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Patented July 22, 1947 2,424,234 

UNITED STATES PATENT OFFICE 
2,424,234. 

COMPOSITIONS FOR BUILT-UP ROOFENG 

Harold W. Greider, Wyoming, and George Arthur 
Fasolid, Mount Healthy, Ohio, assignors to The 
Philip Carey Manufacturing Company, a cor 
poration of Ohio 

Application August 7, 1943, Serial No. 497,805 
(C. 106-282) 5 Claims. 

This invention relates to thermoplastic bitu 
lminous compositions of the type adapted to be 
applied in a heat plasticized condition. It relates 
particularly to thermoplastic bituminous compo 
Sitions of the kind that are applied on the job 
by manual application means in the construction 
of built-up roofing for the purpose of bonding 
sheets of felt or the like together with a bitumi 
in OuS Waterproofing. Such bituminous composi 
tions are commonly referred to as "mopping as 
phalt' since it is common practice to apply the 
a Sphalt by means of a mop or similar application 
tool after the asphalt has been brought to a heat 
liquefied condition. 

It is an object of this invention to provide a 
thermoplastic bituminous composition suitable as 
mopping asphalt for use in the construction of 
built-up roofings, which bituminous composition, 
When used in built-up roofing, will have high fire 
resistance and will be effective in preventing 
Spread of flane. 
The mopping asphalt that is generally used in 

the manufacture of built-up roofing is a roofing 
grade asphalt which has a softening point of about 
140 F. to 200° F. and which can readily be heat 
liquefied on the job and spread with a mop or sim 
ilar implement. Occasionally the mopping as 
phalt contains a mineral filler such as limestone 
dust or slate four in an amount such as 20 to 30% 
by Weight of the composition, but in common 
practice generally is used without any mineral 
filler. 

Built-up roofings, if made of a sufficient num 
ber of plies of sheet material, and particularly 
if made up using asbestos felt sheet material for 
the Several plies of the roofing, or if surfaced with 
a large amount of coarse granular slag or gravel, 
have fairly satisfactory resistance to becoming 
burned through from the outermost layers to an 
Linderlying roof deck when the roofing is ex 
posed to fame. However, built-up roofings here 
tofore made have relatively low resistance to 
Spread of fame along the surface thereof par 
ticularly under the influence of wind. This poor 
resistance to Spread of flame is due largely to 
the combustibility of the mopping asphalt. Even 
When the sheet material is composed of asbestos 
felt and even when the mopping asphalt is used 
Ohiy in layers beneath the top layer of felt, the 
l'OOiiag has p00r resistance to spread of flame 
due to the combustible mopping asphalt bleeding 
Out to the Surface and melting and flowing out 

10 

5 

20 

25 

30 

3 5 

40 

45 

50 

2 
from between the plies, thus forming areas which 
burn readily and carry the flame along the Sur 
face of the roofing. Moreover, since the mopping 
asphait becomes heat liquefied and very thin and 
non-adhesive upon exposure of the roofing to 
flame, any wind is apt to raise up the plies of 
sheet material and when this happens and the 
air is taken into the body of the roofing, the mop 
ping asphalt is burned rapidly, and the entire 
roofing burns very actively and soon ignites the 
underlying roof deck. 
According to this invention a bituminous COm 

position is provided which, while liquefiable So 
that it can be spread and applied With manually 
manipulated mopping devices, possess high fire 
resistance properties when a built-up roofing Con 
taining it is exposed to flame. 

It is a feature of the thermoplastic bituminous 
composition embodying this invention, that When 
it is applied as a mopped layer it contains a 
skeletal mat-like mass of mineral which not only 
is of low combustibility but also is effective in 
preventing flow of bitumen when the composi 
tion is exposed to flame temperature and is effec 
tive in preventing spread of flame. The result is 
that a nopped layer of the special mopping as 
phalt of this invention, when a built-up roofing 
Structure containing the layer is exposed to flame, 
for the most part remains in place, and car 
bonizes Without substantial spread of flame to 
form a coherent continuous mat-like residue 
which has high heat insulating characteristics 
and greatly reduces the degree to which an under 
lying combustible surface is subjected to the heat 
Of the fame. 
When a filler material such as slate flour Or 

limestone dust is incorporated in a mopping a S 
phalt in an amount such as 20% to 30% by weight 
cf the mopping asphalt composition, the filler 
has virtually no effect at all in increasing the 
fire resistance of the mopping asphalt. In such 
case the mopping asphalt burns and flows in 
essentially the same manner as if the asphalt 
were used straight and without any filler at all 
contained therein. By greatly increasing the 
amount of such filler in proportion to the asphalt, 
the composition can be made so as to be of reduced 
combustibility, but when such condition is 
reached the mass is so heavy even at elevated 
temperatures that the mass is wholly unsuited 
for use as a mopping asphalt. 
We have found, however, that different filler 
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materials differ in the property which We have 
termed “flow resistance coefficient.' This prop 
erty which we have termed “flow resistance co 
efficient' is a definite physical property of a filler 
material which defines the extent to which it 
modifies the behavior of a bitumen containing 
the filler incorporated therein, that has been 
liquefied by subjecting the bitumen to temper 
atures at or approaching flane temperature. 
The effect of certain substances in elevating or 
lowering the boiling point of a liquid is Well 
known, and while the flow resistance coefficient 
of a filler material in modifying heat liquefied 
bitumen is an essentially different type of phe 
nomenon, the property of a filler material in hav 
ing a high or low flow resistance coefficient is 
an equally definite physical property of a min 
eral filler which property is determinable in the 
manner that will be described more in detail 
herein below. 
We have found that by the employment of a 

mineral filler material having a high flow resist 
ance coefficient it is possible to stabilize the bitu 
men in a bituminous composition when exposed 
to flame temperature even though the composi 
tion is workable and spreadable when heated and 
applied in the ordinary way. One would expect 
that if the bituminous composition is heated to a 
temperature in the neighborhood of 400 F. as is 
commonly done in the application of mopping 
asphalt so that it can be readily applied to a roof 
covering by means of a mop, the composition 
would have little stability when heated to Con 
siderably higher temperatures such as are inci 
dent to exposure to the heat of a flame. How 
ever, we have found that this is not the case, and 
that by use of a filler having a high flow resist 
ance coefficient, the composition, while workable 
and spreadable by mopping at usual mopping 
temperatures, is of such character that if applied 
to an inclined roof deck (e. g. having a 30 de 
gree inclination to the horizontal) it tends to 
remain in place and become carbonized to form 
the coherent mat-like protective mass having the 
characteristics abovementioned. 

Even those mineral filler materials which have 
a high flow resistance coefficient have little effect 
in stabilizing a bitumen that is exposed to flame 
temperatures when used in amounts below the 
critical amount for the filler material in question. 
In other Words, upon addition of filler material 
to bitumen there is, even in the case of a filler 
that is capable of affording a high flow resistance 
coefficient, little, if any, effect in stabilizing the 
bitumen when the bitumen is heated to flame 
temperatures, up to a critical amount in the bitu 
minous composition at Which even SmaII further 
additions of the mineral filler effect very great 
increase in flow resistance and stabilization of the 
bitumen when the bitumen is exposed to flame 
temperature. There is, however, a definite limit 
as to the extent to which the flow resistance may 
be increased which limit is imposed by the plas 
ticity value of the composition at temperatures 
of about 400°F. For the purpose of more precisely 
defining this invention we have presented herein 
below means for accurately measuring this plas 
ticity value. We have found that there is a nar 
rOW range imposed on the one hand by the 
requisite flow resistance of the mineral filler and, 
On the other hand, by the plasticity value within 
which mopping asphalts may be formulated that 
can be Satisfactorily applied on the job and that, 
When applied are, free from the fire hazard of or 
dinary mopping asphalt. 
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4. 
While it is not necessary to employ asbestiform 

mineral fiber in the practice of this invention 
we have found that asbestiform mineral fiber has 
much higher flow resistance value than non 
fibrous filler materials. For this reason it is pre 
ferred in the practice of this invention to incor 
porate asbestiform mineral fiber in the mopping 
asphalt composition of this invention. The as 
bestiform mineral fiber that is employed is differ 
ent from that which has been classed as fiber 
by the Quebec Asbestos Producers ASSociation and 
which is used for spinning, insulations, papermak 
ing and the like. The asbestiform mineral fiber 
which we employ is an asbestos dust of fine par 
ticle size which asbestos dust is produced as a by 
product in the milling of the commercial grades 
of asbestos fiber and generally heretofore has been 
disposed of by placing on the dump in enormous 
quantities at asbestos mines, as a Waste product 
Without commercial value. 
While asbestiform mineral fibers are preferably 

