white pine boards, finished three
sides, spaced about ‘% inch apart) the rooﬂng
passes the test.

In the class “A” flame exposure test a deck sim-
ilar to the deck used in the burning brand test is

o covered with roofing to be tested and is subjected

guard plate used in the fire test panel assembly. . "

The prepared roofing material may be cut into
individual shingles 10 shown in Fig. 1. Prefer-
ably the roofing material is cut into individual

20

shingles 10 having a notch or cut-out 49 as shown -

in Fig. 2 or into strip shingles {{ of the type
shown in Fig. 3 having the recesses or slots §0 and
the notches or cut-out portions 51. ©f course,
shingles or the like of other shapes may also be
used. In ¢ross section the prepared roofing ma-
terial appears as in Fig. 4 and comprises a base
or foundation sheet 18 of bitumen impregnated
roofing felt. Overlying the roofing felt is the
coating i4 of special coating material having ad-
herent to the surface thereof and partially em-
bedded therein the slate granules 12. Adherent

. to the back of the roofing material is 8 layer 18

of the special bituminous coating material in
which is partially embedded finely-divided dust-
ing material 48. Ordinarily some bhituminous

25

S0
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coating material and dusting material are em- -

ployed on the back of the roofing material, but
these materials are not essential and are some-
- times omitted particularly when the roofing ma-
terial is to be used in constructing bullt—up roof-
ing.

InFig.51s shown 8 typical roofing structure in
place on a roof deck comprising boards 16 which
serve as a support for the shingles, e. g., strip
. shingles i1 or.individual shingles #9. - The indi-
-vidual shingles may be 16 inches long overall and
laid with a 5 inch exposure thereby affording

triple coverage over all parts of the roof deck:

except for a portion.of the spaces between ad-
jacent shingles in each course. The component
parts of the individual shingles appear in detail

in the enlarged fragmentary view shown in PFig. 6.

A roofing structure of the character of the ex-
ample above described has extremely high fire re-
: sistance. Thus a roofing structure such as that
"~ shown in Fig. 5, namely comprising three thick-
nesses of preformed roofing, will withstand the
class “A” fire retardant tests as prescribed by
Underwriters’ Laboratories, Inc., in their pub-
lished instructions. (Description of Test Meth-
ods to Determine Eligibility of Roofing for Clas-
sifications A, B and C.  Subject 55. February 1,
1939.) These tests are the burning brand test,
-the flame exposure test and the spread of flame
test. In making the class “A” burning brand test
the roofing is installed on a roof deck 3%; feet
wide by 4% feet long having approximately a 30°
incline (5 inches per foot) and a large actively
burning brand (weighing about 4 pounds and
consisting of a three layer grid of 36 oven dried
wood strips 12* x 34'’ x 34’") is placed thereon
-and fanned by a twelve-mile per hour wind so
- that the brand burns flercely and with almost a
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5 flame is noted.

to & flame produced by & gas burner located below
the lower margin of the deck. The flame im-
pinges upon an incombustible apron extending
downwardly from the lower margin. of the test
deck and mushrooms up around the lower mar-
gin of the deck and under the influence of a 12-
mile per hour wind bathes substantially the full
length of the upper surface of the deck covering.
The gas flame is applied for periods of two min-

utes with infervals of two minutes between ap- .

plications, and if the test is continued for a
period of one hour without igniting the combus-
tible roof deck, the roofirig passes the test. .

The other class “A” fire retardant test is the

spread of flame test. This test is carried out

under conditions which are the same as those
used in the flame exposure test except that the
roof deck is 3 times as long (13 ft.) and except
that the flame is applied continuously. The
flame bathes about three to three.and one-half

' feet of the lower portion of the upper surface

of the covering that is applied to. the deck ahd

‘the tendency of any flame resulting from com-'

bustion of material in the roof deck covering
to spread beyond the area of direct exposure to
As long as the flame continues
to spread the test Is continued until the entire
deck is thoroughly ignited. On the other hand
if the flame spreads somewhat and then discon-
tinues spreading or recedes, so that it is evident
that the flame will not spread further the test
is discontinued. If the flame spreads up the
deck to a point mot more than about six feet
from .the lower edge of the deck, the roofing
passes the class “A” flame spread test.

As mentioned above we do not know of any
prepared bituminous roofing heretofore made on
a felt base of organic fibers which, irrespective

of the weight of the roofing material or the num-

- ber of layers or plies that are applied to the roof

50

[
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deck, will successfully pass either the class “A”
fire retardant fests or will even pass the class
“B’ fire retardant tests. The class “B” tests are
generally similar to the class “A” tests except
that for example in the burning brand test the
brand is much smaller (consisting of a three
layer grid of 18 oven dried wood strips
34" x 34 x 6’ and therefore only one-fourth

- the size of the class “A” brand) and burns out

60

70

after a much shorter time interval. In the class
“B” flame exposure test, the test is only carried

on for one-half hour employing two minute pe--

riods of flame application with intervals of two
minutes between applications, and in the class
“B” flame spread test the flame is permitted to
spread up the roofing to a point not more than
8 feet from the lower edge of the deck.

- When ordinary bituminous prepared roofing is
subjected to the class “A” burning brand test,

for example, the burning brand melts the asphalt ,

of the coating composition which, together with
any filler included in the coating composition,

. -starts Tunning down the surfaceé of the roof.

(]

The melted asphalt also starts to burn and the

“burring asphalt in running down the roof spreads

the fire. The coating material that runs down
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the roof leaves the bituminized organic felt base
exposed which, being readily combustible, starts
burning so that the fire goes through the roofing
quite readily and ignites the combustible roof
deck in- a relatively short time. )

By way of contrast our improved roofing made
as above described by way of example behaves
very differently when subjected to the same
burning brand test. The behavior of the roofing
material as applied to a roof deck in three layers,
e. g., as shown in Figs. 5 and 6, is indicated
roughly in Fig. 7. During the exposure to the
flame the finely-divided heat resistant material
(asbestos dust), due to its surface characteristics
including its shape, size and affinity for bitumen,
provides a skeleton mat in the special coating
14 and does not flow down the roof and even

though the bitumen of the special coating be-

comes very greatly softened the skeletal mat
persists and thereby protects the combustible
material underneath. It is also advantageous

" -that in the softened special coating material

small bubbles 46 are generated primarily by heat
decomposition of the asbestos dust liberating
water vapor and that these bubbles expand the
coating material somewhat thereby providing in-
creased heat insulation which is effective to
shield the deck from the heat of the flame.
During the exposure to flame much of the bi-
tuminous material carbonizes but the skeletal
mat of asbestos dust remains as a firm coherent
porous ash having pronounced heat insulation
efficiency distributed substantially uniformly
over the roof deck. In the roof structure as a
whole as illustrated in Fig. 7 the upper layer of
‘special coating material has become expanded
and has become somewhat irregular but the par-
tially dehydrated asbestos dust together with
residual carbonized bitumen has remained as a
porous coherent carbonaceous ash that acts as a
protective barrier against the flame. - The layer
of felt 13 may be carbonized and to a consider-
able degree may have disappeared leaving air
pockets 1T together with some residual carbon-
ized material. - The intermediate layer 14 of
special coating material is also expanded, the
mat of partially dehydrated asbestos dust to-
gether with the resulting pyro bitumen remain-
ing in place. The intermediate layer of felt is
charred, but is better preserved than the upper-
most layer of felt. The bottom layer of special
coating material is less severely carbonized than
the upper layer and\l‘ikewise is'considerably ex-
panded. The bottom layer of felt is fairly well
preserved and the underlying board (6, if
charred at all, has not become ignited. The
backing layers 15, being of the special coating
composition, likewise augment the heat insulat-
ing effect of the roof deck covering and decrease
the tendency of the bitumen contained therein
to flow and to become ignite.. It usually takes
the burning brand used in making the Under-
- writers’ class “A’ burning brand test about 30
to 45 minntes to burn out. During. this time
the niper surface of the uppermost layer 14

mmay become red hot but the heat insulation ef-,

fect of the carbonized residues of the layer 14
(and to lesser degree of the thinner layers t85)
is so great that the board 16 does not become
ignited and in some cases does not.even appear
scorched. During the test the effect of the flame
on the roofing is confined to the area beneath
and closely adjacent to the position of the burn-
ing brand and when the brand burns out all
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charring of the roofing soon ceases and the roof-
ing cools down. The behavior of the roofing
hereinabove described by way of example under
the class “A” flame exposure test is generally
similar to that above  described in connection
with the class “A” burning brand test. Such
roofing also passes the class “A” flame spread
test.. -

The resistance of the skeletal mat to displace-
ment while the coating material is exposed to
flame is due to the surface characteristics of the
particles comprised in the asbestos dust. From
one aspect the external shape of the particles
of the asbestos dust is believed to contribute to
the flow resistance of the particles comprised in
the coating, inasmuch as while the particles are
small they are nevertheless fibrous and tend to
form a stable mat for this reason. From an-.
other aspect it is believed that the asbestos has
the property of stabilizing bituminous material
in contact with the surface thereof by an ac-
tion in the nature of specific adhesion or adsorp-
tion and that the stabilization of films of bi-
tumen on the surface of the small particles im-
parts a matting tendency such that the parti-
cles tend to form a stable skeletal mat when the
bitumen . in the coating is liquified by exposure
to high temperatures. In this connection par-

- ticle size is significant inasmuch as the total

30

40

45

surface exercising a stabilizing action is much
larger when the particle size is small than when
the asbestos is in the form of fibers of consider-
able length, but excessive subdivision is not de-
sirable. These characteristics are also instru-
mental in affording a coherence that resists the
development of gaps in the coating through
which the flame may penetrate during the prog-
ress of the test. The expanding of the coating
material and development of pores therein are
due primarily to the fact that asbestos dust is
selected which contains a substantial amount of
chemically combined water which under the
heat of the flame, becomes liberated forming
water vapor which expands the bituminous coat-
ing material.

The preformed roofing can of course be laid
with.a greater. proportion of the area thereof

- exposed and so that the roof covering will be

50
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composed of two layers instead of three., Such
a roofing is illustrated in Figs. 8 and 9. In Fig.
9 the roofing material is shown as installed on
a roof deck with the thickness of the courses
exaggerated for clarity. The preformed roofing
material consists of a foundation sheet 18 of
the bituminous roofing material, coated over a
part of ‘its width with a coating 19 of the spe-
cial coating composition. This material may be
made up in rolls about 36 inches wide for ex-
ample with slightly less than half of the width
of the asphalt saturated foundation sheet 18,
e. g, 17 inches of the width, coated with the
special coating 19 and covered with the mineral
granules 20, e. g., slate granules. 'This type of
roofing may be laid on boards 2{ of the roof
deck using suitable securing means such as nails
41, the slate covered portion being exposed and
the -balance underlying an adjoining sheet as
shown in Fig. 9. “Where the preformed sheets
overlap they are caused to adhere to each other
by a bituminous adhesive material 22 which,

- preferably, is the special coating composition

(]

embodying our invention. The roofing struc-
ture above described employing special coating
composition embodying our invention which is
highly resistant to fire, as the bituminous adhe-
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sive 22, will successfully withstand the Under-
. writers’ class “B” tests. If it 1s merely desired
‘to have the bonding layer of special composition
blister resistant with regard to its fire re-

sistance, this layer may be in the form of a high-

viscosity bituminous composition, e. g., bitumen
containing little or no filler, and of the charac-
. ter described more in detail hereinbelow.
Of course preformed shingles (either individ-
“ual or strip shingles) may also be lald In two
courses instead of three and when roofing ma-
terial of the character hereinabove described by
way of example is made up into such a double-
coverage roof deck covering, the roofing will
likewise pdss the class “B” tests prescribed by
Underwriters’ Laboratories, Inc. When a roof-
ing is in the form of preformed shingles or shin-
gle strips, the tabs may if desired be positively

held in place by suitable ties, e.- g, of metal,

or by an adhesive such as & small amount of
bituminous masterial, but this is by no means
essential.

