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14 'Claims.
1
"This invention relates ‘to roofing. It relates
particularly to roofing embodying bituminous ma-
terial as waterproofing.
Heretofore bituminous prepared roofing has

been very extensively manufactured -using as a -

base ‘5 fibrous ‘web such as roofing felt, impreg-
nating ‘the fibrous -web with a bituminous ‘mate-
rigl, -and -coating the impregnated web with a
weather-resistant bituminous -coating composi~
tion. The bituminous coating composition usu-
4lly contains a mineral filler such as slate flour
or'powdered limestone in amounts tessthan ‘about
407 ‘by ‘weight -of the bituminous coating -com-
position. Ususlly there is-applied to the bitumi-
nous ‘coating on the surface intended ‘to ‘be €x-
posed to the ‘weather a ‘suitable granular mate-
rialsuch ‘as‘slate granules or ‘more finely-divided
mineral surfacing materigl ‘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 -exposed surface -of the roofing
to-prevent-sticking -of -adjacent layers-of the roof-
ing materidl-in the package.

The term ‘“roofing” is‘used -herein in the broad

sense as referring ‘to ‘water- and -weather-resist-

ant -coverings ‘such as shingles ¢individual or
strip ‘shingles), reofing -iles, -cap shedts, base
sheets, sidings, ‘roof deck -coverings ‘made Trom
such ‘preformed ‘materials, ouilt-up roofings, and
the like.

The bituminous-roofings-of-the character afore-
waid-that have been' magnufactured and-sold here-
tofere have ‘relatively low fire resistance. The
most -widely ‘aceepted tests for determining the
fire~-resistant properties-of roofing arethose pre-
scribed by 'Underwriters’ Laboratories, Inc., -of
Chicago, Illinois. According ‘to -the tests pre-
scribed ‘by ‘Underwriters’ Laboratories, Inc., fire-
retardanit -reofings-are jplaced ‘in-three -classifica-
tions, ‘depending upon their ability to pass the
tests required for such classification; -these classi-
fications being-class “A,”class “B’ and class “C.”
The <¢lass ‘C” ratingiisthe lowest fire-retardant
rating -and ‘serves-to-distinguish roofings having
appreciable firesretardant propetties from ‘Toof-
ings having little-or no fire-retardant :properties
such. asuntreated wood:shingles which, of course,
are readily dgnited :and ‘termd *o ‘burn freely. So
far ‘as we are aware, ‘prepared ‘bituminous roof-
ings .of ithe type heretofore on the market made
on.g felt-base:of organicfiber have not been.able
to :attain, regardless :of ithe thitkness thereof or
the .numiber -of ;thicknesses, .a :rating:of ‘Under-~
writers’ Lisboratories, Inc. higherthan a-class “C”
rating. The class “A” rating is the highestrating
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awarded by Underwriters’ Laboratories, Inc., and
is reserved for such highly fire-retardant roofings
as asbestos-cement shingles of the double .cover-
age type. Class “B” is an intermediate rating
and is, Tor example, awarded to roofings such as
single coverage asbestos-cement shingles. A prief
Aeceription of the class “A,” class “B” and class
«0 fire-retardant tests of Underwriters’ Labora-
tories, Inc. is contained jin our pending applica-
tisns for Roofing, Ser. No. 370,636, filed Decem-
ber 18, 1940 (Patent No, 2;326,723) and ‘Ser. No.
309,024, filed. June'20, 1941 (Patent No. 2,326,724).

Tt is.a purpose of this invention to improve the
fire resistance of roofings comprising a layer of
thermoyplastic material such as bituwiinous mate-
rigl. “Thus, for example, we have found that a
reofing material which comprises an orgaxic fiber
felt ‘base and a bituminous waterproofing coat-
ing can be made according to this jnvention, at
the cost of ordinary bituminous roofing material,
that s so “highly fire-retardant that a three-
layer covering on a conibustible roof deck will
satisfactorily withstand exposure to the class “A”
fire-retardant tests prescribed by Underwriters’
Tahoratories, Tne. “We have found further that
such roofing material embodying our invention,
when applied so0 .as to provide two layers, will
satisfactorily pass the class “B” fire-retardant
tests mprescribed “by ‘Underwriters’ Laboratories,
Inc.

“The importance of fire-resistant properties for
roofing is self-evident. Certain roofings such as
asbestos-cement sHingles, tile and the like have
‘tigh fire resistance but such roofings are very
costly-as compared with asphalt-felt roofings, and
for ‘this reason -asphalt-felt roofings are very
extensively -used -on all 'Kinds of structures not-
withstanding “the 'limited ‘fire ‘protection that ‘is
afforded 'by “this ‘type of -roofing. According to
this invention, -asphalt felt-roofings can be made
without ‘substantial increase in -cost -which are
comparable -in ‘fire~-retardant properties to rela-
tively much -more ‘costly roofing constructions
such as-asbestos-cement, tile-and‘the like.

‘Substantially all -bituminous roofings comprise
a -strain-resisting base or foundation sheet-such
as roofing felt which is.coated with a hituminous
coating that provides -waberproofing and weather
resistance. This ‘invention ‘has #¢-do with the
eoating 'material ‘rather than -the -base -sheet.
Vhile ‘the ‘base -gheet might be ‘made -of -non-
combustible material, the mon-<conbustibility of
thebase:sheet does not :solve rthe problem 4f the
bituminous. coating itself tburns..or tends to fow
$0 asto-spread:theiflame, .According:to the pres-
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ent invention, the waterproofing coating is ren-