employed in the practice of this invention there 
are limits as to the extent to which said fibers 
can be used even when the fiber is in dust form 
for excessive fiber tends to make the maSS un 
workable. Moreover, the presence of some non 
fibrous filler material or the presence of fibrous 
material of such minute size that it virtually 
loses the effects on the bitumen characteristic of 
fibrous filler, is essential in order that proper 
proportions of filler to bitumen may be main 
tained in a composition that does not exceed the 
plasticity limit at application temperatures. 
Such fine mineral fillers also tend to increase the 
impermeability and strength of the composition 
at flame temperature and thereby tend to reduce 
the escape of vapors that induce flame Spread. 
The foregoing critical limits which have been 

described in a general way will be described more 
in detail hereinbelow and in order to afford a 
better understanding of this invention we will 
describe our invention in connection with certain 
illustrative examples of the practice thereof. 
A typical example of a bituminous composition 

prepared in accordance with this invention is 
given below. In this example and elsewhere 
herein the percentages given are percentages by 
weight. In the example given below the screen 
grading of asbestos dust passing a 6 mesh testing 
sieve and retained on an 8 mesh testing sieve is 
indicated for purposes of brevity as (-6+8). 
Other screen gradings are indicated similarly. 

Per cent 
Asphalt (softening point 124 F.) ----------- 50 
Kaolin clay (mostly-200)----------------- 30 
Asbestos dust gradings: 

(-6-8) ------------------------ 01. 
(8-10) ------------------------ .04 
(-10-14) ----------------------- .1 
( 14-20) ----------------------- .75 
(-20+28) ----------------------- 0. 
(-28-35) ----------------------- 1.6 
(-35-48) ----------------------- 1.2 
(-48-65) ----------------------- 1.8 
(-65+100) ---------------------- 3.5 
(-100--150) --------------------- 2.0 
(-150+200) --------------------- 3.0 
(200) -------------------------- 5.0 

Total asbestos dust.------------------ 20 

In connection. With the following more detailed 
description of this invention, reference is made 
to the accompanying drawings showing the spe 
cial mopping asphalt as embodied in typical built 
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up roofings and showing test apparatus for ac 
curately measuring the definitive characteristics 
of the mopping asphalt, wherein 

Fig. 1 is a plan view, with portions broken away, 
of a typical built-up roofing utilizing and en 
bodying the special mopping asphalt; 

Fig. 2 is a sectional elevation of a portion of 
the built-up roofing shown in Fig. 1; 

Fig. 3 is a plan view of an alternative type of 
built-up roofing utilizing and embodying the Spe 
cial mopping asphalt; 

Fig. 4 is a sectional elevation of a portion of 
the built-up roofing shown in Fig. 3; 

Fig. 5 is a sectional elevation of a portion of a 
preformed coated sheet which may be used in 
preferred built-up roofing constructions; 

Fig. 6 is a sectional elevation of an alternative 
preformed coated sheet which may be used in 
preferred built-up constructions; 

Fig. 7 is a side elevation of plies of built-up 
roofing mounted on an inclined roof deck for the 
purpose of making fire retardant tests of the kind 
specified by Underwriters Laboratories, Inc.; 

Fig. 8 is a side elevation of a portion of a built 
up roofing utilizing the special mopping a Sphalt 
of this invention and of the type shown in FigS. 
1 and 2 and showing the appearance of the roof 
ing after exposure to fire; 

gig. 9 is a side elevation similar to Fig. 8 show 
ing the appearance after exposure to fire of a 
built-up roofing of the type shown in FigS. 3 
and 4; 

Fig. 10 is a side elevation, partly in Section, of 
a testing device for measuring the flow resistance 
coefficient of filler material contained in mopping 
asphalt; 

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

Fig. 12 is a front elevation of the test panel 
assembly; 

Fig. 13 is a side elevation partly in Section of 
the test panel assembly; 

Fig. 14 is a plan View of the test panel aSS8n 
bly with parts thereof broken away; 

Fig. 15 is a perspective view of the frame used 
in the test panel assembly; 

Fig. 16 is a longitudinal sectional detail view 
on an enlarged scale of the Orifice in the gas line 
leading to the burner of the testing device; 

Fig. 17 is a perspective view of the make up 5 
of the sample subjected to test by the testing 
device; 

Fig. 18 is an end elevation of the Wagner 
Bowen plasticimeter testing device; 

Fig. 19 is a plan view of the plasticimeter; 
Fig. 20 is a front elevation partly in section of 

the plasticimeter; 
Figs. 21A and 21B are elevations of the drag 

tool and drag tool support taken respectively 
normal to the line C-C of Fig. 19 and from the 
front in the direction of the line C-C of Fig. 19; 

Fig. 22A, Fig. 22B, and Fig. 22C are Views of 
the Smoothing blade of the plasticimeter taken 
respectively in elevation normal to the line A-A 
of Fig. 19, from the bottom, and in elevation from 
the back in the direction of the line A-A of 
Fig. 19; 

Fig. 23A, Fig. 23B, and Fig. 23C are views of 
the mixing blade of the plasticimeter taken re 
spectively in elevation normal to the line B-B 
of Fig. 19, from the botton, and in elevation from 
the back in the direction of the line B-B of 
Fig. 19. 

Referring to Figs. 1 and 2, a built-up roof cow 
ering is applied to the boards ?o of a roof deck. 
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6 
Overlying the boards O is a single thickness of 
red rosin paper or the like which is secured by 
nails (not shown). A single thickness of asphalt 
impregnated felt 2 overlies the red roSin paper 

and is also secured in place by nails (not 
shown). A layer 3 of the special mopping as 
phalt is applied hot to the felt layer 2 and an 
other layer of felt 4 is made adherent to the 
mopping asphalt layer 3. This is followed by 
another layer 5 of mopping asphalt, a layer 6 
of felt, a layer 7 of mopping asphalt, and a layer 
f8 of felt. In the embodiment shown in Figs. 1 
and 2, a layer 9 of the special mopping asphalt 
is applied to the upper side of the felt layer 8, 
and a suitable surfacing 20 such as rock gran 
ules, crushed slag or the like is partially embedded 
in the super surface of the layer 9 while this 
layer is still Warm enough to be tacky and ad 
hesive. The felt that is used may be Ordinary 
organic fiber felt weighing dry about 5 to about 
10 pounds per 00 Square feet and Saturated to 
the extent of about 140% to about 185% of the 
Weight of the fibers with a bituminous Saturant 
having, for example, a softening point of the 
order of 120° F. to 160°F. Alternatively the felt 
may be asbestOS felt Weighing dry about 8 to 
about 20 pounds per 100 square feet and satu 
rated to the extent of about 40% to about 65% of 
the Weight of the fiber with a bituminous satu 
rant of the type just mentioned. 

In the embodiment shown in FigS. 1 and 2, the 
built-up roofing is shown with the special mop 
ping asphalt layer 9 applied for weather expo 
Sure and having granules 20 embedded therein. 
This need not necessarily be the case. Thus the 
granular Surfacing may be omitted. Moreover, 
the felt layer 8 may be composed of saturated 
asbestos felt and left uncoated on the upper Sur 
face or finished with a thin coating of bituminous 
paint. If the felt used is organic fiber felt the 
coating 9 may be omitted and the weather ex 
posed surface covered With a bituminous paint. 
Alternatively the felt layer 8 may be preformed 
with the layer 9 and granules 20 in the form 
of a cap sheet, and in such case, while the layer 
9 may be formulated so as to be according to the 

Special mopping asphalt of this invention, it is 
also possible and in certain cases preferable to 
employ as the layer 9 a coating composition of 
the kind described in our application Ser. No. 
370,636 filed Dec. 18, 1940 (Patent No. 2,326,723), 
or in our application Ser. No. 399,024, filed June 
20, 1941 (Patent No. 2,326,724) which applica 
tions are directed to special fire and blister re 
sistant bituminous roofings. 