It is not necessary in the practice of this in-
vention that the special coating composition bhe
preformed at the factory integral with a foun-
dation sheet composed of bituminized felt or the
like iInasmuch as the roofing can be fabricated on
the job. An example of this type of roofing is

shown in Figs. 10 and 11 which illustrate a typi- .

cal “bulld-up” roofing. The roofing is shown
installed on wood sheathing 23 to which is se-
- cured as by suitable nails 25 a single thickness
of building paper Z4 such as red rosin dry sheet.
Two thicknesses of bitumen impregnated felt 26
are secured overlying the building paper by nails
45, A layer of bituminous waterproofing 27 is
then applied by mopping it on while in a heat
liquefied condition but instead of using ordinary
mopping asphalt a special coating composition,
e. g., containing about 30% of asbestos rust as
described hereinabove, is used and in each layer
the mopping asphalt weighs about 25 to 40
pounds per 100 sq. ft. In applying the special
waterproofing it should be applied while heat-
ed to about 450° F,, i. e,, at & somewhat higher

temperature than the temperature employed in

applying ordinary mopping asphalt and to keep
the composition uniform en agitator is prefer-
ably used In the heater. To facilifate applica-
tion the special coating composition is prefer-
ably mixed on the job mixing preheated asbes-
tos dust with melted bitumen. A layer 28 of
bitumen impregnated felt is next deposited on
the waterproofing 21 while it is still adhesive.
Another layer 29 of the special waterproofing is
then installed followed by a top.layer 38 of
bitumen impregnated felt and a top layer 31 of
the special waterproofing composition. Mineral
granules 32 may be disposed over the surface of
the layer while it 1s still adhesive and caused to
“be embedded in the surface. -

A built-up roofing of the character above men-
tioned will be found to be very resistant both
to blistering and to fire. -If the cap sheet com~
prises a coating for weather exposure, which coat-

‘ ing has the high strength and viscosity above
mentioned .at summer sun rosf surface tempera-

.. tures, this coating will be highly blister resist-.
L ant. Moreover, any underlying coating will have
sufﬁcient strength and viscosity to prevent blister
- forma.tion therein. Built-up roofings heretofore

>‘ma_de are susceptible to blistering not only on
" the weather exposed coating of the cap sheet but

" also in underlying coatings. Frequently in built- -

up roofings blisters occur between layers or stra,ta

Roofing (US Patent 2,326,724, 1943)
ACL Doc 23583 - Page 12 of 25

of felt and over a period of time expand laterally
until the blister covers an area of many square
inches or even square feet. Any such blister for-
mation is of course very deleterious and results
& In premature disintegration of the roof covering.
_According to the present invention this type of
blister formation peculiar to built-up rooflngs can
be minimized. The built-up roofing is likewise
fire resistant. Thus the built-up roofing if made -
10 using conventional methods and materials would
only pass class “C” fire retardant tests whereas
~the roofing above described will pass the class
“A” tests. In order to increase the fire resist-
ance of built-up roofings it has heretofore been
15 the practice to place thereon large amounts ‘of
mineral, 1. e., as much as 300 to 400 pounds per
100 square reet of roofing area. It has also been
proposed to employ asbestos felt in the fabrica-
tion of the roofing. According to the present in-
90 vention high fire resistance Is achieved without
resort to such expedients and using conslderably
lesg felt in the roofing as a whole,

A modifled form of built-up roofing is illus-
trated in Figs. 12, 13 and i4. The roofing is
shown installed on wood sheathing 83 over which
is secured & single layer of building paper 34.
Overlying the building paper 84 is a layer 35 of
bitumen impregnated felt which instead of being
unicoated as In the embodiment shown in Figs.
10 and 11 may comprise a felt base 354 and &
coating 850 (see Fig. 14) the coating being pre-
formed at the factory and composed. of the spe-
ciel coating composition. In order to secure the
next layer 86 of bitumen impregnated felt (which
35 may be precoated like layer 35) in place g suit-

able mopping asphalt layer 837 may be employed.’
The mopping asphalt may be a light application
of ordinary mopping asphalt inasmuch as the
fire ‘resistance is' afforded by the special coating
40 composition that is preformed with the felt sheets
36 and 38. However, it is preferable that the
-adhesive waterproofing that is applied by mop-
ping be composed of the special fire resistant
composition of the character herein described so
45 that the roofing will have maximum fire resist-
ance. In a similar way by a waterproof adhe-
sive layer 38 the cap sheet 39 is bonded in place.
The cap sheet comprises a coating 41 of the
special coating composition preformed therewith
50 to which are adherent mineral granules 40, the
cross section of the cap sheet being simﬂar to
the section shown in Fig. 4 except that the back
coating layer 15 is ordinarily omitted. This type
of built-up roofing likewise may be made 50 as
g5 to have extraordinarily high blister resistance
and fire resistance. In the case of bullt-up roof-
Ings, such roofings may be improved as to blister
resistance according to this- invention without
necessarily increasing the fire resistance by em- °
ploying as one or more of the layers 27, 29 and
81 In Fig. 11, and as the layer 35b in the com-
posite sheet 35, and/or as the corresponding layers
of composite sheets 36 and 39 in Fig. 13, and/or
as the adhesive layers 37 and 38 in Fig. 13, spe-
65 cial high viscosﬂ;y bituminous compositions of
the character herein described -which are not
formulated so as to be highly fire resistant. For
example, the special bituminous composition may
be .2 high viscosity bitumen used with little or
7o Do filler or may be a bitumen containing a filler
such as gas carbon black which does not substan-
tially increase the fire resistance of bituminous
compositions with which it is used but is effec-
tive to form a high viscosity coating having high
75 blister resistance. The formulation of such spe-~-
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cial compoéitipns will be described more in detail

hereinbelow.

Referring further to Fig. 13 the composite
sheets 35, 36 and 39 may be preformed so as
to carry a substantial layer of special coating
composition which is both blister resistant and
fire resistant, e. g. coating compositions of the
character described in the foregsing example. In

order to bond such preformed composite sheets

together a bitumen may be used having a vis-.

cosity of about 4X 107 poises or higher -at 170°
F., e. g. a bitumen having a softening point above

" about 300° F., as the layers 37 and 38. In this

way the roaﬁng is made highly blister resistant
throughout, and, if the layers 37 and 38 are made
relatively thin as compared with the fire resist-
ant layers containing filler, the fire resistant prop-
erties of the roofing covering as a whole will not
be materially impaired.

We have devised a suitable test for determmmv
the fire retardant propert.es of bituminous coat-
ing material for roofing and its behavior under
flame exposure which test consists in directing

- g flame against an inclined specimen of bitumi-

nized felt carrying the coating material to be
tested under precisely controlled conditions de-
termined by the construction and operation of
the testing apparatus. - This test which we have
originated is suitable for testing roofing materials
without actually carrying out the extensive fire
retardant tests prescribed by the Underwriters’
Laboratories, Inc., which are on a much larger
scale and involve much more labor and expense.
The test while not a full substitute for the more
elaborate tests prescribed by the Underwriters’
Laboratories is capable of giving precise and re-
producible results that are indicative of the fire
retardant properties of the roofing that would
be determinable under the Underwriters’ tests
and this has been demonstrated in connection
with roofing materials of the character described
herein. The following is a description of the
controlled conditions of the test, reference being
made to Figs. 15 to 20 of the drawings:

Samples of material to be tested are made by

applying bituminous coating material to an as-
phalt saturated felt base sheet so that the coat-
ing weighs 25 pounds +2 pounds per 100 sq. ft.
No granular material or the like is applied to
the surface of the coating. The saturated felt
base sheet weighs about 30 pounds per 100 sq, ft.
and is saturated to the extent of about 175% by
weight of the dry felt with asphalt having a
softening point of about 150° F. The bituminous
‘coating material is applied by coating the felt in
the machine direction of the sheet and the felt
is applied to the test deck so that the machine
direction of the sheet is parallel to the direction
of flame travel.

The test is made in the wind tunnel 53 having a
fan 54 at one end and a stack 85 at the other
end. The tunnel is made of % inch thickness
asbestos-cement lumber and has two windows 56
and 57 therein which can be opened and closed
by any suitable means (not shown).

Within the tunnel is the burner and testing
deck which are located between two shields 58
and 58’ of the asbestos-cement lumber spaced
12Y,; inches apart, and which are rigidly mounted
on a steel slab 843. The inclined test deck is
indicated generally by the reference character
59 and comprises a lower iron frame-like mem-
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terial 134 x 12 x ¥ inches are placed. This com-
bustible material is what is known as “Masonite
Quarterboard” and is selected instead of wood
because it can be obtained with greater uniform-
ity than can wood. “Masonite Quarterboard”
is made from wood fiber by compression of the
fiber of a flberized mass in the presence of its
naturally contained lignin binder until-it has a
density of about 36 pounds per cubic foot. The
four center boards are dried at 180° F. in a steam
oven for at least 7 days. Two full plies 12 x 12
inches of the roofing 69 to be tested and one-half
ply 12 x 6 inches are placed on the combustible
deck followed by an L-shaped guard plate 63
which guards the bottom edge of the roofing and
of the Masonite. The assembly is held down by
an iron frame 64 open at the bottom and held in
place by thumb screws 65.

After the test deck has been assembled it is
placed on the inclined support 66 which has-an
opening in the back underneath the combustible
material 62 and which has side flanges 66’ to pro-
tect each side of the test panel. The support 66
comprises a bafile 61 to prevent the flame from
licking around behind the test deck. The sup-
port which is made of iron is mounted on the
steel slab 43 which measures 12 x 40 x 1 inches.
The parts for carrying the test deck are also made
of iron. An iron bar 68, 12 x 1 X ¥ inches, is
placed across the top edge of the deck to protect

. the combustible material at this point.

40
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ber 60 having Y inch pegs 61 projecting from .

the face adjacent the upper and lower margins.

Between the pegs strips 62 of combustible ma- 756
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In front of the test deck is the burner 70 com--
prising a 34 inch outside diameter standard gage
iron pipe with 17 holes 0.078 inch in diameter and
1, inch apart disposed at an angle that is paral-
lel with the plane of the test deck. The burner
has one inlet Ti controlled by valve 12 and an-
other inlet 18 controlled by valve 14.

The dimensions of different parts of the test-

ing apparatus shown on the drawings as used by
us are as follows:.