4

weight of finely-divided filler are asbestos fibers

dered highly fire-resistant so that, even when and cotton fibers that are of the size range pass-
applied to a base sheet of combustible organic ing a .742 inch testing sieve and retained on a
fibers, roofing can be made which has the high No. 6 testing sieve. The asbestos fiber referred
degree of fire resistance mentioned above. 5 to is asbestos fiber that has been prepared by
The highly fire resistant bituminous coating milling asbestos-bearing rock and separating
composition of this invention is particularly well those fibers which have been completely and
suited for the manufacture of roofings such as thoroughly opened as in the commercial produc-
bituminous shingles (individual or strip shingles), tion of asbestos fibers for textile fabrication pur-
cap sheets, base sheets and the like, and, like- 10 poses. Such fibers are derivable from asbestiform
wise can be used in the manufacture of such minerals such as chrysotile, actinolite, amosite
products as roll roofing, siding, and in the con- and crocidolite.
struction of built-up roofing and the like and In determining the screen fractions or gradings
generally wherever it is desired to provide roof- of fibrous or other mineral filler that are re-
ing comprising a highly fire-resistant bituminous 15 ferred to herein, 8 inch diameter testing sieves
layer. of the W. S. Tyler Company sieve series meet-
In our aforesaid application Ser. No. 370,636, ing American Society for Testing Materials
we have described and claimed bituminous roof- Standard E11—39 for Sieves for Testing Purposes
ing comprising a waterproofing layer of bitumi- have been used. A quantity of filler to be
nous composition which contains intimately com- 20 screened ranging from 200 to 300 grams is placed
mingled with the bitumen component of the com- in the uppermost of a series of testing sieves and
position a filler material of the range 35% to subjected to suitable agitation as in a standard
55% by weight of the bituminous composition that W. S. Tyler Company Ro-Tap sieve chaking ma-
is in the form of finely-divided solid water-insol- chine for a period of five minutes in order to
uble heat-resistant mineral material which passes o5 separate the original filler roughly into fractions
a 1¢ mesh testing sieve and over 50% by weight ~ retained on the different testing sieves. This op-
of which is retained on a 200 mesh testing sieve eration is repeated if necessary in order to obtain
and which has the special flow resistance char- about 100 to 200 grams of the desired screen
acteristics that are described, illustrated and de- fraction, which fraction is then individually re-
fined in said application. 30 screened for 15 minutes using the Ro-Tap sieve
The special fire-resistant bituminous composi- shaking machine or its equivalent in order to
tions which are described in our aforesaid appli- remove any fines contained therein. The result-
cation Ser. No. 370,636, instead of burning with ing sieve fraction is material that has passed
melting and flowing of the bitumen in the bi- the coarser screen and is retained on the finer
tuminous coating composition, are characterized g5 screen. As aforesaid, the fiber herein considered
by the fact that the filler material contained passes a testing sieve which has an opening .742
therein constitutes a skeletal mat that is flow- inch and is retained on a No. 6 testing sieve.
resistant and that when exposed to flame remains The intermediate testing sieves in this range are
in place and keeps the bitumen from bleeding 525 inch; .371 inch; No. 3 testing sieve, and
out and by the fact that the bitumen, in becom- 445 No. 4 testing sieve.
ing carbonized, forms a carbonaceous binder The highly fire resistant bituminous composi-
which binds the particles comprising the skeletal tions of this invention are formulated so that the
mat into a coherent layer that possesses very high waterproofing b.tumen in the composition is of
heat insulating properties. the range 20% to 65% by weight of the composi-
The roofings of the present invention when 45 tion and so that the filler material is of the range
exposed to fire afford the type of fire-retardant 35% to 80% by weight of the composition.
protection that is afforded by the special fire- Within this range a wide variety of diluent filler
resistant bituminous compositions that are de- materials may be employed in combination with
scribed in our aforesaid application Ser. No. the special fiber above defined. Such diluent
370,636, but afford this extremely high fire re- 50 filler may be mineral filler or organic filler pro-
sistance as a result of different formulation that vided the filler material is of finely-divided solid
will be described in detail hereinbelow. water-insoluble particulate form and the filer is
The invention herein set forth is based upon composed of material that has a softening point
our discovery that certain fibers, namely asbestos above about 500° . According to this inventisn
fibers and cotton fibers of the screen grading 55 Such compositions are rendered highly fire-resist-
defined below, have the capacity when used in ant by the employment of the asbestos fibers or
minute quantities relative to the other ingredi- cotton fibers passing a .742 inch sieve and re-
ents of the bituminous composition, of greatly tained on a No. 6 sieve in an amount that does
increasing the fire resistance of the bituminous not exceed about 5% by weight of the composi-
waterproofing coating layer or layers of bitumi- 60 tion and that may be as low as 0.1% or less by
nous roofings, provided the bituminous composi- weight of the composition. While fibers of the
tion of such layer or layers contains sufficient character above mentioned are relatively hich in
additional filler material so that the total weight brice as compared with the other ingredients of
of the finely-divided solid water-insoluble filler bituminous roofings, the fact that they are suit-
material constitutes at least 35% by weight of the 85 able when employed in relatively small amsunts
bituminous composition. The quantity of such makes the employment of such m:neral fibers
special fiber may be very small, e. g. 0.1% by commercially feasible. Thus, for example, one
weight of the bituminous composition and even can, according to this invention, modify a four
less and unless combined with other filler as ton baich of bituminous coating material which
aforesaid does not by itself have the capacity to 70 has low fire resistance so that the bituminous
appreciably affect the fire resistance of a bitumen composition will afford roofing having very high
with which it is mixed. fire resistance merely by incorporating in the
The fiber that we have found to have such batch of bituminous coating composition only
remarkable effect upon the fire resistance of bi- about 5 to 10 pounds of the ‘special fibai above
tuminous compositions containing over 35% by 75 referred to. i
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- In order to afford a better understanding of
this invention, it will be described for purposes
of exemplification in connection with a typical
embodiment. The roofing material of this em-
bodiment is composed of a base. of strain-resist-
ing rocfing felt, a weather surface coating of
special bituminous coating composition, a surface
layer of mineral granules partially embedded in
the surface coating, a thinner layer of the special
coating composition on the back of the felt base
sheet, and finely-divided dusting material ad-
herent to the hack layer of the special bituminous
coating composition.

Tn the exemplary embodiment, the base or
foundation sheet is ordinary roofing felt made of
vegetable and animal fibers, e. g. & roofing felt
made from organic fiber stock weighing about 6
pounds per 100 square feet. The felt is. im-
pregnated with a suitable impregnating material,
e. g. a conventional bituminous roofing saturant
having a softening point of about 100° F. to about
170° F. The base sheet as thus composed has
little fire resistance and, when exposed to fire, is
consumed quite readily.

A typical example of the special coating com-
position is given below:

Per cent
45.0

Asphalt (softening point 230° F.)

Slate flour (85% passing a 200 mesh testing
sieve)

Asbestos fiber (passing a .525 inch sieve and
retained on a .371 inch testing sieve) .9

It is to be noted that the special fiber only
constitutes .9% by weight of the composition.
However, notwithstanding the presence in the
composition of 54.1% by weight of slate flour, the
coating composition without the very small
amount of special fiber tends to flow and burn
when exposed to flame temperature and is de-
void of those characteristics which we have found
to afford high fire resistance. But by the in-
corporation of the very small quantity of the
special fiber, the character of the composition
upon exposure to flame is greatly modified and
high fire resistance is afforded. This effect pro-
duced by the small amount of special fiber while
seemingly incredible, has been verified by re-
peated experimental determinations.

In preparing the special bituminous composi-
tion, the asphalt is heated to a heat liquefied con-
dition and the above described mineral filler ma-
terials are mixed therewith. Itis important that
the bitumen and finely-divided mineral filler be
thoroughly mixed and intimately commingled so
that the composition of the coating with respect
to the distribution of the filler therein is uniform
throughout. ‘The composition should be applied
to the base sheet while in a thoroughly mixed
condition so that the resulting layer is substan-
tially uniform in consistency and thickness. In
this typical embodiment herein described, the
coating is applied to the felt base sheet at the
rate of about 45 pounds per 100 square feet. Be-
fore the coating cools to atmospheric tempera-
ture, a conventional surfacing material such as:
slate granules can be applied to the surface for
weather exposure and these granules are par-
tially embedded in the layer of special bitumi-~
nous composition. The granular surfacing ma-
terial is preferably non-combustile and, while
employed, is not relied upon to impart fire re-
sistance to the roofing. On the opposite side of
the roofing material, there may be employed &
thin eoating of bituminoeus coating material, e. g
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an asphalt having a softening point of about 200°
7. to 240° F., so as to weigh about 5 pounds per
100 square feet, and finely-divided dusting ma-
terial such as talc or mica dust or similar mate~
rial may be applied and partially embedded in
the back coating. Preferably, for maximum fire
resistance, the back coating should be special
coating composition embodying our invention.