Referring to the embodiment of Figs. 3, 4 and 
5, a preferred type of built-up roofing is shown 
Wherein each of the layers of saturated felt has 
preformed therewith a layer of fire resistant bi 
tuminous composition, the plies of the built-up 
roofing being cemented together by the special 
mopping asphalt of this invention. The built-up 
roofing is laid over the boards 22 of the roof deck. 
A single layer of red roSin paper 23 or the like 
is secured to the boards 22 by nails 24 and a sin 
gle layer 25 of asphalt saturated felt of any of 
the types referred to in connection with Figs. 1 
and 2 is secured in place Over the red rosin paper 
by nails 42. This felt layer 25 has preformed 
therewith a layer 26 of fire resistant and blister 
resistant bituminous composition, which is pref 
erably of the kind described in our aforesaid Fat 
ents Nos. 2,326,723 and 2,326,724. The preformed 
coated felt is shown separately in Fig. 5. An 
other layer of saturated felt 27 with a layer 28 of 
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fire resistant bituminous composition is bonded 
to the underlying layer by the layer 29 of the 
Special mopping asphalt of this invention. A 
preformed cap sheet composed of saturated felt 
30, bituminous coating layer 3 and surfacing 
granules 32 is bonded to the underlying layer by 
the layer 33 of the Special mopping asphalt of 
this invention. The cap sheet and the underly 
ing composite sheet composed of felt 27 and coat 
ing layer 28 may be of the character above de 
scribed in connection. With the felt 25 and coat 
ing layer 26 shown in Fig. 5. A built-up con 
struction of the type shown in Figs. 3, 4 and 5 
has the advantage of minimizing the amount of 
mopping asphalt that has to be melted on the 
job and of assuring greater uniformity of distri 
bution in the layers of fire resistant bituminous 
composition interposed between the layers of felt. 
In Fig. 6 a. preformed coated felt is shown con 

sisting of a layer 34 of saturated felt with a coat 
ing 35 preformed on one side thereof and a pre 
formed coating 36 on the opposite side, the coat 
ings 35 and 36 being of fire resistant bituminous 
composition such as that described in our afore 
said Patents Nos. 2,326,723 and 2,326,724. If de 
sired, the exposed surfaces of layers 35 and 36 
may be dusted with an anti-stick material such 
as talc or mica. Using preformed coated felt 
Such as that shown in Fig. 6 disposed in a plu 
rality of adjacent plies in a built-up roofing, sat 
isfactory cementing of the plies can be achieved 
utilizing a minimum of mopping asphalt. 

In Fig. 7 built-up roofing is shown applied to 
a combustible roof deck, the built-up roofing be 
ing applied in the manner prescribed by Under 
writers Laboratories, Inc. for testing the fire re 
tardant properties of built-up roofings. No at 
tempt has been made in Fig. 7 to show the indi 
vidual layers of felt and mopping asphalt Con 
tained in the built-up roofing. The deck con 
posed of boards 37 is at an inclination of about 
23° to the horizontal and the plies 38 are se 
cured thereto in the following manner. The 
boards 37 are white pine 7/2 x 40 x % inches 
spaced 4 inch apart and secured to a suitable 
support such as a 2 x 4 inch board placed trans 
versely to boards 3 adjacent each end thereof. 
The full width plies 38 are 36 inches in width and 
are laid so that throughout the body of the deck 
there is an 8% inch exposure thereby providing 
at least four layer coverage over most of the 
deck, The first four plies are substantially flush 
With the bottom of the deck and are respective 
ly, 4,12/2, 21 and 29% inches in width. The fifth 
ply Which is 36 inches in width is set back two 
inches from the bottom of the deck and thence 
to the top of the deck an 8% inch exposure is 
provided. The respective plies are nailed at the 
back by four nails to each ply. The deck is 52 
inches long for the burning brand and for the 
flame exposure tests. It is 13 feet long for the 
flame spread test. Each ply of sheet material is 
bonded to underlying sheet material by mopping 
asphalt. 
The fire retardant tests of Underwriters' Labo 

ratories, Inc., for the class 'A' class “B,” and 
class "C' ratings are described briefly in our 
aforesaid Patents Nos. 2,326,723 and 2,326,724, 
which tests are carried out in testing built-up 
roofings installed in the manner aforesaid. Of 
these ratings the class 'C' rating is the lowest 
fire-retardant rating and serves to distinguish 
roofings having appreciable fire-retardant prop 
erties from roofings having little or no fire re 
tardant properties such as untreated wood shin 
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8 
gles: which, of course, are readily ignited and tend 
to burn freely. I he class 'A' rating is the high 
est rating awarded by Underwriters' Labora 
tories, Inc. and is reserved for such highly fire 
retardant roofings as asbestos-cement shingles 
of the double coverage type. Class 'B' is an in 
termediate rating and is, for example, awarded 
to single coverage asbestos-Cement shingles. So 
far as we are aware there is no built-up roofing 
of the Smooth surface type such as shown in 
Figs. to 4 other than the invention described 
herein that carries, or is entitled to, either the 
class 'A' or class “B” rating, whether the plies 
of sheet material are composed of Organic fiber 
or are composed of asbestos fiber. There are 
built-up roofings which carry a higher fire re 
tardant rating which higher rating is achieved 
by placing over the top of the built-up roofing a 
very large amount such as 400 pounds or more 
per 100 square feet of some material. Such as 
crushed rock or slag that protects the roofings 
from flame, but use of such large quantities of 
crushed rock or slag is undesirable and frequent 
ly, as Where an inclined roof deck is to be covered 
with built-up roofing, can not be used at all. By 
comparison, a built-up roofing of the general 
construction shown in FigS. 1 to 4 which em 
ploys special mopping asphalt that has been de 
Scribed above by Way of example Will successfully 
pass all of the class 'A' fire retardant tests of 
Underwriters' Laboratories, Inc. Moreover, for 
different numbers and arrangements of plies and 
using possible variations in the formulation of 
the special mopping asphalts, other built-up roof 
ings within the scope of our invention will suc 
cessfully pass the class 'A' and class 'B' fire re 
tardant tests of Underwriters' Laboratories, Inc. 
When ordinary mopping asphalt is used in car 

rying out the fire retardant tests of Underwriters' 
Laboratories, Inc., the mopping asphalt tends to 
flow out from between the plies of felt onto the 
surface exposed to the fiane and burns with Con 
siderable vigor. Moreover, the wind playing over 
the test deck tends to lift up the ends of the felt 
sheets so that the fire gets into the body of the 
roofing quite rapidly. Such roofings are par 
ticularly vulnerable to the flame spread test. This 
is the case even though the upper surface of the 
built-up roofing does not carry a waterproofing 
layer of the mopping asphalt. 
By way of contrast, built-up roofing made with 

the special mopping asphalt of this invention 
behaves very differently when exposed to fire. 
In Fig. 8, there is shown somewhat roughly the 
character of a roofing such as that shown in 
Figs. 1 and 2 after the roofing has been exposed 
to flame such as that to which roofing is Sub 
jected in carrying out the class 'A' fire retardant 
tests of Underwriters' Laboratories, Inc. During 
exposure to the fame the bitumen and filler in 
the Special mopping asphalt remain in place due 
to the fact that the filler provides a stable skeletal 
mat in the bitumen, so that the bitumen, in 
Stead of running out and burning carbonizes and 
forms with the filler a protecting mat-like layer 
that not only is highly resistant to combustion 
but also has high heat insulating effectiveness. 
Moreover, when a mineral filler such as asbestos 
dust is present that contains water of constitu 
tion liberatable at or adjacent flame temperature 
Small bubbles form in the residual mat-like mass 
that augment its heat insulating effectiveness. 
Referring to Fig. 8 it is to be noted that the 
uppermost layer 9 of special miopping asphalt 
has become considerably expanded and contains a 
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number of pores 40. The layers 8 of felt may 
be carbonized and to a considerable degree may 
have disappeared, if the felt used is organic 
felt, leaving air pockets 4. The underlying lay 
ers of the special mopping asphalt may also be 
puffed up and carbonized, but carbonized to a 
considerably less degree. The bottom layer of 
special mopping asphalt is still less affected and 
the lowerinost layers of felt, red rosin paper and 
Wood, if charred at all, have not become ignited 
or severely burned. In carrying out the class 
'A' burning brand test it usually takes about 30 
to 45 minutes for the brand to burn out. During 
this time, the uppermost layer .9 may become red 
hot but the heat insulating effect of the under 
lying layers of Special mopping asphalt is so 
great that the underlying combustible deck fre 
quently does not even appear scorched. 
The character of a built-up roofing Such as 