Inches Inches
[/ A 24 [ T, 8
b —— 38 P 2
D o 6 [+ 3
Com i 18% ST 1
s A, 72 S e 12
- I, 161 b "
| A 10 Ui 10%
O e 12, Ve 12
P .. 38 W e 12
L 64 L 1
P, 32 7 12
B — — 24 ) L 1
| A, 24 - 6
M e 40 AQ e oo 12
R | o3 o T, 1

In carrying out the test the apparatus is first
assembled and the burner is lighted, the valve 12
being opened and adjusted until a pilot flame is
produced that is about 1% inch in length when the
fan is operating, The windows 56 and 57 are
then closed and the room in which the appara-
tus is placed is arranged so that there will be rela-
tive constant conditions during the test. The
temperature and relative humidity of the room
may suitably be approximately 60° to 85° F. and
30 to 50% respectively. The fan should generate
a wind velocity of about. 150—155 feet per minute
at the portion of the deck exposed to the flame.
The valve 15 is then opened until a flame about
8 to 9 inches long is produced having a tempera-
ture of about 1325-1370° ', When the valve 15 is
opened to increase the ﬂame a timing device is

started.
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During the test the upper surfoce of the test
deck can be observed as well as the back com-
posed of combustible Masonite strips. During
the test the behavior of the coating material can
be noted including possible exposure and combus-
tion of the felt base sheet, the flowing of coating
material down the roof deck, etc. When one or
more of the Masonite strips of the test deck catch
fire and begin to burn the test is concluded. If
the Masonite merely carbonizes without break-
ing into flame the end point has not yet been
reached. :

In carrying out the test as above described the

heat of the flame first softens the bituminous
coating material and with ordinary roof coating
materials used on prepared roofing products at
present on the market the bituminous coating
material including any filler disposed therein be-
comes displaced from the felt base sheet and
flows down leaving the base sheet material sub-
stantially unprotected with the result that the
organic felt material of the roofing in the test
panel is consumed and the heat of the flame
strikes through so that the combustible panel deck

relatively soon becomes ignited. However, when .

the plies of the asphalt saturated felt base sheet
material are coated with special coating composi-
tion according to this invention, the test samples
behave in & manner corresponding generally with
the behavior hereinabove described of roofing ma-
terial embodying our invention when it is sub-
jected to the Underwriters’ Laboratories class “A”
burning brand and flame exposure tests. -The
finely-divided asbestos dust or the like instead of
flowing down the inclined test pane]l when the
bitumen in the coating materiel becomes heated
and softened by the flame resists the tendency
to flow down the panel and provides a skeletal
mat which remains in place as a coherent heat
insulating mat-like mass in an amount adapted
to effectively protect the underiying combustible
test deck from the heat of the flame for & con-~
siderable perfod of time. Some of the hitumen
in the coating may flow somewhat but most of
it is retained in the skeletal mat which persists
in place and resists displacement and remains
as a protective covering, Eventually during the
test the bitumen becomes hardened by carboniza-
tion and contributes to the coherence and tough-
ness of the mat-like protective mass that remains.
During the continuance of the test coating mate-
rial having high fire retardant properties accord-
ing to this invention continues to protect the com-
bustible deck material from the heat of the flame
so that the combustible deck does not ignite even
under the very severe conditions of the test for
prolonged periods of time, e. g. 40 minutes and
upward of two hours or more. The resistance to
flow of the finely-divided asbestos dust or the like
is due to the surface characteristics thereof which
have been discussed more fully hereinabove and
is such that a stable coherent skeletal mat is pro-
vided which affords heat insulation against the
heat of the flame.

The proportion of the finely-divided flller ma-~
terial that is used in the coating composition and
the properties of the bitumen of the character
herein mentioned with which it is mixed may
vary, but in any event the proportion of finely-
divided filler to bitumen should not be so great
that the composition cannot be spread in a heat
plasticized condition in a substantially uniform
layer weighing about 30 to 60 pounds per 100 sq.
ft. on sheet material by means of a doctor using
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in the manufacture of prepared asphalt roofings.
Any bituminous  composition which can be so
spread is referred to herein for the sake of brevity
as 8 “spreadable” coating composition. As men-
tioned more in detail elsewhere herein, the
amount of bitumen binder should not be less than
about 45% by welght of the bituminous coating
composition inasmuch as coating compositions
containing lesser quantities of bitumen do not
have the desired spreadability. - On the other
hand, in the case of certain filler materials coat-
ing composiiions containing them may be some-
what lacking in desired spreadability, even when
the coating composition contains a greater pro-
portion than 45% by weight of the bitumen. Ifa
finely-divided filler material, when used in a
coating composition in an amount which does
not render the composition non-spreadable, s,
due to its surface characteristics, sufficiently re-
sistant to flow to provide a stable skeletal mat
that, under the conditions of the test above de-
scribed, protects the combustible deck from ig-
nition for a period of about 40 minutes or longer,
the filler material is regarded as “flow resistant,”
as this term is used herein, when the bituminous
composition in which the finely-divided filler is
contained is exposed to-flame temperatures. In
such case the finely-divided filler material has
the special property of resisting the tendency to
flow down the test panel when the bitumen is
melted due to exposure to the flame temperature
and of persisting in place to provide the high re-
sistance to flame exposure indicated by the fest,
and the test which we have devised and described
above ensbles one to readily ascertain this flow
resistant property of suitable finely-divided filler
materlals.

The behavior of roofings embodying this in-
vention may be contrasted with the behavior of
the coating material used on ordinary roofings
under the test conditions above mentioned.
Ordinary asphalt impregnated roofing felt which
weighs about 30 pounds per 100 sq. ft. and which
is not protected by any waterproofing coating will -
prevent the combustible deck material from ig-
niting for about 18 minutes. If the felt is coated
with ordinary coating asphalt having a softening
point of about 230° F., (the coating weighing for
example about 25 pounds per 100 sq. ft.) the
coating asphalt being itself combustible promotes
the combustibility of the felt and the test can be
run for only about 13 minutes without igniting
the combustible deck. If ordinary filling mate-
rial such as slate dust is including in the coat-
ing material (the coating composition containing
for example about 35% of the slate dust) the
combustible deck will ignite in about 17 minutes
showing that the slate dust is wholly ineffective
to afford fire retarding properties. Slate dust
is specifically mentioned since slate dust is the
filler most extensively used by the industry for
the coating material used on bituminous roofings.
Notwithstanding the presence of the slate dust
the bituminous coating ignites readily and be-
comes displaced from the felt so that the roofing
rapidly disintegrates and permits the combus-
tible deck used in the test to become ignited after
only the short period of time mentioned. ILime-
stone dust when used as a filler behaves very
similarly to the slate dust. Materials such as
white lead, asbestine and pyrophyllite talc like-
wise have little effectiveness.

It is apparent from the results of the test above
mentioned that according to the preseht inven-
tion-one can readily double fire resistance as
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compared with the flre resistance of ordinary
roofings made at the present time and in pre-
ferred embodiments of this invention one can
increase the fire resistance of roofings many

75

2,326,724

ashestos dust distributed as a uniform mat-like
mass therein, :

In the manufacture of roofing according to
the present invention utilizing the method and

times more. 5 apparatus described in our Patents Nos. 2,105,531
Hercinabove emphasis has been placed chiefly and 2,159,586 it is not essential that the felt base
on the blister resistant and fire resistant prop- be sealed with the speeial coating composition.
erties of the roofings embodying this invention.- For example, the felt base may first be impreg-
It may also be menticned, however, that recfings nated with a bituminous saturant then sealed
having these advantages can be made according 10 in a devoided condition with ordinary coating
to this invention without sacrifice of other de- asphalt having a softening point of about 220°
sired properties and even with resulting improve- to about 240° F. 'Thereafter the filled and sealed
ments in other respects. Thus roofings embody- tweb could have a coating of the special coating
ing the special coating material can be manu- composition applied to the surface thereof and
factured which have adequate pliability at ordi- 15 thereby afford the advantages of a blister re-
‘nary temperatures. Roofing material made ac- sistant coating or barrier for the roofing which
cording to the previously described preferred ex- coating or barrier preferably is also fire resistant.
ample can be bent 180° in 2 seconds around a 2 Moreover, instead of devoiding the fibrous web
centimeter diameter mandrel with the blister base to as low as about .5% as described above, &
barrier coating on the outside without cracking ¢9p void content of the fibrous web base and of the
of the coating through to the felt base, the test roofing of less than about 2% affords good re-.
being made at 77° F. The roofing as above de- sistance of the fibrous web base to penetration by
scribed has the advaniage of being somewhat moisture and to the deleterious action of moisture
stiffer at normal temperatures than ordinary as- and is regarded as being substantially non-porous.
. Phalt roofings heretofore manufactured. While 55 ~While it is preferable that the blister barrier
it is possible to achieve very high pliability at coating or layer be carried by a felt base that
normal temperatures in the practice of this in- has been filled and sealed in the manner de-
vention, one can achieve the advantages of this scribed in our Patents Nos. 2,105,531 and 2,159,586
invention in roofings which have sornewhat less this is not essential. For example, roofing that
pliability at normal temperatures, e, g. 77° F., 30 is manufactured merely by first impregnating
but which still have sufficient pliability at nor- the roofing felt with g bituminous saturant hav-
mal temperatures for most commercial putposes. ing a softening point of about 110° to about 160>
It is desirable that an asphalt roofing be at least F. and then applying the special coating mate-
sufficiently pliable to be bent 180° in 2 seconds rial having high viscosity at summer sun roof
around a mandrel of 10 centimeters diameter at 35 surface temperatures according to the present
77° F. with the coating on the outside, without - invention to the felt which is still porous, e. g.
cracking the -coating through to the base on containing about 10 to 20% of voids, exhibits
which it is applied and any such coating or layer greatly improved resistance to blistering as com-
is referred to herein .as “pliable” at ordinary pared with roofings utilizing ordinary bitumi-
temperatures. : 40 nous coating material applied to a similar felt

The new roofing of this invention described in base because the special coating has such high
the foregoing example is likewise less brittle at strength and resistance to deformation that va-~
lower temperatures such as 50° and 32° F. than por pressures generated by moisture entrapped
roofings heretofore made, and can be applied in in the porous felt base by summer sun tempera-
cold weather better than such roofings. 43 tures do not deform the coating and form blisters

The new roofing described in the foregoing ex- in or under the coating layer. The roofing as
ample also exhibits an increase in strength and thus prepared has somewhat less resistance to
toughness as compared with ordinary roofings of the boiling water test than the roofings described
substantially the same weight, the increase being in the preceding examples, but this is due pri-
in the order of about 20% when subjected to the ;3 marily to failure of the roofing felt at the back
Mullen bursting test (with the coating for of the roofing rather .than to blister formation
weather resistance outward) or to conventional in the special high viscosity coating. Many roof-
tensile strength tests at 77° F. ings fail on weather exposure due to disintegra-

It may also be mentioned that the new roofing tion of the felt at the back of the roofing and for
of the previously described example exhibits im- ;5 this reason it is preferable to utilize the method
proved ability to hold the embedded granular and apparatus of Patents Nos. 2,105,531 and
surfacing material in the coating layer during 2,159,686 in the manufascture of roofing accord-
weather exposure because of the toughness and ing to the present invention so that the surface
strength of the high viscosity bituminous coat- coating will be blister-resistant and at the same
ing resulting in decreased tendency of the sur- ¢ time the felt base will not deteriorate prematurely
facing material to loosen or shed under weather- and will have as long a life as the blister-re-
ing conditions as compared with ordinary bitu-  Sistant coating. A roofing made without utiliz-
minous roofings. ing our prior patents will have the fire resist-

In addition to the foregoing properties and  5RCe, pliability, strength and toughness that are
characteristics of roofings embodying this in- 65 incident to preferred embodiments of this in-
vention, mention also should be made of the vent1qn a_bove described.