The roofing thus prepared may be packaged in
sheet form, or, alternatively may be cut into
sections suitable for individual or strip shingles.
The roofing weighs about 95 pounds per 100
square feet. Of this weight, about 30% by
weight is in the form of mineral granules adher-
ent to the weather surface and finely-divided
dusting material adherent to the other surface,
the balance of the roofing being the felt, the
bituminous impregnating material and the bi-
tuminous coating composition,

The special bituminous coating composition
may advantageously be mixed and applied in the
manner mentioned in our said application Ser.
No. 370,638 (Patent No. 2,326,723). As stated in
said application, the coating composition may, if
desired, in order to increase the resistance of the
applied coating to blistering, be applied using the
method and apparatus of our Patent No. 2,105,531
and 2,159,587, but this is not essential.

The roofing material above described can be
made up into suitable roofings and roofing struc-
tures, description of typical and exemplary roof-
ings and roofing structures being facilitated by
reference to the accompanying drawings, wherein

Fig. 1 is a plan view of a prepared roofing
embodying this invention in the form of an in-
dividual shingle of simple rectangular shape;

Fig. 2 is a plan view of prepared roofing em-
bodying eur invention in the form of an individ-
ual shingle of a preferred shape;

Fig. 3 is a plan view of prepared roofing em-
bodying our invention in the form of a shingle
strip;

Fig. 4 is a fragmentary cross sectional view on
an enlarged seale of prepared roofing embody-
ing our invention;

Fig: 5 is a sectional elevation of an inclined
shingle roof embodying our invention without
showing the component layers of individual
shingles;

Fig. 6 is an enlarged sectional elevation view
of a portion of the roof covering shown in Fig.
5, as installed;

Fig. 7 is similar to Fig. 6 except that the roofing
is illustrated as it appears after exposure to
flame temperature;

Fig. 8 is a plan view of one form of prepared
sheet roofing embodying our invention adapted
to be installed in roll form;

Fig. 9 is a sectional elevation of a portion of
an inclined roof deck with the roofing material
of Pig. 8 installed thereon, the roofing material
being shown with exaggerated thickness for
clarity;

PFig. 10 is a side elevation partly in section of
the testing device for determining the flow re-
sistance value of the filler contained in the special
bituminous composition; .

Fig. 11 is a plan view partly in section of the
fire testing device; '

70 Fig. 12 is a front elevation of the test panel

assembly used in the testing device;

Pig, 13 is a side sectional elevation of the fire
test panel assembly;

Fig. 14 is a plan view of the test panel assembly

76 with parts thereof broken away; and -
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Fig. 15 is 4 perspective view of the frame and
guard plate used in the test panel assembly.
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roofing and roofing structures shown in the
accompanying drawings, such roofing has been

The prepared roofing material may be cut found to possess extremely high resistance to fire.
into individual shingles {0 shown in Fig. 1. Thus a roofing structure such as that shown in
Preferably the roofing material is cut into in- 8 Fig. 5, namely, comprising three thicknesses of
dividual shingles 10 having the shape shown ;n the preformed roofing will witl'}stand the class
Fig. 2 or into strip shingles of the tylxl){e Shfowtr‘,lhm “A” fire retaro}:ant teIsts prestcglbed ?X II’IInder-
Fig. 3. Of course, shingles or the like of other writers’ Laboratories, Inc., in their published in-
shapes may be used in the practice of this inven- structions. As stated in our aforesaid applica-
tion. 1In cross section the prepared roofing mate- 10 tion Ser. No. 370,636, we do not know of any pre-
rial appears as in Fig. 4 and comprises a base pared bituminous roofing commercially made on
or foundation sheet i3 of bitumen impregnated a felt base of organic fibers which, irrespective
roofing felt. Overlying this roofing felt is a of the weight of the roofing material or the num-
coating 4 of special coating composition having ber of layers or plies that are applied to the roof
adherent to the surface thereof and partially 15 deck, will successfully pass the class “A” fire re-
embedded therein the slate granules {2. Ad- tardant tests, or will even pass the class “B” fire
herent to the back of the roofing material is a retardant tests of Underwriters’ Laboratories, Inc.
layer 15 of the special bituminous coating ma- When ordinary bituminous prepared roofing,
terial in which is embedded finely-divided dust- e. g. asphalt shingles applied so as to. provide
ing material 48. Ordinarily songe bituminous g¢ triple layer covgrage of 1’)che de(ék,tis subjected lto
coating material and dusting material are em- the class “A” burning brand test, for example,
ployed on the back of the roofing material, but the coating material when exposed to the brand
these materials are not essential and are some- melts and as a mass starts running down the
times omitted particularly when the roofing surface of the roof. The melted asphalt also
material is to be used in built-up roofing. 25 starts to burn and the burning asphalt in ruré—

In Fig. b is shown a typical roofing structure ning down the roof spreads the fire. The coat-
in place on a roof deck comprising boards 16 ing material that runs down the roof leaves the
which serve as a support for the shingles, e. g. bituminous corganic felt base exposed which, be-
strip shingles {1 or individual shingles 18. The ing readily combustible, starts burning so that
individual shingles may be 16 inches long over- 30 the fire goes through the roofing quite readily and
all and laid with a 5 inch exﬁosurets th!fﬂ‘iﬁy ignites the combustible roof deck in a relatively
affording triple coverage over all parts o e short time.
roof deck except for a portion of the spaces be- By way of contrast our improved roofing which
tween adjacent shingles in each course. The contains the special fire-resistant bituminous
component parts of the individual shingles ap- 35 coating layer behaves very differently when sub-
pear in detail in the enlarged fragmentary view jected to fire as in the burning brand test. The
shown in Fig.6. . behavior of the roofing material as applied in

In the installation of a fire-resistant roof  tnree layers to a roof deck, e. g. as shown in Figs.
covering, the employment of strip shingles of 5 and 6, is indicated roughly in Fig. 7. During
the type shown in Fig, 3 is preferr_ed sipce the 40 exposure to the flame the special bituminous
recesses or slots 23 only e_xtencil part;agy m§° the  composition instead of flowing and running, re-
body of the shingle and since the notches 24 pro- mains in place due to the stabilizing action of
vide recesses of similar depth between abutting the filler materials contained in the bituminous
pieces of strip smngle,hther eby Ifnrgl/entmfg PeNe~ composition. As aforesaid, the fine filler such as
tration of ﬁamie 11111'toc}: € llgody 9 a de I:;)g covgl:; 45 slate flour has little or no stabilizing action, but
ing. ‘Ind1v1dua ? mng eisl brovided with a no we have found that when such filler material is
25 are preferred for similar reasons. be laid combined with the selected screen gradings of

The preformed ‘r°°ﬁ§g c%ﬁ of course s E:; q  the special fiber the composition becomes sta-
with a greater proportion thereof exposed a bilized and highly resistant to flowing and to
so that the roof covering will be composed of two 50 combustion. Moreover. durin

. e . , g the exposure to
layers instead of three. Such a roofing is illus- flame small bubbles 27 : £ d which tend
trated in Figs. 8 and 9. In Fig. 9 the roofing HoDies are Iormed wnuich ten
material is shown as installed on & roof deck with ~ [° expand the coating composition and augment