that shown in Figs. 3, 4 and 5 after exposure to 
fire is indicated in Fig. 9. The fire resistant Com 
position of the layer 3 of the cap sheet has be 
come porous and expanded, but remains in place 
as a porous, heat insulating protective mat. The 
intermediate layer 23 of fire resistant bituminous 
composition has become merged with the layer 
33 (shown in Figs. 2 and 3 but not shown in Fig. 
9) with resultant formation of a thick heat-in 
Sulating carbonaceous residue. In a similar Way 
the mopping asphalt of layer 29 has become 
merged with the layer 26 of fire resistant bitu 
minous composition. The red rosin paper and 
underlying deck are not seriously affected since 
they have been protected from the heat of the 
flame by the overlying layers of fire resistant 
bituminous compositions. 
The high foW resistance of the Special mop 

ping asphalt of this invention is due to a com 
bination of factors. On the one hand the filler 
material serves to prevent the bitumen while un 
der the heat of the flame from running and burn 
ing. On the other hand the bitumen during 
carbonization as held in place by the filler pro 
vides a carbonaceous binder that cements the 
filler material together as a coherent maSS that 
has substantial inherent strength and that pre 
vents the filler from crumbling and becoming 
displaced upon exposure to fire. The result is 
that the bituminous composition, instead of in 
creasing the fire hazard, is of such character that 
it becomes converted upon eXposure to flame to 
a continuous mat-like mass of considerable body 
and coherence that has very high heat insulat 
ing effectiveness and serves as a very effective 
barrier in protecting the underlying roof deck : 
from the heat of the flame. 
The property of a filler material whereby a 

bitunnen heated to adjacent flame temperature 
becomes stabilized and resistant to flow is a def 
inite physical property of the filler material, that, 
aS aforesaid, is similar to Such properties as Solu 
bility, effect on boiling point, etc. Moreover, this 
property is capable of accurate measurement. In 
order to enable us to more accurately define the 
highly fire resistant mopping asphalt of this in 
vention, we have devised a test whereby the flow 
resistance, expressed in terms of a coefficient, of 
a particular filler or filler mixture may be meas 
ured under conditions of actual exposure to fire. 
The determination is made by directing a flame 
against an inclined test sample that contains the 
asphalt-filler mopping asphalt, under precisely 
controlled conditions determined by the construc 
tion and operation of the testing apparatus. The 
following is a description of the controlled con 
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10 
ditions under which the determination is made, 
reference being made to the accompanying draw 
ings FigS. i0 to 17. 
The sample to be tested is prepared using as 

bestOS felt which weighs, dry weight, about 10 
pounds per 100 Square feet and which is satu 
rated to the extent of about 45% on the weight 
of the fiber with an asphaltic saturant having 
a softening point of about 125 F. The sample 
is made up aS ShoWin in Fig. 17 and COnsists of a 
top ply 73 and a bottom ply 73a. Between the 
plies 3 and 73a, the layer 49 of the mopping 
asphalt is placed, which should have a caliper 
of .030'-045'' and should weigh 20 pounds plus 
or minus 5 pounds per 100 square feet depending 
upon the proportion and kind or filler used in the 
inopping asphalt. The mopping asphalt does not 
extend onto the portion of ply 73a which is not 
covered by the ply 73. The grain of the felt of 
each ply extends in the direction of the dimen 
Sions did and ee. The dimensions of the sample 
as indicated on Fig. 17 are as follows: 

Inches 
- - - - - - - - a - - - - - - - - - - - - - - - - - - - - - - - - - - - 12 

9% 
--- n vers unmann an - a on ars won m an as man warr in . - a mans as 12 

ee 

J ------------------------------------- 2% 
gig 74 

the test is made in a wind tunnel 59 having 
a fan 5 at one end and a stack 52 at the other 
end. The tunnel is made of 4 inch thick as 
bestOS-cement lumber and has two Windows 53 
and 54 therein which can be opened and closed 
by any Suitable means (not shown). 
Within the tunnel are the burner and testing 

deck which are located between two shields 55 
and 55 of the asbestos-cement lumber spaced 
124 inches apart, and which are rigidly mounted 
On the asbestos-cement slab 56. The inclined test 
deck is indicated generally by the reference char 
acters 57 and comprises a lower frame-like mem 
ber 58 having A inch pegs 59 projecting from the 
face adjacent the upper and lower margins. Be 
tween the pegs, Strips 60 of asbestos cement 
boards 1% x 12 x 4 inches are placed. The pre 
pared test Sample is placed on the asbestos ce 
ment boards 60. The assembly is held down by 
an iron frame 62 and held in place by thumb 
Screws 63. 
After the test deck has been assembled, it is 

placed on the inclined support 64 which has an 
Opening in the back underneath the strips 60 and 
which has side flanges 65 to protect each side of 
the test panel. The support 64 comprises a baffle 
68 to prevent the flame licking around behind 
the test deck. The support, which is made of 
iron, is mounted on the asbestos-cement slab 56 
Which measures 12 x 40 x 1 inches. The parts 
for carrying the test deck are also made of iron. 
An iron bar 67, 12 x 1 x A inches is placed across 
the top edge of the deck to protect the sample at 
this point. 
In front of the test deck is the burner 68 com 

prising an iron pipe having an inside diameter 
of .472 inch and an outside diameter of .675 inch, 
With 17 holes 0.08 inch in diameter and A inch 
apart disposed at an angle that is parallel with 
the plane of the test deck. The burner is pro 
Vided with an inlet line 69 controlled by a shut 
off valve : ). In the line 69 is an orifice 6, 6/64 
inch in diameter, that is located in the housing 
connections 7 . Between the valve 70 and the 
orifice is a manometer 2. By this arrangement, 
a supply of gas under constant pressure can be 

CC 

did ------------------------------------- 
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obtained, thereby obtaining a steady flame of 
constant intensity during the test. 

At the base of the test deck and between the 
burner and the deck holder is placed a pan 74, 
% x 1 x 10 inches, which collects any bituminous 
Coating material that flows from the sample dur 
ing the exposure to the flame. 
The dimensions of the different parts of the 

testing apparatus shown in the drawings as used 
by us are as follows: 

In carrying out the test, the apparatus is first 
assembled and the burner is lighted so as to pro 
vide a pilot flame that is about 2 inch in length 
when the fan is operating. The Windows 53 and 
54 are then closed and the room in which the ap 
paratus is placed is arranged. So that there Will 
be relatively constant conditions during the test. 
The temperature and relative humidity of the 
room should be approximately 80° F. and 40%, 
respectively. The fan should generate a wind 
Velocity of about 150-155 ft, per minute at the 
portion of the deck. exposed to the flame. The 
Valve 70 is then opened until a flame about 8 to 
9 inches long is produced having a temperature 
of about 1325-1370 F. When the valve 70 is 
opened to produce such flame, a timing device is 
started. After the sample has been exposed to 
the flame for a period of five minutes the flame 
is turned Off. Before the commencement of the 
test the pan 74 is carefully weighed and at the 
conclusion of the test is again Weighed, the dif 
ference in Weight being the number of grams of 
bituminous coating material that has flowed into 
the pan. The mopping asphalt that has flowed 
Out from underneath ply 73 and that remains on 
the exposed portion of ply 73a is carefully scraped 
off and Weighed. The mopping asphalt that is 
thus scraped off plus the mopping asphalt Col 
lected in the pan constitutes the "total collected 
mopping asphalt.' Before making the determi 
nation the felt material of the sample is weighed 
before and after application of the mopping as 
phalt thereto, the difference being the weight of 
the mopping asphalt throughout the total area 
12 x 9% inches of the mopping asphalt, and 
from this is calculated the Weight of mopping as 
phalt in the area 6 x 7 inches that is not covered 
by the frame 62, namely, the mopping asphalt in 
the area directly exposed to flame. 
The coefficient of flow resistance is computed 

according to the following expression: 

Weight of collected mopping asphaltx100 
100- Weight of mopping asphalt in exposed area, 

For example if the weight of the bituminous 
coating in the exposed area of the sample was 
1000 grams prior to testing and 50 grams of the 
coating were collected in the pan during the test 
the coefficient of flow resistance Would be 

50X100 
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If no coating composition flows into the pan or 
onto the exposed portion of the ply. 73a then 
the flow resistance.coefficient is 100 which is the 
maximum attainable. 
According to the invention the special mopping 

asphalt can be formulated so that the flow re 
sistance coefficient will be as high as 100. HoW 
ever, greatly improved fire resistance is obtained 
according to this invention when the flow re 
sistance coefficient of the filler in the mopping 
asphalt is 75 or greater although it is better to 
formulate the mopping asphalt So that the flow 
resistance coefficient of the filler contained there 
in will be 90 or greater. 
As aforesaid the flow resistance effectiveness 

of different fillers differs. Moreover, regardless 
of effectiveness, we have found that very sub 
stantial additions of filler material may be incor 
porated without achieving much increase in the 
flow resistance coefficient. For example a fille' 
material such as kaolin clay has very little ef 
fectiveness when used by itself in amounts below 
50% by Weight. Upon additions above 50 the flow 
resistance coefficient is increased but before the 
flow resistance is increased sufficiently to be ef 
fective the consistency becomes excessive. By 
blending some of the asbestOS dust With the kaolin 
clay, the same phenomenon is exhibited, namely, 
there is little improvement as far as effect on flow 
resistance is concerned up to the critical point 
Of composition which point in the Case of the 
typical example above given is somewhat below 
50% by weight of total filler so that when there 
is a total filler content of 50%, the flow resistance 
coefficient is as high as 100. At the same time the 
composition is Such that it can be heat plasticized 
and Spread by means of a mop or similar imple 
ment. 
As aforesaid, it is not necessary to employ 

mineral fiber. Thus a mineral filler such as silica 
flour, while having little effectiveness at lower 
percentages, results in a flow resistance coef 
ficient of about 89 while affording a moppable 
composition. When the amount used is about 65% 
by Weight of the mopping asphalt composition. A 
Similar effect and flow resistance coefficient are 
obtainable using about 65% by weight of talc in 
the mopping asphalt composition. 