- ? While it is preferable to employ a filler in the
highly important fact that the new roofing can blister barrier bituminous coating or layer it is
be made on conventional roofing machinery and ), ahsolutely essential to do so while still obtain-
that the special coating can be applied by a con- ., ing improved blister resistance according to this
ventional roofing coating operation. It is of invention. Thus a high viscosity coating can
great practical importance that the special com- be used which merely consists of bitumen which
position comprises asbestos dust which does not has been refined and oxidized to a much higher
interfere with the spreading of the special coat- - softening point than the softening point of bi-
ing composition uniformly on the felt with the tumens heretofore used in the manufacture of

Published by AsbestosClaims.Law
asbestosclaims.law/library/23583/15

Roofing (US Patent 2,326,724, 1943)
ACL Doc 23583 - Page 15 of 25


https://asbestosclaims.law/library/23583/15

2,320,794

prepared asphait roofings. In such case 1t is
preferable that the softening point be as high as
about 300° F. (ball-and-ring) t0 impart high
blister resistance and to afford a roofing that will
withstand summer sun roof temperatures as high
as about 170° F. The viscosity of such bitumi-
nous material is about 30107 poises at 170° ¥

For withstanding summer sun temperatures_‘

somewhat below about 17¢° F. such as are en-

countered in the northern half of the United
States or for affording somewhat less blister

resistance at higher summer sun temperatures, & -

coating of bitumen having a viscosity of about
4.0 107 poises at 170° F’. may be used.
i+ A roofing which comprises a blister barrier
coating consisting substantially entirely of bi-
tumen having high viscosity at summer sun roof
surface temperatures is not as satisfactory as
the embodiment of this invention containing as-
" bestos dust as a filler, inasmuch as while the
coating has high resistance to blistering it has
considerably less stiffness and toughness at tem-
~ peratures such as 77° F. and is less pliable and
more brittle at lower temperatures such as 32° F.
. 'The roofing alsc has shorter weathering life in
use. Moreover, the fire resistance is only slightly,
iIf any, greater than that of bituminous roofings
heretofore manufactured because the high vis-
cosity bituminous coating is not stable sgainst
melting and flowing at flame temperatures.
When the blister barrier coating is composed
substantially entirely of high viscosity bijumen,
it is preferable o use an air-blown asphalt that
. has been brought to the proper viscosity by heat
and oxidation and to use bitumens derived from
Mid-Continent petroleum in order to achieve as
high resistance to weathering as possible, but

10
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such bitumens have the disadvantage of being

the “staining” type that causes discoloration of
many but not all mineral surfacing granules
that are embedded in the coating asphalt layer.

It is possible in the practice of this invention
to incorporate a filler such as asbestos dust in a
bitumen such as bitumen having & softening

point greater than about 275° F. or even greater

than about 300° F. and thereby obtain greater
toughness, pliability, fire resistance and some
increased resistance to weather exposure. It is
not necessary, however, when a filler such as as-
‘bestos .dust is used to employ a bitumen that has
* such a high softening point (before incorporation
of filler) in order to obtain a high viscosity coat-

45
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ing that is resistant to blistering. As mentioned

above by using a bitumen that has a softening
point of about 220° F. to about 240° F. and using
asbestos dust therewith so that there is about
30% of the ashestos dust in the coating as a whole,
the viscosity of the coating can be raised to 4 x 107
poises or higher at 170° F. and to a softening
point of about 320° F. By thus utilizing a bitumi~
_nous material having initially a relatively low

- softening point together with sufficient filler such
as asbestos dust to afford a high viscosity, high
softening point coating, material optimum con-
ditions are obtained, namely, blister resistance
combined with high pliability at ordinary and
at low atmospheric temperatures, long weather-
ing properties and fire resistance.

Somewhat more generally, it is preferable to
employ in the practice of this invention a bitumen
having a softening point below about 275° F. and
preferably below about 240° F., e. g., about '200°
F. to about 240° F',, together with a filler that is
of such character and amount as to raise the
softening point to ahove about 300° F'., although

b5
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the softenlng point of the bitumen does not have
to be qyite as high when a filler is used as when
a filler is not used. It is usually not. desirable
to vary. the softening point of the bituminous
material above about 350° F. (either confaining
or not containing a filler) inasmuch as the coat--
ing material becomes undesirably stiff and brittie
at ordinary temperatures and is difficuilt to apply
by.& coating operation in a heat—plasucized semi-
fluid state. . . .

Preferably the bitumen that is used is that
which is obtained by air-blowing a residual as-
phalt flux from the refining of Mid-Continent
petroleum or a flux of similar characteristics, such
as the residuum from Illinois crude, to a softening
point: of about 220° F. to about 240° F, inasmuch
as such an asphaltic .material affords a blister
barrier coating having very high resistance to
weathering, combined with good pliability.. Use
of soft oily bitumens having. a softening point
below about 160° F. is not recommended. Air-
blown asphalts are preferable to steam distilled
.and straight' run residual asphalts because of
their lower temperature susceptibility. Other
bituminous and asphaitic materials may also be
used such as asphalts produced from the refin-
Venezuelan and Colombian -
crudes. Moreover, various pitches, coal tar and
the like may be used in the practice of this
invention, and are classified herein as bitumens,
the term bitumen being used in a broad sense
and as including binder materials that contain
at least to.a predominant extent thermoplastic
binder materials of -the character aforesaid. It-
is not essential when a filler is used that the sof-
tening point of thé bituminous material be ele-
vated to above 300° F. if the viscosity and tensile
strength are  increased sufficiently to inhibit
blistering. It is viscosity and strength at sum-
mer sun roof surface temperatures that are of
paramount importance. As aforesaid, however,
the use of bituminous compositions for the special
coating having a softening point above 300° F.
is to be preferred. v

In addition to asbestos dust there are a num- -
ber of other finely-divided fibrous asbestos filler
materials, that may be used. There are various
other materials such as those referred to as

““agbestos powder” and “milled asbestos tailings”

which are highly desirable. Also available are
various types of chrysotile asbestos refuse or
shorts produced in the milling and grading op-
erations. Another fine asbestos filler which may
‘be used is that which is known as “asbestos air
chamber floats” and which is recovered by air
flotation from the milling and screen grading of
asbestos fiber. This material is not quite as
desirable as asbestos dust. These asbestos fibrous .
materials are all of fine particle size and very

- short fiber length. While the various types and

grades -above mentioned vary to some extent in
grading and fineness of subdivision they are all
such that a major proportion will pass a 48-mesh
standard testing sieve. - Also with the exception

- of the asbestos air chamber floats, which are

65
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somewhat less desirable, they all contain at least

-about 50% by weight of material which will pass

a 48-mesh sieve, at least 36% by weight of ma-
terial which will pass a 100-mesh sieve, at least
20% of material that will pass a 200-mesh sieve,
and at least 15% of material that will pass a
325-mesh sieve. While these materials are very
finely divided and of short fiber length they are
predominantly flbrous in character. :
A filler material which is fibrous in character:
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is preferred in the practice of this invention inas-
much as fibrous fillers have greater effect in the
~ amount used in increasing the toughness, pliabil-
" ity and fire-resistance of the coating. Moreover,

it is preferable to employ a graded fiber mixture

of which at least 26% is retained on a 100-mesh
_sieve, at least about 35% passes a 100-mesh sieve
and at least 20% passes a 200-mesh sieve. For
combined blister resistance and fire resistance it is
preferable that about 20% by weight of the fiber
be retained on a 48-mesh sieve and that about
40% -by weight be retained on a 150-mesh sieve.
‘While finely-divided asbestos should be used,

it is possible to get the material excessively fine.
Thus if asbestos is screened and-only the residue

is used, which residue will pass a 200-mesh testing -
sieve, both the blister resistant and fire resistant

characteristics of the coating material are re-
duced. Thisis believed to be due to the fact that
such extremely fine material lacks the capacity to
impart strength to the coating sufficient to make
the coating highly resistant to blistering and
also lacks the capacity to form a skeletal mat-
like mass which is adequately stable and resistant
to displacement when the coating is subjected to
flame temperatures. FFor this reason when finely-
divided asbestos is used, the coating composition
should preferably contain at least about 10% of
asbestos that is retained on a 100-mesh testing
sieve.

On the other hand, the asbestos that is used
should not comprise an excessive amount of fiber
having considerable length. The grades of as-
bestos classified as “fiber” according to the Que-
bec Asbestos Producers Association are unsuitable
for use in our invention because their average
length is excessive. Such grades of asbestos
which contain fibers of very substantial length
(and which are desirable for this reason for a
number of other commercial purposes such as
reinforcing insulation, manufacture of asbestos
paper, etc.) do not lend themselves to the im-
proved roofing of this invention. The fibers tend
to become entangled in clumps or clots which re-
sult in non-uniform distribution of the asbestos
in the coating composition and which render it
substantially impossible in a manufacturing op-
eration to apply the coating material without
producing a product of non-uniform thickness
. and having an unsatisfactory irregular surface
texture and therefore commercially unacceptable.
These irregularities likewise impair the weather
resistance and durability of the roofing on ex-
posure and also impair the fire resistance of the
roofing., For these reasons the coating material
preferably should not contain more than about
10% by weight of the total asbestos content that
is retained on a 14-mesh sieve.