] . its effectiveness as a heat insulating layer.
the thickness of the courses exaggerated for In the roof or hol flustrat
clarity. The preformed roofing material consists 55 in Fi ?7 t}f COver I}g is a whole as 1 tus rated
of a foundation sheet I8 of bituminized roofing 8. b iupper ayer of special bituminous
material, coated over a part of its width with a composition has become expanded somewhat and
coating i9 of the special coating coposition. This  1as become somewhat irr egular, but the coherent
material may be made up in rolls about 36 inches ~ POrous mat-like mass has remained and acts as
wide for example with slightly less than half of gy 2 protective baiuel against the flame. 'The up-
the width of the asphalt saturated foundation  Permost layer !3 of felt may be carbonized and
sheet 18, e. g. 17 inches of the width, coated with ~ 0 2 considerable degree may have disappeared
the special coating {§ and covered with the min-  leaving air pockets 28 together with some resid-
eral granules 20, e. g. slate granules. This type ual carbonized material. The intermediate layer
of roofing may be laid on boards 21 of a roof deck 65 !4 of special bituminous composition is also ex-
using suitable securing means such as nails 26, ~ Panded, but remains in place as a protective heat
the slate covered portion being exposed and the Insulating layer. The intermediate layer of felt
balance underiying an adjoining sheet as shown is clzarred, but lsltbeu’;I?lI; prest%rved than the upper-
in Fig. 9. Where the preformed sheets overlap most layer of felt. e bottom layer of the spe-
they are caused to adhere to each other by a 70 gial‘bitm;llinous composition is less severely car-
bituminous adhesive material 22 which, pref- bonized than the upper layer and likewise is con-
erably, has the high fire resistance of the special siderably expanded. The bottom layer of felt
coating compositions embodying our invention. is fairly well preserved and the upderlying board

Referring to the above described special fire 1§, if charred at all, has not become ignited.
resistant bituminous compositions and fo the 75 The backing layers 15, when composed of the

Pos ]
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special hituminous composition, likewise augment
the heat insulating effect of the roof deck cover-
ing, but it is not essential that these layers 15 be
comvosed of the special bituminous composition
of this invention in order for the roof covering
to pass the class “A” five retardant test of Under-
writers’ Laboratories, Inc.. In making the class
“A” purning brand test of Underwriters’ Labora~-
tories, Inc., it usually takes the burning brand
about 30 to 45 minutes to burn out. During this
time the upper surface of the uppermost layer
{4 may become red hot, but the heat insulation
effect of the carbonized residues of the layer 14
is so great that the board 16 does not become
ignited and may not even appear scorched.

When the special bituminous composition of
this invention is exposed to flame, the effect of
the flame is confined to the area immediately
beneath and closely adjacent to the area of di-
rect exposure to flame and when the flame be-
comes extinguished all charring of the roofing
soon ceases and the roofing cools down.

A roofing such as that shown in Pigs. 8 and 9
which provides double coverage will successfully
pass the class “B” fire retardant tests of Under-
writers’ Laboratories, Inc., when the special bi-
tuminous composition is made according to this
invention.

The high fire resistance of the special bitumi-
nous coating composition is due to a combination
of factors. The effect of the relatively small
amount of special fiber in stabilizing the entire
bituminous mass when it is exposed to flame has
been mentioned above.
of the slate flour as diluent filler is essential, for
if the diluent filler were omitted the small amount
of special fiber by itself would have no apprecia~
b'e effect in stabilizing the bitumen. On the
other hand the slate flour in the amount used
has virtually no effect in stabilizing the bitumen.
However. when these filler materials are employed
in combination, the very small amount of the
special fiber coacts with the balance of filler in
the composition so that the total fiber in the com-
position becomes converted to a stable skeletal
mat within the waterproofing bitumen. The
bitumen that is present in the bituminous compo-
sition likewise cooperates with the skeletal mat
of fiber and other filler for upon exposure of the
composition to flame it tends to carbonize with-
out excessive combustion to form a cementitious
binder for the skeletal mat of filler material so
that the filler is held in place as a coherent layer
or mat that not only resists combustion but also
has extremely high heat insulating effectiveness.

As stated in our aforesaid application Ser. No.
370,636. the property of a filler or filler mixture of
imparting flow resistance to a bituminous com-
position, when the bituminous composition con-
taining it is exposed to flame temperature is a
definite property and is a property that is capa-
ble of accurate measurement. However, since
this property of filler materials and its use in
imparting fire resistance to bituminous composi-
tions were not known prior to our invention as
described in our said application Ser. No. 370,636,
we found it necessary to devise a test apparatus
and procedure whereby this property can be ac-
curately measured. The test consists in direct-
ing a flame against an inclined specimen of roof-
ing that carries a coating composition consisting
of bitumen and the filler or filler mixture under
precisely controlled conditions determined by the
construction and operation of the testing appara-
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tus. This test and test procedure are described
below, reference being made to Figs. 10 to 15 of
the accompanying drawings.

Samples of material to be tested are made by
applying bituminous coating material to an as-
phalt saturated organic fiber felt base sheet so
that the coating weighs 25 pounds +2 pounds
per 100 square feet. No granular material or the
like is applied to the surface of the coating. The
asphalt saturated felt base sheet weighs about
30 pounds per 100 square feet and is satu-
rated to the extent of about 175% by weight 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
2 fan 54 at one end and a stack 55 at the other end.
The tunnel is made-of ¥ inch thickness asbestos-
cement lumber and has two windows 58 and 57
therein which can be opened and closed by any
suitable means (not shown).

Within the tunnel are the burner and testing
deck whieh are located between two shields 58
and 58’ of the asbestos-cement lumber spaced
121, inches apart, and which are rigidly mounted
on an asbestos-cement slab 43. The inclined test
deck is indicated generally by the reference
character 59 and comprises a lower iron-frame-
like member 60 having % inch pegs 6§ projecting
from the face adjacent the upper and lower mar-
gins. Between the pegs strips 62 of combustible
material 184 x 12 x 1 inches are placed. This
combustible material is what is known as Mason-
ite 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 fiberized mass in the presence of a binder
until it has a density of about 36 pounds per
cubic foot. The four center boards are dried
at 180° P. 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 bot-

70

76

tom edge of the roofing and of the Masonite.
The assembly is held down by an iron frame 54
open at the bottom and held in place by thumb
screws §5.

After the test deck has been assembled it is
placed on the inclined support 88 which has an
opening in the back underneath the combustible
material 62 and which has: side flanges 88’ to
protect each side of the test panel. The support
66 comprises a bafile 67 to prevent the flame from
licking around behind the test deck. The sup-
port which is made of iron is mounted on the as-
bestos-cement slab 43 which measures 12 x40 x 1
inches. The parts for carrying the test deck are
also made of iron. An iron bar 68, 12 x1x 1,
inches, is placed across the top edge of the deck
to protect the combustible material at this point.

In front of the test deck is the burner 18 com-
prising an iron pipe having an inside diameter of
472 inch and an outside diameter of .675 inch,
with 17 holes 0.078 inch in diameter and % inch
apart disposed at an angle that is parallel with
the plane of the test deck. The burner has one
inlet 71 controlled by a valve 72 and another inlet
13 controlled by a valve 15.