It is seen from the foregoing that according to 
Our discoveries there is a critical point at which 
further addition of mineral filler material re 
Sults in a Sudden and very great increase in flow 
resistance and further that by utilization of a 
mineral filler which attains or exceeds the crit 
ical point where high flow resistance is achieved 
Without exceeding the plasticity maximum re 
quired for a mopping asphalt, a highly fire re 
sistant mopping asphalt is produced. The plas 
ticity value, on the one hand, and the flow re 
sistance coefficient, on the other hand, are differ 
ent properties and according to this invention the 
mopping asphalt is produced so as to be above 
the required minimum flow resistance coefficient 
without exceeding the maximum plasticity value. 
The plasticity value of the mopping asphalt 

composition is determined at 400° F. and has 
been determined by us, using a Wagner-Bowen 
mixing bowl plasticimeter, manufactured by E. E. 
W. Bowen, Bethesda, Maryland. For testing bitu 
minous compositions of the character mentioned 
herein We have made certain modifications in 
this test apparatus. In view of this fact and 
further in View of the fact that we do not know 
of any available publication wherein this type of 
apparatuS is described in detail, We have shown 
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13 
in the drawings, Fig. 18 to 23c, the testing appa 
ratus which we have employed and a description 
of the apparatus and its operation follows. When 
reference is made herein or in the claims to Wag 
ner-Bowen plasticity value, the plasticity value 
as determined by this test is intended. 
The Wagner-Bowen plasticimeter consists of a 

suitable base () which comprises in housing 3 
suitable gear means (not shown) for rotating the 
vertical shaft le by power supplied from the 
motor 92. The shaft f carries for rotation at 
the upper end thereof the horizontally disposed 
disc shaped support 63 to the top of which is 
secured the bowl 4 by means of screws (05. By 
this arrangement the bowl 4 can be rotated by 
operation of the motor 62, and any Suitable 
means can be provided for maintaining the rota 
tion of the bowl at a predetermined constant 
Speed. 
Emanating from the base it are arms 66 and 

f06' which carry on the upper ends thereof the 
cross bar C. At the upper end of each arm (6 
and 06' is a yoke 8 which is pivoted to lug 
09 and which is provided With a thumb screw 0 

in threaded engagement therewith so that by 
loosening the thumb screw the yoke 98 can 
be SWung OutWardly permitting removal of the 
cross bar 0. At each end of the cross bar 07 
is a positioning pin by which the position of 
the CIOSS bar is determined. 
The Cross bar carries the means deter 

mining the plasticity of material in the bowl G4. 
Carried at the lower end of shaft 2 is the mixing 
blade 3, the vertical position of which relative 
to the bowl (4 is adjustable by nuts 4 which 
Secure the shaft 2 to the cross bar f07. Adja 
cent the end of the mixing blade 3 is the ther 
mometer 5 carried in a guard 6 attached to 
bracket 1 which in turn is secured at the upper 
end to the Cross bar foil. Carried by the lower 
end of the shaft 8 is the Smoothing blade 9. 
The shaft 8 and Smoothing blade 9 are urged 
doWinWardly by the expansion Spring 2 be 
tWeen the annular Washer 22 and the sleeve 
f2f in which the shaft f : 8 is vertically slidable. 
The Vertical position of the Smoothing blade 9 
is determined by the thumb Screw 23 which rests 
against the upper end of sleeve 2 and which is 
in threaded engagement with the upper end of 
the shaft 8. Also rigidly secured to the cross 
bar 9 is the rod 24 the lower end of which can 
be adjusted so as to be a predetermined distance 
from the bottom of the bowl 34 by nuts 23. 
At the Center of the croSS bar 9 is the bear 

ing 26 for vertical shaft f2 that is mounted for 
rotation therein at a given vertical position. Rig 
idly secured to the shaft 27 is the drag tool plate 
30 by means of the vertical rod 29 held by col 

lar f45 which in turn is supported by the hori 
zontal rod f 46 and the collar 28 that is se 
cured to the shaft 2. 
A horizontally disposed stub shaft 33 is fixedly 

carried by arm (6' and pivotally mounted there 
on is the T-shaped scale beam member compris 
ing the vertically extending arm 34 and the arms 
£35 and 36 extending horizontally on opposite 
sides of the stub shaft 33. Pivotally secured at 
the end of the arm 35 is the weight pan 37 and 
pivotally secured at the end of arm 36 is the 
counter weight 33 which substantially counter 
balances the weight pan about stub shaft 33. 
Between the end of arm 3 and the end of arm. 
34 is the tie rod 39. One end of the tie rod 39 
has a turned down portion 40 which Slips 
through an opening of corresponding size in the 
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end of arm 3 to provide pivotal movement with 
respect thereto. The other end of tie rod 39 is 
in threaded engagement with a yoke member 4 
which is pivotally mounted With respect to the 
upper end of arm 34. If desired a fixed stop arm 
84 can be provided for convenience in restraining 
movement of arm 34 when the tie rod 39 is dis 
engaged from arm if 3. The contents of the bowl 
i? can be heated as by the gas burners 42. 

In the operation of the plasticimeter the bowl 
i84 is rotated in a clockwise direction and as the 
bowl continues to operate the mixing blade 3 
scrapes the heated contents of the bowl away 
from the outside bottom portion thereof and the 
thermometer 5 records the temperature of the 
contents of the bowl at this point. The contents 
of the mixing bowl are next carried under the 
smoothing blade 9 which smooths the contents 
of the bowl to a predetermined level above the 
outer portion of the bottom of the bowl. The 
lower end of the rod 23 serves as a check to de 
termine Whether the Smoothing blade 9 is 
Smoothing the contents of the mixing bowl to the 
desired level, and if it is not, the Wertical position 
of the smoothing biade 9 is adjusted by thumb 
screw 23. it he heated contents of the bowl at the 
predetermined desired level therein are then car 
ried past the drag tool f30 and this tends to ro 
tate the shaft 2 in a clockwise direction and to 
pull the weight pan : 3 upwardly through the 
system of lever arms and tie rod hereinabove de 
scribed. The greater the plasticity, i. e., the 
heavier the consistency, of the contents of the 
bowl G4 the greater will be the drag on the drag 
tool i3 that tends to elevate the weight pan 37. 
Sy placing weights on the Weight pan 37 and 
while continuing to rotate the bowl 4, the de 
Vice can be brought into a state of equilibrium 
so that the end of the arm 3 will be approx 
imately mid-way between stop screws 32-32 
and the Weight in gains required to achieve this 
condition of equilibrium for a particular compo 
sition contained in the mixing bowl is the Wag 
ner-Bowen plasticity Value. This Value is de 
pendent upon the dimensions of the apparatus 
and the manner of use of the apparatus in making 
the determination. The essential dimensions of 
the apparatus shown it the drawings are: - 
(- - - - - - - - - - - - - 38 inches - - - - - - - - - - - - - 11%6 inches 
b------------- 958 inches ------------ 9° angle 
d--- -- 8 angle ---, 5%6 inch radius 
6------------- 746 inches 
f-- --- 4 angle - - - - 

g 353 inches 11316 inches 
2% inches 232 inches 

i- 2% inches 34 inch 
i- 24 inches - 2% inches 
k------------- 434 inch radius ee------------ 4 inch 
--- --- 1346 inch radius - 24° 15' angle 
n 1346 inch - 5$ inch radius 