Considering then the matter of fiber size, it is
preferable in achieving blister resistance and in
achieving fire resistance to employ fiber which
passes a 14-mesh testing sieve and a substantial
portion of which is retained on a 150-mesh sieve,
a major proportion being retained on a 200-mesh
sieve, A somewhat wider range is, however, per-

missible, namely, passing a 10-mesh testing sieve

with. a major proportion retained on a 200-
mesh testing sieve. When it is stated herein or
in the claims that the bituminous composition
contains & minimum percentage of fiber or other
filler which passes a 14-mesh (or a 10-mesh)
testing sieve and a major proportion (over 50%)
by weight of which is retained on a 200-mesh
testing sieve, reference is made to the defined
filler material as being of particular effective-
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‘ness for use according to this invention but with-

out necessarily excluding the presence of addi-
tional fiber or other filler that is outside of this
definition. Thus, in the example of this inven-
tion that was given hereinabove, the bituminous
composition of the waterproofing layer contained
409% by weight of asbestos dust, all of which
passes either a 14-mesh (or a 10-mesh) ,tes%i'ng
sieve and substantially 50% by weight of which
is retained on a 200-mesh testing sieve. Such a
bituminous composition is to be understood as
containing 40% by weight of filler which passes
a l4-mesh (or a 10-mesh) testing sieve and a
major proportion of which is retained on a 200-
mesh testing sieve, and a bituminous composition
is to be understood as containing this same per-
if, in
addition to this percentage of effective filler ma-
terial, there may be present some addxtxona] filler
that passes a 200-mesh testing sieve or-—-some
coarse material that is retained on a 10- or on a
14-mesh testing sieve. Mora concretely, and
merely by way of example, if there is available a
supply of asbestos dust all of which passes a 14~
mesh testing sieve and containing 50-519% by
weight of particles retained on a 200-mesh test-
ing sieve, and a bituminous composition is formu-
lated using 40% by weight of the composition of
this asbestos dust, the resulting composition ob-
viously contains 40% by weight of finely-divided
mineral filler which passes a 14-mesh testing
sieve and a major proportion (over 50%) by
weight of which is retained on a 200-mesh test-
ing sieve regardless of the balance of the compo-
sition which may consist entirely of asphalt or
may consist of asphalt together with some other
filler such as asbestos retained on a 14-mesh.test-
ing sieve and constituting say, 3% by weight of
the composition, and/or such as asbestos powder,
hydrated Portland cement powder, or the like,
all passing a 200-mesh testing sieve and con- .

‘stituting say, 5% by weight of the composition.

In a composition of the proportions just men-
tioned, the 3% by weight of asbestos that is re-
tained on a 14-mesh testing sieve and the 5% by
weight of additional filler all passing a 200-mesh
testing sieve merely constitute surplus filler in
the composition which as aforesaid, contains 40%
by weight of filler which passes a 14-mesh test-
ing sieve and a major proportion (over 50%) by
weight of which is retained on a 200-mesh test-
ing sieve. The foregoing applies to other fillers
and filler mixtures and to percentages of filler
that are mentioned
herein.

The use of ﬁnely divided asbestos filler mate-
rial is preferred not only because of its pro-
nounced effect in increasing the viscosity and
strength of bituminous material with which it is
mixed, but also because of its pronounced abil-
ity to. provide a- bituminous composition that
when disposed as a coating for roofing is extreme-
ly highly resistant to- absorption of moisture.

- 'When finely-divided fibrous asbestos dust is

66

70

used as the filler in a bittminous coating the en-
tire thickness of the material is substantially
completely. sealed against penefration by mois-
ture and is therefore highly resistant to the de-
velopment of blisters intermediate the thickness
thereof. For exdmple, if a coating material con-

_ sisting of asphalt and about 25% by weight of

(]

reinforcing fine asbestos is coated 4n metal, the
coated metal can be immersed in water at 185°
F. for-10 hours or longer without exhibiting any
tendency for the asphalt coating to blister.
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Some fillers are not suitable in the practice of
this invention. - Vegetable filllers such a&s wood,
cotton, cellulose and scrap roofing felt contain-
ing organic fibers are generally undesirable. For
example, wood flour which is highly absorptive
and tends to swell when moist, tends to permit
water to become absorbed thereby even though it
is dispersed in bitumen with the result that a
bituminous coating containing wood flour as &
filler when coated on a metal base will not with-

10,

stand the immersion test in water at 185° F. but -

generates blisters intermediate the thickness
thereof. For the same reason highly water ab-
sorptive mineral fillers, e. g. bentonite, are rela-
tively undesirable. Those fillers that are porous,
such as diatomaceous earth or which have high
surface affinity for water such as calcium car-
~ bonate and pulverized silica (quartz), are also
undesirable particularly when used with a bitumi-
nous material of relatively low softening point,
e. g., a softening point of about 249° F. Water-
soluple filler materials are undesirable. In gen-
eral, it is preferable to employ a non-porous

| 15
composition when subjected to flame. Ashestos.

fibers of other types when of the fineness of size
or grading above specified and which contain

‘water of constitution liberatable at fiame tem-

peratures, are preferablé for use in our inven-
tion for the same reason. - Another fibrous ma-
terial, Canadian picrolite, which also has these

" properties, comes within the meaning of the term

asbestos as used herein and may also be used
when of the fineness of subdivision hereinabove.
described. There are other fibrous minerals -of
the asbestos group which have low liberatable
combined water and therefore do.not liberate |
water vapor at flame femperature, but which are
suitable, in the finely-divided condition above de-
scribed, from the standpoint of blister resistance
and formmg g flow resistant and coherent skel-

. etal mat that is fire resistant. Such additional

20

water-insoluBle mineral filler that has a prefer- -

ential affinity for bituminous material rather

" than for water in order to provide a non-water.

absorptive bituminous composition.

Fillers such as limestone flour and slate ﬂour
do not appear to have the capacity to increase
viscosity and tensile strength to desired extent.

Limestone flour and slate flour are prepared by -

pulverizing natural limestone or slate. Repre-
sentative specimens of these filler materials con-
taining over 80% of particies passing a 100-mesh
testing sieve were mixed with asphalt having a

softening point of 231° F. Even when as much as’

40% of these fillers were used the viscosity at
170° F. was only .8X107 poises and additional
quantities of these filler materials within the lim-
its of workable consistency of the composition did
not materially increase the viscosity at 170° F.
of the bituminous material. Thus 50% of lime-
stone flour gave a viscosity of only .81 X107 poises
at 170° ¥. The tensile strength at 170° P. using
40% of limestone flour and slate flour was 60 gms.
per sq. cm. and 75 gms. per sq. cm., reéspectively,
and the work capacitance at 170° F. was slightly
less than 22 gms.-cm. per cu. cm. for each. It
is therefore apparent that limestone flour and
slate flour even though very finely divided lack
the effectiveness of the asbestos dust to afford
- high viscosity and high strength whereby blister
resistance can be achieved. Moreover, the mate-
rials containing limestone flour or slate flour
could not, when coated .020 inch thick on metal,
be immersed in water at 185° F. for half to three
quarters of an hour without blistering, indicat-
ing excessively low resistance to water absorp-
tion.

Of the filler materials that may be used in the
practice of this invention chrysotile asbestos
shorts or dust are preferred. This material af-
fords a coating which is highly resistant to mois-
ture penetration and is adapted to increase the
strength of coating compositions so that they are

substantially impervious to blistering at summer .

sun temperatures. In the second place the mate-
rial has the capacity to form a stable and co-
herent skeletal mat that is highly flow resistant
at flame temperatures. In the third place, this
. material contains water of constitution liberat-
able at temperatures adjacent flame tempera-
tures which, by forming pores when the compo-
sition is subjected to flame temperatures, greatly
increases the thermal insulating effect of the
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abestiform mineral fibers include crocidolite,

amosite, anthophyllite, tremolite and actinolite.

Another material which is excellent from the
point of view of affording blister resistance and
algo fire resistance is finely ground asbestos ce-
ment scrap. Asbestos cement roofings usually
contain about 20% to 35% by weight of asbestos
fiber and 65% to 80% by weight of hydrated
Heretofore such scrap mate-
rial has been regarded as an unavoidable waste
of no commercial value. However, by subjecting
such scrap meaterial to a disintegrator such as.a
hammer mill until it at least passes a 10-mesh
testing sieve and preferably passes a 14-mesh’
testing sieve and until about 50% by weight
passes a 48-mesh testing sieve, a material is af-
forded which when incorporated, e. g. to the ex-
tent of about 30% to 456% by weight of the coat-

‘ing composition affords a roofing which is very

highly blister resistant and is-likewise very high-
ly fire resistant. Preferably s major proportion
of the ground asbestos-cement scrap is retained
on a 200-mesh testing sieve. Thus if a coating
composition containing for example 35% of the
finely ground asbestos-cement serap and asphalt
having a softening point of about 230° F. is ap-
plied to an aluminum panel, the panel can be
inserted in water at -185° F. or even in boiling
water, for 24 hours and longer without exhibit-
ing any blistering tendency, thereby indicating

" its very high blister resistance and resistance to

moisture penetration. The effectiveness of as-
bestos-cement scrap is due partly to the fibrous
character of the particles and to the fact that
the fibers carry nodules of the cement thereby

affording a highly stable mat in the coating

which renders the coating both fire resistant and
blister resistant. Moreover, both the asbestos
and the hydrated cement have an affinity for
asphalt which is preferential to water even at

.elevated temperatures and which stabilizes as-

phalt films on the surface thereof so as to im-
part flow resistance at flame temperatures. Like-
wise both the asbestos-and the Portland cement
give off water of constitution at elevated tem-
peratures which contributes to fire resistance as
has been mentioned more in detail elsewhere
herein. Hydrated Portland cement contains
about 15% to about 20% by weight of water of
constitution which is liberatable at temperatures
somewhat below flame temperatures, namely, at
temperatures above about 800° F.

_ In addifion to asbestos-cement roofing scrap
other sources of mixed asbestos and hydrated
Portland cement in the finely-divided form above
described may be availed of. Mixtures of asbesti-
form mineral fibers with hydrated Portland ce-
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ment whether or not in the form of ground scrap
are referred to herein as “asbestos-cement.”

Hydrated (indurated) Portland cement is also
useful by itself in the practice of this invention
and should preferably be proc;uced, e. g£. by pul-
-verization, so as to pass a 48-mesh testing sieve.
Particles which are retained on a 14-mesh testing
sieve are undesirable. Hydrated Portland cement
‘of such fine particle size will by itself serve to im-
part quite high blister resistance but not as
high blister resistance as ground asbestos-cement
scrap or asbestos dust when -corresponding
amounts of mineral filler are used in a coating
composition. Hydrated Portland cement also im-
parts some fire-resistance to roofings but not as
high fire resistance as ground asbestos cement
scrap or asbestos dust.

Another material which is analogous to-hy-
drated Portland cement in the extent to which
it imparts both blister resistance and fire resist-
ance to the special coating compositions is pow-
dered serpentine rock. This material is espe-
cially effective when produced so as to pass a
48-mesh testing sieve and be retained on a 200-
mesh testing sieve and should pass a 14-mesh
testing sieve.
and powdered serpentine rock are not fibrous in
character they nevertheless have the capacity to
provide a stable and coherent skeletal mat that
is flow resistant when the coating material is ex-
posed to flame temperatures. This property is
believed to be due primarily to the fact that these
materials have the property of stabilizing films
of bitumen in contact therewith. Powdered ser-

pentine rock, like hydratedq Portland cement, con-

tains water of constitution liberatable adjacent
flame temperature and this property also con-
tributes to the fire resistance of bituminous coat-
ing compositions containing them.

Somewhat more generally the requirement
that the coating material comprised by the new
roofing provides a protective skeletal mat when
the coating is subjected to flame temperatures is
the result of surface characteristics of the small
heat resistant particles contained in the coating
material, i. e., the shape and size thereof and/or
interfacial action between the particles and the
bitumen which stabilizes bitumen films in con-
tact with the surface of the particles. Any finely-
divided heat resistant material, the particles of
which have such surface charac*erlstlcs as to be
flow-resistant, may be used to afford a roofing
having high fire resistance. By “heat resistant’
any material which is sufficiently heat resistant
that it will retain structural integrity when sub-
jected to flame temperature while incorporated
in a roefing is intended. In this connection
asbestos fibers, hydrated Portland cement, picro-
lite, etc., whlch contain water of constitution
that may be driven off at temperatures adjacent
flame temperatures are regarded as heat re-
" sistant.