The dimensions of different parts of the testing
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apparatus shown on the drawings as used by us
are.as follows:

Inches Inches
L 24 O e 8
b___ . 38 S, 2
b 6 Q@ EA
C o 18Y% o . 1
7 72 8 e 12
€ e 16% ¢t . 7
f o 10 U e 103
O oo 12Y - v ol __ 12
oo __ 38 W e 12
T e 64 S 1
F e 32 Y e 12
o ___ 24 Y 1
l 24 - 6
L/ 40 Al e 12
M e 27 bb . 1

In carrying out the test the apparatus is first
assembled and the burner is lighted, the valve 12
being open and adjusted until a pilot flame is
produced that is about % inch in length when the
fan is operating. 'The windows 56 and 57 are then
closed and the room in which the gpparatus is
placed is arranged so that there will be relative
constant conditions during the test. The tem-
perature and relative humidity of the room
should be avvroximately 80° F. and 40%, re-
spectively. 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 T§ is then opened until 2 flame about 8 to
9 inches long is produced having a temperature
of abhout 1325-1370° F. When the valve 75 is
opened to increase the flame a timing device is
started.

During the test the upper surface 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 com-
bustion of the felt base sheet, the flowing of coat-
ing 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 concludad.
If the Masonite merely carbonizes without break-
ing into flame the end point has not yet been
reached. :

During the progress of the above described test
the heat of the flame tends to soften the bitumen
in the bituminous composition and, in the case of
ordinary bituminous coating composition, the
composition melts and to large extent flows off
leaving the felt exposed so that it catches fire and
burns through with the result that the Masonite
boards soon become ignited. . When, however, the
bitumino's composition of this invention is em-~
ployed. the mineral filler forms a stable skeletal
mat within the bitumen and the bitumen tends
to remain in place, and the residual materisl to
the extent that it does remain in place protects
the felt and retards the ignition of the Masonite
boards. The time in minutes required to ignite
the Masonite boards is the “flow resistance value”
of the filler or filler mixture being tested, and in
our aforesaid application Ser. No. 370.636 we
stated that the filler material to be suitable should
have a flow resistance value of at least 40 minutes
when subjected to the above described test. This
is to be contrasted with 18 minutes for the felt
without any coating at all applied thereto and
with 13 minutes for the felt coating with the
asphalt unmixed with any filler, and with a period
of 17 minutes for the asphalt containing 35%
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of slate flour and no other filler. When a filler
material, or a particular grade of filler materia] is
stated herein and in the claims to have a “flow
resistance value” of 40 minutes or greater than,
or less than, 40 minutes, the “flow resistance

" value” as measured by the above described testing

10.

16

20

- be.

25

30

apparatus and procedure is intended.

In our aforesaid application Ser. No. 370,636 the
flow resistance test is described as carried out
with the filler consituting 35% by weight of the
bituminous composition, the balance of the bitu-
minous composition consisting of roofing asphalt
having a softening point of about 230° F. How-
ever, for the purpose of defining the fire resistant
roofings of the present invention, the flow re-
sistance value, unless otherwise specified is the
flow resistance value of the filler mixture in
whatever amount it is used in the bituminous
composition and as incorporated with whatever
the bitumen component of the composition may
Referring to the above mentioned example
of the practice of this invention, if slate flour is
substituted for the .5% of special asbestos fiber,
so that the composition consists of 55% by weight
of slate flour and 45% by weight of asphalt having
a softening point of 230% F., the flow resistance
value of the slate flour is only about 32 minutes
and the roofing is incapable of attaining any
rating according to the fire retardant tests of
Underwriters’ Laboratories, Inc., higher than a

" class “C” rating, which is the rating that is as-

35

40

45

signed to ordinary commercial bituminous roof-
ings. However, when the .9% of special fiber is
incorporated in the bituminous composition the
flow resistance value is raised to 58 minutes, and
the roofings carrying such coating will meet the
requirements of the higher ratings under the
tests prescribed by Underwriters’ Lahoratories,
Inc., as has been mentioned hereinabove.

Within the range passing a .742 inch testing
sieve and retained on a No. 6 testing sieve, the
different intermediate screen gradings differ
somewhat from each other in their effectiveness.
This may be illustrated in the following table
which shows the effectiveness of the different

- screen gradings of chrysotile asbestos fiber in

50

56

_a flow resistance value of about 40 minutes.

composition consisting of asphalt having a soft-
ening point of 230° F,, slate flour, 85% of which
passes a 200 mesh testing sieve, and the screen

_Iractions of the special chrysotile asbestos fiber,

for bituminous compositions containing 35% by
weight of total filler and 55% by weight of total
filler. The table indicates the percent by weight
of the different screen gradings required to afford
The

““sereen grading passing a .742 inch testing sieve

60

85

70

and retained on a .525 inch testing sieve is indi-
cated as (—.742 inch-.525 inch). The screen
grading passing a No, 3 testing sieve and retained

. on a No. 4 testing sieve is indicated as (—344).

Other gradings are indicated similarly.

Total Filler

Sereen Grading
55% by weight | 359 by weight
of composition | of composition
(~.742 inch-.525 inch) . _____.__. .05 .3
(—.525 inch+.371 ineh)._ . .1 .8
(—.371 inch+8) . ee ... - .2 LO
(=344 e . 25 1.2
(—44-6) . 3 1.5

The foregoing is iliustrative of the varying ef-
fectiveness of the different screen gradings of the
special asbestos fiber when a typical thoroughly-
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opened: grade .of .chrysotile asbestos fiber:is used.

14
quantity: of- therspecial: fiber-which: is-employed
in..the: practice: of - thetinvention:can~be:-reduced

The -other fiber that-is mentioned hereinabove
is-cotton fiber of the-screen gradings above men- still further to: extremiely: minute quantitiés-as
tioned. The different screen:gradings of cotton compared with:the-bifuminous composition as-a
fiber: are slightly: less-effective. than the corre- § whole iy comiparison: with the -amount - required
sponding screen gradings .of asbestos-fiber. One to. achieve-a-flow - resistance-value:of 40 minutes
can of course utilize.a raixture.of the:asbestos when a filler-such :as slate flour is employed that
fiber and cotton fiber of the screen: gradings by.itself haglittle effectiveness.
mentioned. » In addition to mineral fillers, organic filler ma-

While the: special: asbestos and. cotton- fibers 10 terialanay-beemployed although it is-usually ad-
have the remarkable stabilizing: action that-has vantageous- to - employ a- heat-resistant mineral
been pointed out above, it is important that these filler- in- an’ amount: such- that the ratio of the
fibers be employed in the very- small-quantities percent by-weight:ofheat-resistant miineral filler
that have been mentioned. If attempt-is made in the bitunmiinous.compesition to the percent: by
to incorporate in:the fire resistant bituminous 15 weight: of . waterproofing :bitumen in:the bitumi-
composition more than about:5% by weight. of nous.comiposition is-at least 1 to'3 and even more
the composition of these special fibers, the fibers desirably atleast'1 1o 2. By “heat resistant” any
tend to form into clots:or clumps that are un- material - that- retaing-strugtural- integrity -when
desirable.. These clots or clumps during appl- a:coating.composition containing it:is exposed to
cation of the coating tend to be dragged along g9 flame temperatureis: intended and any material
leaving areas or zones that are virtually unpro- sueh as chrysctile:asbhestos, kaolin clay:or the like
tected both from the point of view of resistance that.contains-water-of constitution liberatakile at
to weather and from the point of view of re- or-below flame temperaturesis regarded -as heat
sistance to fire. Moreover, the presence of more resistant..
than & small amount of special fiber tends to im- g5  Anrong: the: organic.. fillérs - are fibrous- fillers