2% inches - $ inch 
O 1546 inches 4 inch 
0.-- --- 2% inches ij------------- 332 inch 
g-- --- 2%2 inches - is inches 
r 48 inches - 58° angle 
8 14 inches - 33 inches 
t 2% inches - 31% degree angle 
- - - - - - - - - - - - - 258 inches 

The dimensions of the mixing blade 3 and of 
the smoothing blade 9 are indicated on the face 
Of the dra WingS. 
The Wagner-Bowen plasticity values at 400 

F. given herein are determined in the following 
way. The height of the lower end of the measur 
ing rod 24 from the bottom of the bowl fo4 is ad 
justed so as to be 8 inch. The height of the bot 
tom of the drag tool 30 from the bottom of the 
bowl is set so as to be 4 inch. The weight of the 
composition to be tested is approximately 1500 
grams. The weight is not critical provided the 
thickness of the composition as it leaves the 

  

Compositions for Built-Up Roofing (US Patent 2,424,234, 1947)
ACL Doc 22126 · Page 13 of 17

Published by AsbestosClaims.Law

asbestosclaims.law/library/22126/13

https://asbestosclaims.law/library/22126/13


2,424,284 
15 

Smoothing blade just clears the lower end of the 
measuring rod 24. The composition is mixed 
while in the bowl 04. Throughout the test the 
bowl C4 is rotated at the rate of 60 rotations per 
minute. The bitumen that is used in the compo 
sition while in a heat liquefied condition is poured 
into the bowl while the bowl is rotating. The 
bitumen is brought to a temperature of 400' E. by 
the burners and while maintaining the tempera 
ture at 400°F. the filler material is added in small 
tincrements until it has all been incorporated. 
The smoothing blade 9 is then adjusted so that 
the composition as it leaves the Smoothing blade 
just clears the lower end of the measuring rod 
f24. Weights are then placed on the weight pan 
37 until the arm 3 is brought to a position be 

tween the stop screws 32, the weight to bring 
about this condition of equilibrium being re 
Corded. Such records are made every five minutes 
until the recorded weight becomes constant for 
three consecutive readings. The Weight in grams 
for the last three consecutive readings is taken 
as the Wagner-BOWen plasticity value of the com 
position at 400° F. 

In the formulation of a mopping asphalt the 
Wagner-Bowen plasticity value should be below 
250 grams and preferably should be below 150 
galS. 

In the practice of this invention the total filler 
content is of the range 40% to 65% by Weight of 
the mopping asphalt composition, the asphalt be 
ing of the range 35% to 60% by weight of the 
composition. In preferred compositions the total 
filler is of the range 45% to 60% by Weight of the 
mopping asphalt composition. By employment 
of mineral fiber such as abestiform mineral fiber 
as a portion of the mineral filler it is possible to 
utilize a number of filler materials which if used 
alone within the range just mentioned are un 
suitable or are less suitable than when used with 
the mineral fiber. This has been brought out in 
connection with the example of this invention 
that has been mentioned above which utilizes a 
mixture of asbestos dust and kaolin clay. Thus 
a mopping asphalt which contains about 45% of 
asphalt together with about 30% of slate flour 
or limestone dust and about 25% of asbestos dust 
is suitable even though the slate flour or limestone 
dust are not suitable by themselves. Other dilu 
ent filler materials may likewise be used such as 
fly ash, hydrated Portland cement, land plaster, 
and calcium Silicate hydrate. 
Of the non-fibrous mineral filler materials, we 

prefer to employ kaolinitic clay, since we have 
found the Special mopping asphalt compositions 
Cf this invention that contain kaolinitic clay are 
particularly effective in preventing separation of 
the plies of built-up roofing when the roofing is 
exposed to flame temperature. It is therefore 
desirable that the special mopping asphalt com 
position of this invention contain at least about 
15% and preferably 25% by weight of kaolin clay 
in the mopping asphalt composition. 
The amount of asbestOS dust or the equivalent 

that is used in the practice Of Our invention de 
pends to a large extent upon the Screen analysis 
of the different screen fractions contained 
therein, for the different screen fractions of a 
fibrous mineral Such as asbestiform fiber are con 
siderably different in their effectiveness in im 
parting flow resistance. Thus in the case of 
chrysotile asbestos dust we have found that when 
the Screen grading (-28-35) is used a compo 
sition consisting of 9.4% by weight of such spe 
cially graded fiber, 45.6% by Weight of slate flour 
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16 
(total filler 55%) and 45% by weight of asphalt 
having a softening point of about 130 F. has a 
flow resistance coefficient of about 75. The 
screen grading (-8-10) is considerably more 
effective since a flow resistance coefficient of 75 
can be achieved by using about 2.5% by weight 
of mineral fiber together with 52.5% by weight 
of slate four (total filler 55%) and 45% by weight 
of the same asphalt. In other Words using the 
same total amount of filler consisting of fiber 
plus diluent filler that has little foW resistance 
effectiveness in amounts less than 55% by weight, 
the coarse fraction (-8--10) is much more effec 
tive than the fraction (-28-35) in affording a 
given degree of flow resistance. On the other 
hand, if asbestos fiber (-200) is used it requires 
about 51% by weight of filler to achieve a flow 
resistance coefficient of about 75. In view of the 
differences in effectiveness of the different screen 
gradings of a mineral fiber Such as asbestOS, dust 
we have, in order to indicate more definitely the 
amount of mineral fiber of given screen grading 
or combination of Screen gradings that is required 
in a Suitable mopping asphalt, assigned to the 
different Screen gradings what we have called a 
'Screen factor' for each of the different gradingS. 
Thus if the screen grading (-28-35) of chryso 
tile asbestos dust is taken as having a screen 
factor of unity, any screen grading that only re 
quires half the amount to achieve the same flow 
resistance coefficient as compared with the 
amount of the grading (-28-35) will be twice 
as effective and will have a Screen factor of 2. 
On the other hand a screen grading which re 
quires twice the amount as compared with the 
amount of the grading (-28-1-35) will Only have 
half the effectiveness and Will have a screen fac 
tor of 0.5. In like manner screen factors can 
be assigned to the other screen gradings. 
The above described test for determining the 

flow resistance coefficient of a filler in a bitumi 
nous composition affords a convenient basis for 
setting up the screen factors of the Screen grad 
ings of fibrous mineral fillers on a definite scale 
and when the Screen factor of a given screen 
grading of a fibrous mineral is referred to herein, 
the screen factor as determined in the following 
manner is intended. The test for determining 
the flow resistance coefficient is carried out using 
the test apparatus and procedure above described. 
The total filler in all cases is 55% by Weight of 
the bituminous composition and the asphalt in 
all cases is an oxidized straight run asphalt hav 
ing a softening point of about 130 F. Slate flour 
at least 85% by weight of which passes a 200 
mesh testing sieve is used in all cases as the 
standard diluent filler, and the amount by weight 
of a particular screen grading of fibrous mineral 
to achieve a flow resistance coefficient of sub 
stantially 75 is determined. Each sample is pre 
pared using the materials and construction of the 
test sample shown in Fig. 17 and described here 
in above. As a standard chrysotile asbestos dust 
of the grading (-28-1-35) is taken as having a 
screen factor of unity and the screen factor for 
each of the other gradings is calculated to this 
standard. By way of concrete example, it being 
the case that substantially 9.4% by weight of the 
mopping asphalt composition of chyrsotile asbes 
tos dust having the screen grading (-28-35) - 
the total filler being 55% by weight as afore 
said, is required to afford a flow resistance co 
efficient of substantially 75, and it also being the 
case that about 2.5% by weight of the bituminous 
composition of the screen grading (-8--10) (the 
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total filler being 55%) also affords a flow resist 
ance coefficient of about 75, the screen factor of 
chrysotile asbestos dust of the screen grading 
(-8--10) is seen to be about 3.7. By way of fur 
ther illustration the 'screen factors' of the dif 
ferent screen gradings of a typical chrysotile as 
bestOS dust on the basis above mentioned, are aS 
follows: 

Screen Grading ScreenFactor 

6-8)---------------------------------------------- 
-8--10)--- - 
-10--14) - 
-14--20) -- - - 
--20-28). 
-28-35)-- 
-35-48).------- 

48-1-65)-- - 
-65--100)- - 
-100--150) 
-159-200) - 
-200)----------------------------------------------- 

It is to be noted that in the case of the fiber 
of the screen grading (-200), it required almost 
the total. 55% of filler to achieve a flow resist 
ance coefficient of 75 and that the screen factor 
of .2 has been assigned to this particular grad 
ing. Similarly any grading of a different type of 
fiber which requires about or more than 55% by 
weight of the mopping asphalt composition to 
afford a flow resistance coefficient of 75 may be 
considered as having a screen factor of .2. 
The foregoing affords a convenient Way of a S 

certaining the flow resistant effectiveness of a 
fibrous mineral filler, Given the percentage by 
weight of each of the screen gradings of mineral 
filler contained in the mopping asphalt compo 
sition, the percentage by weight of each multi 
plied by the screen factor of each of the Screen 
gradings gives what we term the "grading index' 
for each screen grading, and, by adding the grad 
ing indices of each screen grading together, the 
grading index for the total mineral fiber is read 
ily determined. By way of illustration the grad 
ing index of the mineral fiber component of the 
above mentioned typical embodiment of mopping 
asphalt according to this invention is as follows: 

Fe29tage. Screen Gradin Sr. g Screen Grading EE Factor Index 

-6-8-------- - - - - - - - .01 9.4 . . 