The finely-divided ma.tenals hereinabove spe-
cifically mentioned have utility both because of
their. capacity to increase blister resistance and
because of their capacity to incredse fire resist-
ance. In addition there are certain mineral filler
materials which, while they de not materially
increase the ﬁre resistance of rcofing neverthe-
less can be used so as to produce g coating hav-
ing such strength, viscosity and water impermc-
ability at summer sun roof surface temperatures
as to be highly blister resistant. Gas carbon
black produced by pyrolytic decomposition of
natural gas by the well known channel process

While hydrated Portland cement

<o
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is a typical example of a filler material of the
character referred to. Gas carbon black affords
a non-water absorptive high viscosity blister bar-
rier coating. It does not, however, afford a coat-
ing that is of as high fire resistance as coatings
containing asbestos dust or the like. Gas carbon
black is however very effective in imparting high
viscosity and strength at 170° F. Thus a bitu-
minous composition consisting of asphalt having
a softening point of 231° F. and 25% of gas car-
bon black had a viscosity of 40.7X107 poises at
170° F. and a tensile strength of 455 gms. per
sq. em. at 170° F. The work capacitance at 170°
F. was 173.5 gm.-cm. per cu. em. When a coat-
ing .02 inch thick was applied on metal the coat-
ing would be immersed in water at 185° F. for
far in excess of 10 hours without blistering. Gas
carbon black is usually very finely divided and
100% will pass a 100-mesh testing sieve,
Summarizing the foregoing, those finely-di-
vided mineral materials which can be preferably
used according to this invention so as to afford
roofings which are both highly fire resistant and
‘highly blister resistant are finely-divided asbesti-
form mineral fibers and finely-divided asbestos-
cement scrap or other mixtures of asbestiform
mineral fibers with hydrated Portland cement.
Other examples of finely-divided mineral fillers
which can be used to afford both fire resistance
and blister resistance are hydrated Portland ce-
ment and finely-divided serpentine rock. A ma-
terial which provides high blister resistance but
is not effective to afford fire resistance is gas
carbon black. If desired, mixtures of the min-
eral fillers may be employed. If such a mixture

. 1s used it is desirable that those materials which

have been pointed to as preferable be used as
the majcr proportion of the mineral filler.

" Moreover, it is preferable that at least about
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20% of the filler be fibrous in character, e. g.
asbestiform mineral fiber or asbestos-cement, al-
though when about 20% by weight of the filler is
gas carbon black the viscosity of the coating com-
position is markedly increased due to the great
effectiveness of this material in this regard.
Preferably the materials having the effective
properties above mentioned are used as the entire
filler in the special coating composition but
minor proportions of other filler materials may
be utilized while still- retaining some of the ad-
vantages of this invention. Of the finely-divided
mineral fillers which may be added as diluent

filler materials to the highly effective filler ma-

terials -above described, kaolin clay, calcium sili-
cate hydrate, fly ash, land plaster (uncalcined
gypsum) and fibrous talc are to be preferred.
These finely-divided mineral fillers have the
property of increasing somewhat the viscosity at
170° F. and resistance to water at 185° F, of
bituminous coating compositions as compared
with materials such as slate flour or .powdered
limestone which latter are the filler materials
most generally used heretcfore in coatings for
prepared asphalt roofings and which do not have
effectiveness in these respects. Of these mate-
rials kaolin clay and calcium silicate hydrate are
finely-divided fillers of the flow resistant type
that provide a stable and fire resistant skeletal

mat when'a bituminous composition containing

them or either of them is exposed to flame tem-
perature. The substance “fly ash” is the finely~
divided coal ash carried to the stack in furnaces
burning powdered coal and is collected by elec-
trical precipitation or other suitable method. It
usually contains about 95% to 100% of particles

Published by AsbestosClaims.Law
asbestosclaims.law/library/23583/19

Roofing (US Patent 2,326,724, 1943)
ACL Doc 23583 - Page 19 of 25


https://asbestosclaims.law/library/23583/19

"' bestine.

2,326,734

passing. &.100-mesh testing .sieve.. The fibrous -: ]
~proximately 15 pounds per 100 -square feet in or-

talc referred to is exemplified by that fibrous talc
which is obtained from deposits in St. Lawrence
county, New York, and sold under the name As-
It is used extensively in the paint in-
- dustry. ) :

The ferm “mineral” filler is used herein to dis-
tinguish from fillers composed of vegetable or
animal material and the term “filler” denotes
any finely-divided material adapted to be car-
ried in the bitumen matrix of the coating ma-
terial. :

Regardless. of the type of filler used it should
be of the relatively finely-divided character men-
tioned above, namely, not more than :0% should
be retained on a 10-mesh testing sieve and pref-
erably not more than 10% should be retained on
. & 14-mesh testing sieve. Moreover, preferably all

17
coating be distributed. so-as to be at least ap-
der to afford strength adequate for blister resist-

~ ance in high degree. Where the coating is ap-

10

15

of the material should pass a 14-mesh testing .

sieve and not more than 50% should be retained
on a 48-mesh testing sieve. This is important
both from the point of view of effectiveness in
imparting blister resistance. and fire resistance
and from the point of view of providing a coating
that can be spread to utiiform thickness and of
uniform consistency. )

The amount of filler that is desirable depends "

partly upon the softening point of the bitumen
that is used and partly upon whether or not fire
resistance is desired in addition to blister resist-
ance. As mentioned above a bitumen having a
very high softening point, that is 300° F. or above
can be used without any filler as far as blister
resistance is concerned but cannot be so used if
fire resistance is also desired. )

When bitumens having a softening point lower
than 300° F. are used, the use of filler becomes
important from the standpoint of. blistering in
order to impart high viscosity to the coating com-
position as a whole. Where & bitumen having a
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softening point of about 220°-to 240° F. is used

the presence of about 25% to 55% by weight of
filler is usually required. ‘When a bitumen hav-
ing a softening point below 300° F. is used the
filler in amount and type should preferably ele-
vate the softening point of the mixture as a whole
to about 300° F. or higher. It is preferable that
the speéial coating having high blister resistance
contain: at least about 25% by weight of finely-
divided filler material of the character herein
described. The specific effect of the filler in in-
creasing the softening point and vistosity of -the
bitumen depends for the most part upon the size
and surface characteristics of the filler particles.
Preferably the filler should be such that the de-
sired high softening point and high viscosity is
- attained when using less than about 50% of
filler in the bituminous coating composition as a
whole, . :
Excessive amounts of filler tend to make the
- coating material excessively brittle and low in
. pliability. In order to preserve desirable pliabil-
ity for roll roofing and the like, the per cent.
elongation at 77° F. of the bituminous material
. should be at least about 35 and preferably should
be at least about 45. The work capacitance of
the bituminous material at 77° P, should be at
least about 2000 gm.-cm. per cu. em, and pref-
erably should be at least about 2500 gm.-cm. per
cu. cm,
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For roofing using a porous sheet material such -

as felt impregnated with a bituminous saturant

. and containing about 5% to 10% voids therein

as determined by the vacuum amyl alcohol or
water absorption test, it is desirable that the

(]

plied over a non-porous base material such as
metal or felt that has been filled and sealed in a
substantially completely devoided .condition by
the use of the method and apparatus of our Pat-
ents Nos. 2,105,531.and 2,159,587 the coating may
be quite- thin, e. g., about 10 pounds per 100

~square feet. At the other extreme the blister

barrier coating can be applied so as to be very
thick and can be applied in one or more layers.

From the standpoint of fire resistance there
should be present in the roofing sufficient min-
eral filler having the surface characteristics above
referred to not only to provide'a residual skeletal
mat which remains in place when the roofing is
exposed to flame temperatures, but also to pro-
vide a residual skeletal mat that has definite
heat insulating capacity. Thus in the foregoing
example comprising three  thicknesses of pre-
formed shingle material each thickness of the
preformed material carried about 50 pounds per

-100 square feet of coating material containing

at least about 40% of asbestos dust. The coat-
ing for each thickness therefore contained about
20 pounds per 100 square ft. of asbestos dust and

the roof covering as a whole contained at least -

about 60 pounds per 100 sq. ft. of roof deck cov-
ered. Moce generally, for fire resistance the
coating material should contain at least 30% by
weight and preferably at least about 35% by
weight of finely-divided heat resistant material
having the surface characteristics above men-
tioned. For high resistance to fiame spread at
least about 556% by weight of finely-divided heat
resistant material shouid be included in the spe-
cial coating and preferably at least about 40%
by weight of finely-divided heat resistant mate-
rial should be incorporated. .

It is usually preferable that the coating ma-
terial contain & major proportion of bitumen
although the bitumen content may be reduced
to about 456% by weight. Conversely, the total
amount of filler should not exceed about 55%
by weight of the coating composition and pref-
erably is less than 50% by weight. Those com-

- positions which contain about 40% to about 50%

by weight of mineral filler are especially fire re-
sistant when the filler has the surface charac-
teristics described herein. Such roofings are
especially resistant to bleeding of bitumen from
the finely-divided heat resistant material when
the coating material is exposed to flame tem-
peratures. Bitumen that bleeds to the surface
burns more freely than when mixed with finely-
divided heat resistant filler and tends to promote
spread of flame. While a small amount of
bleeding is not especially harmful, highest re-
sistance to flame spread tests are obtained when
the coating material is substantially non-bleed-
ing at flame temperatures. Usually for high fire
resistance combined with high blister resistance
the coating material is applied to the weather
exposed side of the base sheet so that it will
weigh about 20 to 70 pounds per 100 sq. ft., al-
though about 30 to 60 pounds per 100 sq; ft. is
usually preferable. ce

In the coating as applied there should, in order
to afford a heat insulating mat, be present
finely-divided heat resistant material weighing
at least about 6 lbs. per 100 sq. ft. and preferably
at least about 9 pounds per 100 sq. ft. In the
coinplete roof deck covering as applied compris-
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" roofing as a whole.

ing one or more layers of the special coating for
high fire resistance, the roofing should prefer-
ably contain at least about 27 pounds per 100
sq. ft. of finely-divided heat resistant material,
and at least 15 pounds per 100 sq. ft. of finely-
divided heat resistant material is desirable. As
aforesaid, the special coating material is prefer-
ably disposed in & plurality of layers separated
by felt or other sheet material, each layer how-
ever, containing sufficient of the finely-divided

‘heat resistant material to provide a coherent mat

of substantial thickness when the coating mate-
rial is subjected to flame temperatures.