pair the adhesion of the coating to the underly-
ing felt when the coating is subjected to the heat
of a flame. However, when these special fibers
are-employed - in the very small quantities above
mentioned raneging from an amount that is
merely a fractional percent of the composition up
to -about 5% by weight of the composition, the
special fibers can be successfully incorporated in
a bituminous composition that when heat plas-

ticized is spreadable to form a layer of uniform s:

consistency and uniform thickness, and that has
very high fire resistance. In this connection any
slishtly pebbled appearance of the surface of the
coating. is not detrimental provided the bitumi-

which may-be aninial, vegetable or:synthetic, e g.
fibrous fillers:such . as-grades of cotton -fiber that
are- shorter” than:the - special grades- of: cotton
above mentioned, wool; sawdust; defibrated wood,

y paper-fibers. (sulphite-or-kraft), regenerated cel-

lulese. (rayon);.cellulose: acetater and the: like,
Suech-fibers-in .themselves ‘have-a stabilizing ac-
tion on-the:bitumen-of: a bituminous: composi-
tion, but.the employment - -of the:special fibers:of
this invention serves to improve upon the fire-res
sistance. of the bituminous: composition. as- a
whole, ‘
Non-fibrous-organic-filler ‘materials may like=
wise: be. employed- such as finely-divided cork,

nous coating affords a layer of substantial thick- 4y coal, coke; ground.hard rubber, ground synthetic
ness extending continuously over the.surface of resins: (such:. as- phenol-aldehyde- resins; lignin
the base sheet so as to afford a weather resistant resins-and the-like) ; pyrobitumens, and ‘the like.
coating. Morg-generally any finely-divided -water-insol-
With regard to the diluent filler material that uble-filler.or-filler: mixture may-be employed pro-
is employed in the bituminous composition there .; vided. the-filler: material .has- a softening: point
is a wide selection. There are a number of heat above-about 500° F. and :preferably above:about
resistant mineral fillers which are suitable other 700°"F. and provided the:filler or:filler  mixtures
than slate flour, e. g. limestone dust; silica flour, can beincorporated in-a: bituminous composition
clay, tale, fly ash, hydrated Portland cement, that-is-spreadable-in a-heat plasticized condition
dead-burned calcium sulphate, precipitated.cal- 30 when the diluent fillet:plus-the. special fiber that
cium silicate hydrate and the like. Most fillers is -employed ‘according: to this invention:provides
of such character-are of such state of subdivision a-total : filler: content” constituting 35%: or: more
that ahout 90% by weight thereof will pass a 100 by- weight - of: the: bituminous  composition. In
mesh testing sieve. determining- the softening point of the filler ma-
Fillers such as asbestiform mineral fiber. which 55 ferial the. standard. cube+in-air softening point
is of the type referred to.as dust.and which.is test is referred fo.-
discarded in enormous quantities .on the dumps In.formulating: the bituminous: composition . it
as a waste by-product of the milling of the.com- is.;desirable,. however; .that at . least about-half
mercial grades of asbestos fiber may be used. by: weight -of ' the- filler material ‘be sufficiently
Such ashestos dust, as well as other finely-divided 80 finely- divided .to pass-a-100-mesh testing sieve
fibrous minerals such as disintegratéd asbestos- and when the.total filler- content is of the range
cement scrap, disintegrated fiber-bearing ser- 55% to:80% by:-weight of the bituminous compo-
pentine rock, finely-divided mineral wool and sition it -is-desirable that.at least two-thirds.by
finely-divided glass fibers have been disclosed in weight of the filler-material pass a: 100 mesh test-
our application Ser. No. 370,636 as providing 65 ing siéve.. It'is also.desirable:-to-avoid.the pres-
highly fire resistant bituminous' coatings if used ence of non-fibrous filler material retained on
in the quantities and state of subdivision therein a. 14 mesh. testing siéve and any excessive amount
specified. Omne can advantagecusly, according to of fibers retained on a-14 mesh testing sieve is
the present invention, employ the special fibers undesirable due to the -fact that such filler ma-
passing a 742 inch testing sieve and retained 70 terial detracts firom the spreadability of the com-
on 3 No. 6 testing sieve in conjunction with the position. Accordingly. it ‘is usudlly desifable that
more finely-divided fibrous minerals and with or the amount’of filler material retained on a 14
without non-fibrous mineral fillers for by 'so do- miesh : tésting~siéve: be less than about”10% by
ing the fire resistance of “the bituminous com- weight ‘of the total filler niaterial in the bitlimi-
position is increased, but it is apparent that the 78 nous composition:
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With regard to the waterproofing bitumen that
is employed in the fire resistant bituminous com-
position, it is usually preferable in the manufac-
ture of shingles or the like to employ an asphalt
having a softening point of about 200° F. to 250°
F,, although a somewhat broader range is per-
missible, namely, asphalts having a softening
point of about 160° F, to about 275° F.. For more
flexible products such as roll roofing, an asphalt
having a softening point of below 160° F. may be
used, and roofings of satisfactory fire resistance
can be produced utilizing asphalt having a soften-
ing point above 80° F', although it is usually pref-
erable, even in the case of roll roofings and the
like, to utilize an asphalt having a softening point
above 120° F. The softening point of the water-
proofing bitumen is determined by the standard
ball and ring test. In addition to asphalts de-
rived from Mid-Continent crudes, other asphalts
are suitable such as asphalts derived from Mexi-
can, Venezuelan and Colombian crudes. Other
bitumens such as pitches, coal tar and the like
may be used in the practice of this invention.
Moreover, any modifier, e. g. of a resinous or oily
character, that may be mixed and blended with
the bitumen is to be regarded as part of the
bitumen content of the composition.

When reference is made herein to “waterproof-
ing bitumen” this term is used in reference to
asphalt, tar, pitch and the like having a softening
point of the range 80° F. to 275° F. and un-
mixed with filler. If any bituminous material
comprising bitumen having a softening point
above 500° F. such as pyrobitumens, e. g. gra-
hamite, wurtzilite and the like, is employed or if
a very highly oxidized asphalt is employed in a
powdered state, such bituminous material is re-
garded as part of the filler and not part of the
waterproofing bitumen, When reference is made
herein to a bituminous maiterial, or a bituminous
coating or a bituminous layer, reference is made
to a material, composition, coating or layer com-
prising bitumen either with or without filler.

In the foregoing example of the practice of
this invention the special bituminous coating
composition was applied in layer form at the
rate of 45 pounds per 100 square feet of the
roofing. It is usually desirable to apply the spe-
cial bituminous coating material to the weather
exposed side of the base sheet so that the layer
will weigh at least 20 pounds per 100 square feet,
the range ordinarily being from about 25 to about
60 pounds per 100 square feet, although about
30 to about 50 pounds per 100 square feet is usu-
ally preferable. In the foregoing example wherein
the special bituminous coating material contained
substantially 50 % by weight of filler and the coat~
ing was applied at the rate of 45 pounds per 100
square feet, the amount of filler in the coating
composition constituted about 22.5 pounds per
100 square feet of the roofing material. ¥or pre-
pared roofing materials if is usually desirable that
the roofing material contain in one or more layers
such as a surface layer or backing layer, sufii-
cient of the special bituminous composition so
that the roofing material will contain at least
7 and preferably about 14 pounds per 100 square
feet of the filler material. By varying the num-
ber and thickness of the layers of special bitumi-
nous coating composition of this invention, vary-
ing degrees of fire-retardant effectiveness can be
attained. The special bituminous composition
of this invention is especially effective when it
is disposed in a roofing so as to occur in a plu-
raliiy of layers separated by felt or other sheet
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maiterial, for example, as shown in Figs. 5, 6 and
9. In such plural layer construction it is desir-
able that the total filler constitute at least about
15 pounds per 100 square feet of the roof cov-
ering and preferably about 42 pounds per 100
square feet of the roof covering. It is also de-
sirable that each of at least two layers of the
special bituminous composition contain at least
7 pounds per 100 square feet and preferably at
least about 14 pounds per 100 square feet of the

roof covering of the finely-divided solid water-

insoluble filler.