-8--10------- - .04 3.7 .l. 
-10--14- - ... 1 2.3 ... 2 
-14-20------------------------ .75 1.7 1,3 
-20-28- 1.0 1.3 1.3 
-28-35- 6 1.0 1, 6 
-35-48-- - 1.2 .8 .0 
-48-65- - 8 ... 6 1.1 
-65-100----------------------- 3.5 ... 5 .8 
-100-150---------------------- 2.0 ... 3 ... 6 
-150-200---------------------- 3.0 ... 3 9 
200--------------------------- 5,0 .2 1.0 

Total grading index for 
mineral fiber----------------------------------- 11.0 

In determining the screen fractions or grad 
ings of fibrous or other mineral filler that are 
referred to herein, 8 inch diameter testing Sieves 
of the W. S. Tyler Company Sieve Series, meet 
ing A. S. T. M. Standard E11-39 for sieves for 
testing purposes have been used. A quantity of 
filler to be screened ranging from 200 to 300 
grams is placed in the uppermost of a Series of 
testing sieves and subjected to suitable agitation 
as in a standard W. S. Tyler Company Ro-Top 
sieve shaking machine for a period of five min 
utes in order to separate the original filler rough 
ly into fractions retained in the different test 
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ing sieves. This operation is repeated if neces 
sary in order to obtain about 100 to 200 grams 
of the desired screen fraction, which fraction is 
then individually re-screened for 15 minutes us 
ing the Ro-Top sieve shaking machine or its 
equivalent in order to remove any fines contained 
therein. The resulting screen fraction is nate 
rial that has passed the coarser Screen and is 
retained on the finer Screen. 
When reference is made herein to 'screen fac 

tor' and "grading index,' the reference is made 
to those values When determined under the spe 
cific conditions above specified. When, however, 
reference is made to the flow resistance coefficient 
of the filler material in a mopping asphalt com 
position, the reference is to the flow resistance 
coefficient of the entire filler content of the com 
position Whatever the amount may be and what 
ever the character of the bitumen used in the 
composition may be, the mopping asphalt com 
position being applied, however, to a sample for 
testing that is of the construction and asphalt 
Saturated felt material above Specified. 

It is apparent that in the formulation of a 
mopping asphalt composition one can, from the 
screen analysis of a mineral fiber, determine the 
grading index of the mineral fiber employed and 
thereby determine the effectiveness of the min 
eral fiber in the amount used in stabilizing the 
bitumen in the mopping asphalt composition. 
In the formulation of suitable fire resistant mopping asphalt Compositions one should not 

employ an excessive amount of fibrous mineral, 
the requisite amount being a function of the 
grading index of the fibrous mineral rather than 
the percentage by weight of the mineral fiber. 
We have found that the grading index should not 
be greater than 25 and preferably is not greater 
than about 20, for a total filler content of 40% 
by Weight of the mopping asphalt composition 
and should not be greater than 20 and preferably 
not greater than 15 for a total filler content of 
65% by Weight. For total filler contents between 
40% by Weight and 65% by Weight the aforesaid 
limits as to permitted and preferred grading in 
dex vary proportionally. From the point of view 
of Wagner-Bowen plasticity value, the aforesaid 
maximum for such value, operates, generally 
Speaking, to control employment of mineral fiber 
of excessively high grading index, but the fore 
going limits as to grading index constitute de 
sirable Operating limits in the formulation of a 
fire resistant mopping asphalt in accordance with 
the invention. While it is regarded as undesir 
able in the practice of this invention to include 
in the mopping asphalt composition more than a 
small amount of fibrous mineral, any such coarse 
mineral fiber that may be contained in the mop 
ping asphalt composition is to be regarded as 
having a screen factor the same as the Screen 
factor of the (-6--8) screen grading of the 
fibrous mineral in question. 
At the other extreme, fibrous mineral can be 

omitted entirely from the Special mopping as 
phalt composition but it is much to be preferred 
to employ fibrous mineral such as asbesti-form 
mineral fiber Which has a grading index of at 
least 11 for mopping asphalt compositions having 
a total filler content of 40% by Weight and of at 
least 7 for mopping asphalt compositions having 
a total filler content of 65% by weight. It is still 
better to employ fibrous mineral having a grad 
ing index of at least 13 for mopping asphalt Com 
positions having a total filler content of 40% by 
Weight and of at least 8 for mopping a Sphalt 
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compositions having a total filler content of 65% 
by weight. The minimum grading indices just 
given in connection with total filler contents be 
tween 40% by weight and 65% by Weight Will valry 
proportionally between the figures given. 
As a corollary to the foregoing and from the 

standpoint of affording a composition having 
good mopping and spreading characteristics, the 
fire resistant mopping asphalt compositions of 
this invention comprise mineral filler passing a 
100 mesh testing sieve which constitutes about 
24 of the total mineral filler and preferably about 
34 of the total mineral filler in the composition. 
Of the fibrous minerals We prefer to employ 

asbestiform mineral fiber of which chrysotile ab 
bestos dust or shorts is regarded as the most Suit 
able. Other asbestiform mineral fibers which 
may be employed are Canadian picrolite, anoSite, 
anthophyllite, tremolite and actinolite. 
Another suitable fibrous material is a comini 

nuted mixture of hydrated Portland cement and 
asbestos fiber, the hydrated Portland cement haW 
ing become set with the asbestos fiber distributed 
therethrough. A convenient Source Of Such na 
terial is asbestos-cement roofing scrap. AsbestOS- ; 
cement roofing scrap usually contains about 20% 
to 35% by weight of asbestos fiber and 65% of 
80% by weight of hydrated Portland cement. 
Heretofore such scrap has been regarded as un 
avoidable waste of no commercial Value. HOW 
ever, by subjecting the scrap to a disintegrator, 
such as a hammer mill until the particle Size is 
of the order of that mentioned in connection with 
asbestos fibers, the resulting mass contains a 
multiplicity of the short asbestos fibers to which 
the hydrated Portland cement adheres as nodules 
and for this reason this material is essentially 
a fibrous material and is to be regarded as a 
finely-divided fibrous mineral filler. 
Another material which is somewhat similar to 

asbestos cement in that the material contains 
mineral fibers together with non-fibrous mate 
rial, is disintegrated fiber-bearing Serpentine 
rock. Since disintegrated fiber-bearing serpen 
tine rock contains fibrous particles, such disinte 
grated serpentine rock is regarded as one form 
of fibrous mineral Which is suitable for use in 
the practice of this invention. However, de 
pending upon the physical structure and fibrous 
mineral content of the particular serpentine rock 
that is used, the proportion of fiber contained 
therein is subject to Some variation, but, as point 
ed out below, this merely has the effect of vary 
ing somewhat the screen factors of the various 
screen gradings of the disintegrated serpentine 
rock as calculated to chrysotile asbestOS dust of 
the screen grading (-28-35) which has a screen 
factor of unity. Moreover, disintegrated fiber 
bearing serpentine rock is of such character that 
in order to liberate the fibrous material contained 
therein it should pass a 20 mesh testing sieve, 
and, when reference is made herein to disinte 
grated fiber-bearing serpentine rock, only that 
Serpentine rock which has been disintegrated so 
that it passes a 20 mesh testing sieve is intended, 
Since the individual particles of coarser gradings 
are not fibrous in character, but granular (are 
not fibrous mineral as this term is user herein), 
and Since Such coarser gradings are ineffective 
in producing highly fire resistant mopping as 
phalt compositions. 
Other mineral fibers may likewise be employed 