10

The disposition of the special coating mate- -

rial on the roof covering as -a whole may be
varied. Thus the special coating may be ap-
plied to one side only instead of to both sides of
a base sheet. Roof covering material may be
disposed in three layers of preformed material
as in Figs. 4 to 7, or in two layers as in Figs. 8
and 9, or in a single thickness. The thickness
of the coating material in different layers may
be varied. For example, one thick layer of spe-
cial coating may replace two or more thinner
layers in a roof deck covering with attainment
of comparable results although disposition of the
special coating material in a plurality of strata
is regarded as preferable from the standpoint
of effectiveness in fire resistance inasmuch as the
outer strata can then take the brunt of the heat
of the flame and the inner strata will protect
the roof deck from the highly heated outer strata.
Moreover, two like or unlike layers of the special
coating material may be contiguous or separated
by materials other than sheet materials, e. g.,
by a layer of mineral granules or the like. Two
relatively thin layers of special but unlike coat-
ing composition that are contiguous or substan-
tially contiguous may be used to provide what is
in effect a single layer of desired thickness and
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roofing it is not absolutely essential that the ma-
terial of the coating in itself be resistant for 2 .
hours or more to water at 185° F. inasmuch as

‘the special coating is sealed from contact with

moisture by the overlying coating so that mois-
ture does not have access to the coating or layer
of special composition; and in such case some-
what greater latitude in selection of flller mate-
rials from the point of view of preferential afinity
for bitumen and water absorption is permitted.
When a coating or layer of special coating com-
position is protected by water impervious or sub-
stantially water impervious material overlying the
weather exposed surface thereof, the non-water
absorptiveness of the special coating or layer as
protected by the impervious or substantially im-
pervious material can be tested by applying the
special high viscosity coating composition of the
thickness in question to a metal panel, e. g. alu-
minum, and covering it with the water impervious
or substantially water impervious material, and
if ‘the layer of special high viscosity coating as
thus prdtected does not develop substantial blis-
ters for a period of about 2 hours and preferably
for a period of at least about 10 hours, the body
portion of the special high viscosity coating is to

‘be regarded as sealed against penetration by

water at 185° F. for such periods. When the
body portion of the coating or layer of special
high viscosity coating material is thus sealed
against penetration by water at 185° F. the roof-
ing will be found to be highly resistant to blister-
ing under conditions of weather exposure at nor-
mal summer sun roof surface temperatures. The
use of a coating composition which in itself is
inherently non-water absorptive and resistant to
water at 185° . for such periods is of course pref-

- erable, and the body portion of any such coating

40

is to be regarded as the equivalent of a single -
layer. By varying the number, thickness and -

composition of the layers of special coating com-
position varying degrees of fire resistance and
also blister resistance can be attained in the
It is preferable, however, to
construct roof covering so that they will pass
the Underwriters’ Laboratories fire retardant
tests. For maximum fire resistance and maxi-
mum blister resistance it is preferable that sub-
stantially all of the bituminous coating material
jn prepared roofing materials or in roof cover-
ings as a layer of substantial thickness covering

_ the sheet material be the special coating mate-

rial herein described. From the point of view of
blister resistance the weather exposed coating
layer plays the most important role, although,
especially in built-up roofings where gases and
vapors may be entrapped between layers of sheet
material, blistering is likely to occur and can be
minimized by the employment of special high

viscosity bituminous waterproofing material ac-’

cording to this invention.

‘When a plurality of coatings is applied in the
manufacture of roofings according to this inven-
tion the special coating may be combined with
other coatings either overlying or underlying the
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special coating. For example, a sealing coating -

of bitumen having a softening point of about 240°
to 300° F. may be interposed between the special
coating and a suitable base sheet or may overlie
the special coating.. If an overlying coating is
substantially water impervious and adapted to
sea] the special coating from moisture penetra-
=jon from the weather exposed surface of the
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or layer likewise is regarded as 'sealed against
moisture penetration by water at 185° F.

Other arrangements comprising a plurality of
coatings or layers are also possible in the practice
of this invention. ‘

The base material on which the special coat-
ing is used is optional, although for economy of
manufacture bituminized felt is desirable. The
felt generally weighs about 3 to 15 pounds per
100 sq. ft. - In fact it is one of the advantages of
the present invention that asphalt roofing com-
prising ordinary bituminized roofing felt as a base
which is at best somewhat water absorptive be-
cause of the occurrence therein of vegetanle fibers
can be made very highly resistant to. blistering
and also in preferred embodiments very fire re-
gistant. Any suitable fiber such ag cotton, jute,
cellulose, wool, wood and the like may be used.
If the felt is composed wholly or partially of min-
eral fiber further increased fire resistance can
be afforded. ‘In addition to felt other sheet or
web materials, fibrous or non-fibrous and foram-
jnous or non-foraminous, such as fibrous sheets
woven or otherwise, paper or the like may be used.
Moreover, metal protected from the weather by
the high viscosity bituminous coating may be used
as a roofing according to. this invention. When
it is said that the base sheet material is coated
or adherently coated with a coating or layer of
special bituminous coating composition, the coat-
ing or layer may or may not be directly in contact
with the base sheet. ‘ '

While the high viscosity bituminous material

is ordinarily applied as a superficial coating more

tf)

or less impregnation in the base material may
sometimes occur especially when the bituminous
maderial contains a very finely-divided filler such
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as gas carbon black which can readily penetrate
the base material or when no filler. whatever is
employed. . For this reason the blister barrier
material may occur either as a coating layer or as

elongation at 77°

’

19
having a work capacitance at 77° F. of at least

2,000 gm. cm. per cu. cm., and said thermoplas-
tic bituminous material when heat-plasticized

-being spreadable to form a layer of uniform con-

an impregnating layer in roofings embodylng this 5 sistency and uniform thickness and said bitumi- v
invention. When the base sheet is coarsely inter- nous waterproofing < layer - being uniformily
stitious the special coating composition, even . throughout resistant for at least about two hours
when containing a fibrous filler, will tend to enter to water at 185° F :
substantially mto the body portion of the base 2. A roofing according to claim 1 wherem sald
sheet. .10 Dblister barrier waterproofing layer of thermoplas-
The special coating material may be used with = tic bituminous material is applied to the weather
or without a surface application such as slate side of a fibrous web base sheet containing less
granules although ordinarily this or some other than 29% of voids.
material, preferably mineral, is caused {o adhere 3. As an article of manufacture, bituminized
to the surface, e. 2., mica flakes, pulverized tale, 15 roofing comprising a bitumen impregnated fibrous
ete. It is an advantage of the present invention web having overlying one side thereof a blister
that any granular material that is caused to ad- barrier waterproofing layer of thermoplastic bi-
here to or be embedded in the special coating tuminous material which layer is of substantially
is highly resistant to removal by impact or abra-  uniform composition throughout and of uniform
sive influences both at summer sun temperatures 20 thickness that corresponds to not less than 10
and at lower temperatures. pounds per 100 square feet, the thermoplastic
The back or non-weather exposed side of the bituminous material of said layer containing at '
roofing, when the roofing comprises a bituminized least about 456% by weight of asphaltic bitumen,
. fibrous base sheet, is usually covered with some and said thermoplastic bituminous material hayv-
finely-divided material such as mica flakes. If o5 ing g softening point above 300° F. but not sub-
desired cork granules may be partially embedded ~ gsiantially above about 350° F., having a viscosity
in a bituminous coating, which may or may not - gt 170°. F. in excess of 20107 poises, having
be mineral filled, cn the back of the roofing. The & tensile strength at 170° F. of at least 150 gms.
cork granules serve to Increase somewnat the " per sq. cm., having a percent elongation at 77°
thermal insulating effect of the roofing and as- sg F, above about 45, and having a work capacitance
sist in protecting an-underlying combustible roof at 77° F. of at least about 2,000 gm. cm. per cu.
deck when the roofing is subjected to flame 85  ¢m. and said thermoplastic bituminous material.
by & burning brand in contact with the weather  when heat-plasticized being spreadable to form
surface of the roofing. a layer of uniform consistency and uniform thick-
From the foregoing it is. apparent that accord- 35 ness, and said bituminous waterproofing layer be-
ing to the present invention a roofing is afforded ing uniformly throughout resistant for at least
‘which greatly improves upon bituminous roofings 10 hours to water at 185° F
heretofore made. The various improvements 4. A roofing comprising a blister barrier water-
- above described are preferably all availed of in proofing layer of bituminous coating composition
the practice of this invention although part only 40. which is carried by sheet-like base material and
of the improvements may be utilized and still  which contains at least about 45% to about 70%
attain some of the advantages of this invention. by weight of bitumen having a softening point
As mentioned above a most important attribute  ahove about 200° F. and not above approximately
of the new roofing is its very high resistance to 240° F. together with about 30% to about 55%
blistering which sets it apart from any roofing 45 by weight of water-insoluble finely-divided solid
known to us that has been made heretofore. That = pon-porous mineral, filler, at least 30% by weight
roofings which are blister resistant can be.made of sald coating composition consisting of said
which are likewise highly fire resistant is also &  water-insoluble finely-divided solid non-porous
most important feature of this invention. mineral filler which has a Dpreferential affinity
‘While this invention has been described in con- 59 for said bitumen as against water at 185° F., said
nection with certain specific embodiments-there- . ayer of said coating composition being of a tmck-
of it is to be understood that this has been done ness not less than that corresponding to about
for illustrative purposes only and that the prac- 10 pounds per 100 square feet throughout the
tice of this invention may be. varied within the extent of said layer where said layer is designed
scope of the language of the following claims 55 to provide blister resistance, said coating com-
considered in the light of the foregoing descrip- position having a softening point above 300° F
tion of our invention, . having a viscosity at 170° P, of at least a;bout
We claim: - .4X107 poises, having a per cent. elongation at
1, A rooﬁng comprising a blister barrier water- 77° F. of at least 45, having a tensile strength
proofing layer of thermoplastic bituminous mate- ¢g at 170° F. of at least 150 gms. per sq. cm., and
rial which is carried by sheet-like base material having a work capacitance at 77° F. of at least
and which is of substantially uniform composi- about 2,000 gm. cm. per cu. cm., and said coat-
tion throughout and is of a thickness not less ing composition when heat-plastlclzed being
than that corresponding to about 10 pounds per spreadable to form a layer of umform consistency
100 square feet of the roofing throughout the ex- ¢5 and uniform thickness.
tent of said layer where said layer is designed to 5. A roofing according to claim 4 wherein said
provide blister resistance, the thermoplastic bi- sheet-like base material is a fibrous web sub-
tuminous material of said layer containing at  stantially completely filled with a bituminous sat-
least about 45% by weight of bitumen, and said urant and sealed on the opposite surfaces there-
thermoplastic bituminous material having a sof- 70 of in a substantially devoided condition with seal-
tening point above 300° F. having a viscosity ing layers of bituminous coating material in-
of at least about 4x107 poises at 170° F., having tegrally bonded with the saturant and with the
a tensile strength of at least about 150 grams per fibers of the web adjacent the surfaces, said seal-
square centimeter at 170° P., having a percent  ing layers filling the surface interstices of the
F. of at least about 35, and 75 web to substantial depth with avoidance of sub-
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stantial porosity and wherein said fibrous web
has on the weather side thereof said blister bar-
rier waterproofing layer of thermoplastic bi-
tuminous composition.