While embodiments of this invention have been
shown in the form of preformed roofing materials
such as shingles and roll roofing, it is apparent
that the special bituminous composition of this
invention may be employed in the manufacture
of roof coverings installed on the job, such as
built-up roofings, certain types of which are ex-
emplified in our aforesaid application Ser. No.
370,636.

It is one of the advantaces of this invention
that the new roofing herein defined possesses high
fire resistance without sacrifice of other proper-
ties required for a roofing and without substantial
increase in cost compared with conventional roof-
ings heretofore manufactured. The new roof-
ing of this invention has very good weathering
characteristics and is rough and pliable. Thus
a typical preformed roofing material such as a
shingle can be bent 180° of arc in two scconds
around a 4 centimeter mandrel with the fire-re-
sistant special coating composition cn the outside
without cracking the coating through to the felt
base, the test being made at 77° F. It is decirable
that a rcofing having a bituminous waterproofing
coating be sufficizntly pliable to bent bent 180° of
arc in two seconds about s mandrel 10 centi-
meters in diameter at 77° F. with the coating on
the outside without cracking the coating through
to the base on which it is applied, and any such
coating or layer is referred to herein as “pliab.e”
at ordinary temperatures.

While felt sheet materi~l has bzen mentioned

5 hereinabove as the strain recisting she:t-like ele-

ment of rocfings and roof eaverines embodying
this invention, it is apparent that any other suit-~
able sheet-like base material, either fibrous or
non-fibrous, either foraminous or non.forami-
nous, and either deformed or non-deformed that
is adapted to afford the desired strengih char-
acteristics may be employed. Thus fabrics other
than felt may be employed such as woven fabrics
or fabrics of unspun bonded fibers., The base
sheet may, if desired, he saturated with z bitu-
minous or other waterproofing material or may
be dry. Sheet material such as a composition
board or insulation material may he employed.
Plain or corrugated or indented sheet metal may
be employed as the base shoet. Crdinary roofing
felt made of organic fibers is, however, the most
inexpensive sheet material, and, notwithstanding
the combustibility of such sheet material, roof-
ings comprising it can, according to this inven-
tion, be made highly fire resistant. If desired,
non-combustible fibers can be incorporated in the
felt or other fibrous base sheet toc augment the
fire resistance of the roofing.

It is apparent that one can by the employment
of this invention provide highly fire resistant bi-
tuminous compositions that have o flow resistancs
value of at least 40 minutes and preferably a flow
resistance value of at least 80 minutes, by the
expedient of incorporating in a bituminous com-
position containing finely~-divided solid water-
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insoluble  mineral “filler which has a softening
point above 500°F; and which is of the range35%
to80% by weight of -the composition, & small
amount . of the: special-asbestos fiber or cotton
fiber or any mixture thereof in -amounts which
are not greater than 5% by weight of the bitu-
minous: composition -and -which may be below &
tenth of .one percent by -weight of the bitumincus
composition. The amouant that is used will vary
somewhat depending upon the percent by weight
of bitumen in the composition, and the presence
or absence of .other fibrous mineral in the com-
position.

While this invention has been described in con-
nection with certain typical-examples of the prac-
tice thereof, it is to. be understood that this has
been done for purposes of exemplification. Ac-
cordingly the scope:of. this invention is to be gov-
erned by the language cf the.following claims
construed in the. light of the foregoing descrip-
tion. of cur invention.

We claim:

1.. A roofing having high resistance to fire com-
prising sheet-like. base: material and a layer of
thermoplastic bituminous composition carried by
said sheet-like base material, said bituminous
composition containing waterproofing. bitumen
having a softening point above 80° F.. and not
above 275° F. and of the range 20% to 66% by
weight of said bituminous -composition, and said
bituminous composition .containing intimately
commingled and distributed uniformly through-
out finely-divided solid water-insoluble filler hav-
ing a softening point akbove .500° ¥. and of the
range 35% to 80% by weight of said bituminous
composition, said filler consisting in major pro-
portion by weight of particles passing a 100 mesh
testing sieve and comprising less than 10% by
weight of the total filler of particles retained
on a 14 mesh testing sieve, said filler comprising
fiber which is selected from the group consisting
of asbestos fiber and cottorn fiber and mixtures
of said fibers, which passes a..742 inch testing
sieve and is retained on a No. 6 testing sieve and
which is present in appreciable amounts consti-
tuting less than 5% by weight of said bituminous
composition, and said bifuminous composition
when heat plasticized being spreadable to form a
layer of uniform thickness and uniform consist-
ency and providing a pliakle weather resistant
layer of the hot-spread coating type integrally
bonded with said sheet-like base material.

2. A roofing according to claim 1 wherein said
filler passing a .742 inch testing sieve and re-
tained on a No. 6 testing sieve consists predomi-
nantly of asbestos fiber.

3. A roofing having high resistance to fire com-
prising sheet-like base material and carried by
said sheet-like base material a layer of thermo-
plastic bituminecus composition, said bituminous
composition containing  waterproofing bitumen
having a softening peoint above 80° F..and 1ot
above 275° F. and of the range 45% to 65% by
weight of said composition, said bituminous com-
position containing intimately commingled and
distributed uniformly throughout finely-divided
solid water-insoluble filler having a softening
point above 500° F. and of the range 359% 10 55%
by weight of said bituminous composition, said
filler consisting in major proportion by weight of
particles passing a 100 mesh testing sieve and
comprising less than 10% by weight of the total
filler of particles retained on a 14 mesh testing
sieve, said filler comprising fiber which is selected
from the group consisting of asbestos fiber and
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cotton fiber and mixtures of-said fibers,” which
passes a .742 inch testing sieve and is retained on
a No. 6 testing sieve and which is present in-ap-
preciable amounts constituting less' than 5% by
weight of said bituminous composition, said filler
including said fiber contained in said bituminous
composition as-applied to-said sheet-like base ma-
terial having a fiow resistance value of at least 40
minutes, and said bituminous composition when
heat plasticized being spreadable to form a layer
sf uniform thickness and uniform consistency and
providing-a pliakle weather resistant layer of the
hot-spread coating type integrally bonded with
said sheet-like base material.

4, A roofing accerding to-claim 3 wherein said
fAnsly-divided solid water-insoluble filler - com-
prises heat: resistant mineral filler the ratio -of
the percent by weight of which to the percent
by weight of waterproofing bitumen in said bitu-
minous composition is at least 1 to 3.

5. A roofing according to claim 3 wherein said
fiber consists essentially of asbestor fiber and said
finely-divided solid water-insoluble filler consists
essentially of heat resistant mineral filler.