Such aS mineral Wool and glass fibers. The term 
"mineral Wool' includes various products obtained 
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by attenuating into fibrous form suitable fused 
materials such as rock or slag. 
With regard to the fibrous mineral fillers other 

than chrysotile asbestos fiber, it is not necessarily 
the case that a particular Screen grading of, for 
example, asbestos-cement or serpentine rock, Will 
have the same screen factor as that of chrysotile 
asbestos. In fact even as between different types 
of asbestiform mineral fibers there are Sonne Vari 
ations in this regard. However, utilizing chryso 
tile asbestos dust of the screen grading (-28-35) 
as the standard, the screen factor of each of the 
screen gradings of the different fibrous minerals 
is determinable in the same way that the screen 
factor of each of the various screen gradings of 
chrysotile asbestos fiber is determinable. The 
amount of such alternative fibrous minerals that 
is employed should preferably be selected in ac 
cordance with the figures as to the grading index 
that have been mentioned above in connection 
with asbestiform mineral fibers such as chryso 
tile asbestOS, although the amount in terms of per 
centage by weight may be considerably different. 
The foregoing also applies to the Screen factors 
and grading indices of mixtures of fibrous min 
erals. When a mixture of fibrous minerals is en 
ployed it is preferable that all or at least a major 
proportion of the fibrous mineral be selected from 
the group consisting of asbestiform mineral fibers, 
disintegrated asbestos-cement, and disintegrated 
fiber-bearing serpentine rock. 
Of the filler materials above mentioned chryso 

tile asbestos fiber and Canadian picrolite usually 
contain about 12% to 15% of Water of consti 
tution liberatable at temperatures approaching 
flame temperatures. The other asbestiform min 
eral fibers are low in Water of constitution. Some 
of the non-fibrous filler materials likewise con 
tain water of constitution that is liberatable at 
or adjacent flame temperatures. Thus kaolinitic 
type clays, powdered serpentine rock, calcium sili 
cate hydrate and hydrated Portland cement con 
tain 10% or more of Water of constitution that 
is liberatable at or below flame temperatures. 
When the filler material contains water of con 
stitution liberatable at or below flame tempera 
ture, the liberation of moisture causes the bitumi 
nous composition to develop pores to a greater ex 
tent than otherwise when the bituminous conn 
position is eXposed to flame temperatures and 
this is desirable since the pores tend to augment 
the heat insulating efficiency of the mat-like res 
idue that is formed upon exposure of the bitumi 
nous coating composition to flame temperature. 
It is desirable that the bituminous coating com 
position have incorporated therein a filler mate 
rial containing Water of constitution which water 
of constitution is liberatable at or below flame 
temperature amounts to at least about 5% by 
Weight of the coating composition. 
With regard to the bitumen that is employed 

in the Special fire resistant bituminous compo 
Sition it is usually preferable to employ in the 
Special mopping asphalt compositions an asphalt 
having a Softening point of the range 80° F. to 
200 F. although it is regarded as preferable to 
employ an asphalt having a softening point of 
about 100 F. to about 150° F. The softening 
points referred to are determined by the stand 
ard ring and ball softening point test. Asphalts 
derived from Mid-Continent crudes are desirable 
although other asphalts are suitable such as those 
obtained from Mexican, Venezuelan, and Colom 
bian Crudes. Moreover, other bitumens such as 
pitches, coal tar and the like may also be used 
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in the practice of this invention. We have found 
that the flow resistance coefficient of a given 
amount of filler is usually somewhat higher in 
the case of a cracked asphalt as compared with 
other types of asphalt while still retaining de 
sirable application characteristics and for this 
reason where the mopping asphalt is to be emi 
ployed primarily in substrata where there is to 
be little direct exposure to weather the employ 
ment of cracked asphalt as all or as the major 
proportion of the bitumen content of the mop 
ping asphalt composition is regarded as prefer 
able. When, however, the mopping asphalt is to 
be used for direct exposure to Weather it is uSul 
ally preferable to employ some bituminous or a S 
phaltic material other than a cracked asphalt, 
as all or as the major proportion of the bitumen 
content of the mopping asphalt composition. 
When reference is made herein to "bitumen,' 

this term is used in reference to asphalt, pitch, 
tar and the like by itself and unmixed with filler. 
When, on the other hand reference is made here 
in to a bituminous material or a bituminous com 
position or a bituminous layer, reference is made 
to a material, composition or layer comprising 
bitumen either with or without filler. Any modi 
fier, e. g., of a resinous or oily character that 
may be mixed with the bitumen is to be regarded 
as part of the bitumen content of the composi 
tion. 
While reference has been made hereinabove to 

the employment of felt consisting of organic 
fibers Or asbestos fibers, and to the impregnation 
of felt with a bituminous Waterproofing material, 
it is apparent that any other sheet-like strain 
resisting material can be employed in the fabri 
cation of built-up roofings employing the special 
fire resistant mopping asphalt of this invention. 
Thus sheets of Woven fabric such as canvas or 
duck may be employed, or sheets of unspun fi 
brous materials and generally any type of fibrous 
sheet-like base material, either foraminous or 
non-foraminous, and impregnated or unimpreg 
nated, may be employed. Moreover, the impreg 
nating material for the fibrous sheet may be bi 
tuminous or some other type of binder or Water 
proofing material. 
While this invention has been described in con 

nection. With certain illustrative embodiments 
thereof, it is to be understood that this has been 
done for the purpose of exemplification. Ac 
cordingly the Scope of this invention is to be 
governed by the language of the following claims 
construed in the light of the foregoing descrip 
tion of our invention. 
We Cain: 
1. A thermoplastic bituminous waterproofing 

Composition Suitable for mopping in a heat-plas 
ticized condition in the construction of built-up 
roofing, said composition comprising bitumen 
having a softening point between about 80° F. 
and about 200 F. and of the range 35% to 60% 
by Weight of said composition, and said composi 
tion comprising intimately commingled and dis 
tributed uniformly throughout finely-divided 
Solid Water-insoluble heat-resistant mineral fill 
er which is of the range 40% to 65% by weight 
of said composition and at least 2% by Weight of 
which passes a 100 mesh testing sieve, said com 
position having a Wagner-Bowen plasticity value 
at 400° F. not substantially greater than 250 
grams and said filler contained in said composi 
tion having a flow resistance coefficient of at 
least 75 when said composition is exposed to 
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flame temperature under the flow resistance test 
as defined herein. 

2. A thermoplastic bituminous Waterproofing 
composition according to claim wherein said 
finely-divided solid Water-insoluble heat-resist 
ant mineral filler contains Water of constitution 
liberatable at or below flame temperatures, which 
Water of Constitution constitutes at least 5% by 
Weight of said bituminous composition. 

3. A thermoplastic bituminous waterproofing 
composition Suitable for mopping in a heat-plas 
ticized condition in the construction of built-up 
roofing, said composition comprising bitumen 
having a softening point between about 80° F. 
and about 200 F. and of the range 35% to 60% 
by Weight of said composition, and said compo 
sition comprising intimately commingled and 
distributed uniformly throughout finely-divided 
solid water-insoluble heat-resistant mineral filler 
of the range 40% to 65% by Weight of said con 
position, said composition having a Wagner 
Bowen plasticity value at 400° F. not substantial 
ly greater than 250 grams, said filler consisting 
at least to the extent of about 2% of the total 
Weight thereof of particles passing a 100 mesh 
testing sieve, said filler containing fibrous min 
eral passing a 6 mesh testing sieve the minimum 
grading index of which varies proportionally 
from about 11 to about 7 for total filler content 
varying respectively from 40% to 65% by Weight 
of the composition and the maximum grading 
index of which varies proportionally from about 
25 to about 20 for total filler content varying re 
spectively from about 40% to about 65% by 
Weight of the composition, and said filler in said 
composition having a flow resistance coefficient 
of at least 75 when said composition is exposed to 
flame temperature under the flow resistance test 
as defined herein. 

4. A thermoplastic bituminous composition a C 
cording to claim 3 wherein said finely-divided 
Water-insoluble heat-resistant mineral filler con 
tains kaolinitic clay that constitutes at least 
about 15% by weight of said bituminous com 
position. 

5. A thermoplastic bituminous Waterproofing 
Composition according to claim 3 Wherein said 
bitumen has a softening point between about 
100° F. and about 150° F. and wherein said filler 
in said composition has a flow resistance coeffi 
cient of at least 90 When said composition is ex 
posed to flame temperature under the flow re 
Sistance test as defined herein. 
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