6. A roofing comprising a blister barrier wa-
terproofing layer of thermoplastic bituminous
coating ‘composition which is carried by sheet-
like base material, said thermoplastic bitumi-
nous composition containing at least about 45%
by weight of bitumen having a softening point
between about 200° F. and about 275° F. and
uniformly distributed therein water-insoluble
finely-divided solid mineral filler material hav-
ing preferential affinity for said bitumen as
against water at 185° F., said bitumen with said

2,326,724
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15

filler material having a preferential affinity for

said bitumen as against water at 185° F. dis-
tributed therein having a softening point above
300° F., said coating composition having a vis-
cosity at 170° F. greater than 4X 107 poises, hav-
ing a ténsile strength at 170° F. of at least 150
gms. per sq. cm., having a per cent. elongation at
77° B, of at least 35, and having & work capzic\i-
tance at 77° P. of at least 2000 gm. cm. per cu.
cm., and said coating composition when heat-
plasticised being spreadable to form a layer of
uniform consistency and uniform tmckpess,.and
said layer of said coating composition being of a
thickness throughout not less than that corre-

sponding to about 10 pounds per 100 square feet 30

throughout the extent of said layer where said
layer is designed to provide blister resistance. -

7. A roof covering comprising at least one wa-
ter-proofing blister barrier layer of highly fire-
resistant thermoplastic bituminous coating ma-
terial, and sheet material which carries said

blister barrier waterproofing layer as a coating,

said thermoplastic bituminous coating material
containing about 45% to about 70% by weight of
bitumen having a softening point between about
200° F. and about 300° F. and dispersed in and
mixed with said bitumen about 30% to about
559% by weight of finely-divided water-insoluble
solid heat resistant mineral filler, at least 30%
by weight of said coating material consisting of
said finely-divided water-insoluble solid heat re-
sistant mineral filler which passes a 14 mesh test-
ing sieve and over 50% by weight of which is re-
tained on a 200-mesh testing sieve, which has a
preferential affinity for said bitumen as against
water at 185° P.; which constitutes 2t least about
15 pounds per 100 square feet of said roof cov-
ering, and which has a flow resistance value of

20

sheets of sheet material and a plurality of lay-
ers of said thermo-plastic bituminous coating
material, one of said layers of coating material
covering the outermost of sald sheets of sheet
material and another layer of said thermoplastic
bituminous coating material interposed between
said sheets of sheet material, each of at least
two layers of said coating material containing at
least 6 pounds per 100 square feet of said finely-
divided water-insoluble solid heat resistant ma-
terial which passes a 14-mesh testing sieve and
over 50% by weight of which is retained on a 200- -
mesh testing sieve, which has a preferential affin-
ity for said bitumen as against water at 185° F.,
which constitutes at least 15 pounds per 100
square feet of said roof covering and which has
a flow resistance value of at least 40 minutes
when used in a bituminous composition within
the range consisting of 30% to 55% of said fill-
er and 45% to 75% of bitumen having a soften-
ing point of 200° F. to 300° F.

9. A roof covering according to claim 7, where-
in said roof covering includes a plurality of sheets
of said sheet material and a plurality of layers of
said thermoplastic bituminous coating material
and wherein said layers of sheet material and
said layers of thermoplastic bituminous coating
material are bonded together in the form of a
built-up roofing. .

10. A prepared roofing material comprising a
waterproofing blister barrier layer of highly fire-
resistant bituminous coating material and sheet
material which carries said waterproofing layer
as a coating, said coating material containing
asphaltic bitumen having a softening point be-
tween about 200° ¥. and about 240° F. of the
range 50% to 60% by weight of the coating ma-
terial and dispersed in and mixed uniformly with
said bitumen finely-divided solid water-insolu-
ble heat-resistant mineral filler, at least 40% by
weight of said coating material consisting of said
finely-divided water-insoluble solid heat-resist-
ant mineral filler which passes a 14-mesh test-
ing sieve and over 50% by weight of which is re-
tained on a 200-mesh testing sieve, which has &
preferential affinity for said bitumen as against
water at 185° F., and which has a flow resistance

"~ value of at least 40 minutes when used in a bi-

50

at least 40 minutes when used in a bituminous

composition within the range consisting of 30%
to 55% of said filler and 45% to 70% of bitumen

having a softening point of 200° . to 300° F. that

is subjected to flame temperature under the flow
resistance test as defined herein, said layer be-
ing of substantially uniform compeosition
throughout and of a thickness not less than cor-
responding to about 10 pounds per 100 square

. feet of the roofing throughout the extent of said

layer where said layer is designed to provide blis-
ter resistance, and said thermoplastic bitumi-
nous coating material having a softening point
above 300° F., having a viscosity at about 170° F.
of at least about 4Xx 107 poises, having a tensile
strength at 170° F. of at least 150 gms. per sq.
cm., having a percent elongation above about 35
at 77° ., and when heat-plasticized being spread-
able to form a layer of uniform consistency and
uniform thickness. .
8. A roof covering according to claim 7, where-
in said roof covering includes a pluralily of
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tuminous composition within the range consist-
ing of 40% to 50% of said filler and 50% to 60%
of bitumen having a softening point of 200° F. to
300° F. that is subjected to flame temperature
under the flow resistance test as defined herein,
said layer being of substantially uniform com-
position throughout and of a thickness not less
than that corresponding to about 20 pounds per
100 square feet, of the roofing throughout the ex-
tent of said layer where said layer is designed to
provide blister resistance, and said coating ma-
terial having a softening point above 300° F.,
having a viscosity at 170° F. of at least 20107
poises, having a tensile strength at 170° F. of at
least 150 gms. per sq. cm., having a work capac-
itance at 77° P. of at least 2,000 gm. cm. per cu.
cm., the filler content of said.coating material
not containing more than about 10% by weight
of particles retained on a 14-mesh testing sieve,
and said roofing material being pliable at 77° F.
11. A roof covering in the form of a built-
up roofing which comprises a plurality of sheets .
of fibrous sheet material impregnated with an
asphaltic saturant and bonded in integral rela-
tion and interposed between at least two of said
sheets, a blister barrier layer of waterproofing
bituminous material, said bituminous water-
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proofing materiai_containing at least about 45%
by weight of asphaltic bitumen, and sald bitu-
minous waterproofing material having: a vis-
cosity at 170° F. of at least 4107 poises, having
& softening point above 300° F., having & per
cent. elongation at 77° F. of at least 35, and hav-
ing -a work capacitance at 77° F. of at least 2,000
gm, cm, per cu. cm., and sald bituminous water-
proof material when heat-plasticized being
spreadable to form & layer of substantially uni-
form.consistency and uniform thickness.

12. A roof covering in the form of a built-up

' roofing according to claim 11 wherein at least

one of said layers is & blister barrier bituminous
coating maintained in bonded relation with a
sheet of sald fibrous sheet material by a bitumi-
nous adhesive consisting essentially of bitumen
having & softening point atove 300° F.

13. A roofing comprising a blister barrier wa-
terproofing layer of thermoplastic bituminous
composition that contains at least about 45% to
about 70% by weight of bitumen having a soft-
ening point between about 200° F. and about 300°
F. and substantially uniformly dispersed in and
mixed with said bitumen as a filler about 30% to
about 55% by weight of finely-divided filler ma-

terial selected from the following groups, .8 ma-.

jor proportion of said filler being selected from
the group consisting of asbestiform mineral fiber
which passes a 10 mesh testing sieve and over
50% by weight of which is retained on a 200
mesh testing sieve, asbestos-cement of similar
particle-size, hydrated Portland cement passing
a 14 mesh testing sieve, serpentine rock passing
a 14 mesh testing sieve, gas carbon black and
mixtures of the said materials in said group, and

8 minor proportion of said filler being selected.

from the group consisting of kaolin clay, calcium
silicate hydrate, fly ash, land plaster, fibrous talc
and mixtures of any of sald materials in said
last mentioned group, said waterproofing layer
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being of a thickness not less than corresponding .
to at least about 10 pounds per 100 square feet .

throughout the extent of said layer designed to
provide blister resistance and said thermoplastic
bituminous composition having a softening point
above 300° F., having a viscosity at 170° F. of at
least 4107 poises, having a percent elongation
of at least 35 at 77° ¥., and when heat-plasti-
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cized belng spreadable to form a layer of uniformn
consistency and uniform thickness.

14. A roofing comprising a blister barrier wa-
terproofing layer of thermoplastic bituminous
composition that ccutains about 45% to about
70% by weight of bitumen having a softening
point between about 200° F. and about 300° F.
and substantially uniformly dispersed in and
mixed with said bitumen as a filler about 30% to
about 55% by weight of finely-divided filler ma-
terial selected from the group consisting of as-
‘bestiform mineral fiber which passes & 10 mesh.
testing sieve and over 50% by weight of which
is retained on a 200 mesh testing sieve, asbes-
tos-cement of similar particle size, hydrated
Portland cement passing & 14-mesh testing sieve,
serpentine rock passing a 14-mesh testing sieve,
gas carbon black and mixtures of any of the said:
materials in said group with the proviso that
said thermoplastic bituminous composition shall
contain gas carbon black, said waterproofing
layer being of a thickness not less than that.cor-
responding to at least about 10 pounds per 100
square feet throughout the extent of said layer
where said layer is designed to provide blister
resistance and sald thermoplastic  bituminous

.composition having a softening point above 300°

F., having a viscosity at 170° F. of at least 4X107
poises, having a per cent. elongation of at least
35 at 77° F.,, and when heat-plasticized being
spreadable to form a layer of uniform consistency
and uniform thickness.

15. A roofing having a blister barrier water-
proofing layer of thérmoplastic bituminous com-
position carried by sheet material, said layer
containing at least about 45% by weight of bi-
tumen having a softening point between about
200° F. and about 300° F. and at least abouit 25%

by weight of gas carbon black, said composition

having a softening point above 300° F., having a
viscosity of at least 4X107 poises at 170° F'., hav-
ing a per cent. elongation at 77° F. of at least 35,
and when heat-plasticized being spreadable to
form a layer of uniform thickness and uniform
consistency, and said layer being of a thickness not
less than corresponding to about 10 pbunds per
100 square feet throughout the extent of said
layer designed to provide blister resistance.
GEORGE ARTHUR FASOLD,
HAROLD W. GREIDER.
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4 GRRTIFICATE OF CORRECTIOK. .
Patent No. 2,326,72L. ‘ " August 20,1943,

GEORGE ARTHUR FASOLD, ET AL:-

It is ’he‘feby certified that error appears in the printed specification
of the above numbered pat.edt requiring correction as follows: Page 3 , first
colvmn, Iine Sli, for "dusing® read --dusting--; page li; first column, line
59, for “vslcosity" read --viscosity--; page 5, first co].\'m',n’,' 1ine 33, for
%chrysolité" resd --chrysotile--;page 8, first ¢column, 1ine 16, for’ “skele~
ton® read --skeletal--; snd sscond column, line 55, for "bituminous® read
Z-bituminized--; page 9, first column, 1line l, for "with® read --without--;
line 30, for "build-up" read --built-up--; 1ine 40, for *rust" read --dust--3
page 15, second column, line 19, for “abestiform" read --asbeatiform--;.
page 20, first column, line 26, claim 6, for *plasticised” read --plasti- '
cized--; and that the sald Letters Patent should'beread with this correc-
tion therein that the samé mey conform to the record of the case in the
Patent Office. - : '

‘Signed and sealed this 12th day of October, A. D. 1943.

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