6. A roofing having high fire resistance com-~
prising sheet-like base material and carried by
said sheet-like base material, a layer of thermo-
plastic bitwninous composition, said bituminous
composition containing waterproofing bitumen
naving a softening point above 80° F. and not
above 275° . and of the range 20% to 45% by
weight of said compaosition, said bituminous com-
position containing intimately commingled-and
distributed uniformly throughout: finely-divided
solid water-insoluble filler having a softening
point above 500° F. and of the range 55% t0 80%
by weight of said bituminous composition, at least
about two-thirds by weight of said filler passing
o 100 mesh testing sieve and less than 10% by
weight of said filler being retained on a 14-mesh
testing sieve, said filler comprising fiber which is
selected ‘from the group consisting of asbestos
fiber and cotton fiber and mixtures of said fibers,
which passes a 742 inch testing sieve and is re-
tained on a No. 6 testing sieve and which is pres-
ent in appreciable amount constituting less than
5% by weight of said- bituminous composition,
said bituminous composition when heat plasticized
being spreadable to form a layer of uniform
thickness and uniform consistency, said filler in-
ciuding said fiber contained in said bituminous
composition - as -applied’ to- said sheet-like base
material having a flow resistance value of at least
40 minutes, and said bituminous composition pro-
viding a pliable weather resistant layer of the
hot-spread coating type integrally bonded with
said sheet-like base material.

7. A highly fire resistant prepared roofing ma-
terial comprising sheet-like base material and a
layer of thermoplastic -bituminous: composition
carried by said sheet-like hase material, said bi-
turpinous composition- containing waterproofing
pitumen having a softening point above 120° F.
and not above 275° F. and of the rahge 20% to
859% by weight of said compoesition, said composi-
tion containing intimately commingled and dis-
tributed uniformly throughout fnely-divided
solid water-insoluble filler having a softening
point above 500° F. and of the range 35% to 80%
Ly weight of said bituminous composition, said
filier consisting in major proportion by weight of
particles passing a 100 mesh testing sieve and
comprising less than 10% by weight of the total
filler of particles retained on a 14 mesh testing

75 sieve, said filler comprising fiber which is se-

Published by AsbestosClaims.Law
asbestosclaims.law/library/22110/11



https://asbestosclaims.law/library/22110/11

2,490,430

19

lected from the group consisting of asbestos fiber

20

is present in an appreciable amount constituting

and cotton fiber and mixtures of said fibers, less than 5% by weight of said bituminous com-
which passes a .742 inch testing sieve and is re- position, said filler including said fiber contained
tained on a No. 6 testing sieve and which is pres- in said bituminous composition as applied to said
ent in appreciable amount constituting less than 5 sheet-like base material having a flow resistance
5% by weight of said bituminous composition, value of at least 40 minutes, said filler includ-
said filler including said fiber contained in said ing said fiber constituting at least 15 pounds per
bituminous composition as applied to said sheet- 100 square feet of said roof covering with at least
like base material having a flow resistance value 7 pounds per 100 square feet contained in each
of at least 40 minutes, said composition being 10 of at least two layers of said coating composi-
spreadable in a heat plasticized state to form a tion, and said bituminous composition when heat
layer of uniform thickness and consistency, said plasticized being spreadable to form a layer of
layer being a weather resistant layer of the hot- uniform thickness and uniform consistency and
spread coating type integrally bonded with said providing pliable weather resistant layers of the
sheet-like base material and being applied at the 15 hot-spread coating type integrally bonded with
rate of about 20 pounds to about 60 pounds per said sheet-like base material.
100 square feet of said roofing material, and said 12, A roof covering according to claim 11
roofing material being pliable at 77° F. wherein one of said layers of said bituminous
8. A highly fire resistant prepared roofing ac- composition is on the weather side of said roof
cording to claim 7 wherein said filler comprises o covering and is applied at the rate of at least 30
heat resistant mineral filler the ratio of the per- pounds per 100 square feet, and wherein said
cent by weight of which to the percent by weight  finely-divided solid water-insoluble filler consti-
of waterproofing bitumen in said bituminous tutes at least 42 pounds per 100 square feet of
composition is at least.1 to 3. said roof covering with at least about 14 pounds
9. A highly fire resistant prepared roofing ma- g5 per 100 square feet contained in each of at least
terial according to claim 7 wherein said water- two of said layers.
proofing hitumen is of the range 20% to 45% by 13. A roofing having high resistance to fire ac-
weight of said bituminous composition, said cording to claim 1 wherein said sheet-like base
finely-divided solid water-insoluble filler is of the material is in the form of fibrous sheet material.
range 55% to 80% by weight of said bituminous 39 14, A highly fire resistant prepared roofing ma-
composition and at least two-thirds by weight of terial according to claim 7 wherein said sheet-
said finely-divided solid water-insoluble filler like base material consists essentially of felted
passes a 100 mesh testing sieve, and wherein said fiber sheet material impregnated with a bitu-
filler comprises heat resistant mineral filler the minous Waterprooﬁng material and wherein sur-
ratio of the percent by weight of which to the 35 facing granules are embedded in the normally
percent by weight of waterproofing bitumen in weather exposed surface of said layer of thermo-
said bituminous composition is at least 1 to 2. plastic bituminous composition that is integrally
10. A highly fire resistant prepared roofing ma- bonded with said sheet-like base material.
terial according to claim 7 wherein said fiber HAROLD W. GREIDSER,
consists essentially of asbestos fiber. 40 GEORGE ARTHUR FASOLD.
11. A roof covering having high resistance to
fire, comprising sheet-like base material and a REFERENCES CITED
plurality of layers of thermoplastic bituminous s oy s
composition carried by said sheet-like base ma- ﬁ]rgh;f fgﬁljgwx;tgerzlf.ferences are of record in the
terial, said bituminous composition containing 45 pa :
waterproofing bitumen having a softening point UNITED STATES PATENTS
above 120° F. and not above 275° F. and of the .
range 20% to 65% by weight of said composition, Nu;x;lzoegm Stexgsgll € JuneDsa(fe1903
and said bituminous composition containing inti- 1751690  Faben ... Mar. 25, 1930
mately commingled and distributed uniformly 50 goc’s00  Graven - Jan, 24, 1933
throughout finely-divided solid water-insoluble 1949229  Yeager .. .. Feb. 97 1934
filler of the range 35% to 80% by weight of said 2.157.696  Greider .. ... May 9, 1939
bituminous composition and having a softening 2158772  Beckwith — ... May 16, 1939
point above 500° F., said filler consisting in major 2178 770 Zaisser Nov. 7. 1939
proportion by weight of particles passing a 100 55 3355396  Speen . Sept. 16, 1941
mesh testing sieve and comprising less than 10% 2.317.209  McCluer ...~ Apr. 20, 1943
by weight of the total filler of particles retained 2,326,723  Fasold et al. ... .. Aug. 10, 1943
on a 14 mesh testing sieve, said filler comprising 2.354.593  Greider et al .. July 25, 1944
fiber which is selected from the group consisting ’
of asbestos fiber and cotton fiber and mixtures of 60 OTHER REFERENCES

said fibers, which passes a .742 inch testing sieve
and is retained on a No. 6 testing sieve and which

Petroleum Zeitschriff, vol. XXIX, Nr. 45 ( 1933),
pp. 1to 12.
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