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To all whom it may concern: 
Be it known that .1, WILLIAM P. BENTLEY, 

a citizen of the United States, residing in 
the city of Dallas, county of Dallas, and 
State of Texas, have invented certain new 
and useful Improvements in the Treatment 
of Rock Asphalt, of which the following is 
a speci?cation. ‘ - 

This invention relates to improvements in 
a method of treating rock asphalt, and refers 
more particularly to a process or method of 

‘ . treating native rock asphalt such as that 
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'ceous origin 
.spersed 1n the 

mined in the SouthernStates comprising a 
mineral such as'rock of calcareous of sili 

containing a bitumen inter~ 
voids and pores of the rock. 

Among the objects of the invention are to 
provide a composition having waterproof 
properties and susceptible. of being worked 
and applied to surfaces for the purpose of 
insulating or waterproo?ng while cold. 

application of the substance as a roofing or 
?ooring purpose, covering for acid contain 
ers or reservoirs, water tanks, its most use 
ful purpose however, being for paving pur 
poses, its characteristics being such asv to be 
admirably adapted for road coverings, side 
walks and other types of paving. . 
A further advantage of the process lies 

in the fact that the material can be laid in 
thin wearing surfaces that are stable, and 
do not creep and. disintegrate even under 
heavy tra?ic. Surfacing from one-half to 
one and one-half inches in thickness laid 
cold does not wave or ‘disintegrate, continue 
ing to remain intact until worn out. 
"The invention has to do with the compo 

sition produced by disintegrating the rock 
and treating the bitumen contained therein 
to produce a mixture containing mineral 
rock and an asphaltic and bituminous sub 
stance, the latter having,r certain character 
istics which may be varied according to the 
purpose for which the composition is to be 
used. The varying of the character of the 

be effected without the use 
of heat. _ ‘ I‘ r ' 

Hereto'fore, it has been impossible to make 
cold rock asphalt mixtures using a properly 
prepared asphalti'c, semiasphaltic or paraf 
?n base ?uxes, that is, material having a 
?ashpoint in the vicinity of 350° F., or high 
er. The reason for this is that ?uxes from 
which the light constituents have been re 

moved, will not ~mix and dissolve the cold 
hard asphalt that is exposed subsequent to 
the disintegration or pulverizing of the rock 
asphalt. I _ 

It is essenti 1 that a solvent that will op 
erate readily on the cold bitumen in ‘the 
rock, be present. In order to supply this 
necessary solv/ent, a light distillate such as 
gasoline, kerosene, gas oil, naphtha, solar 
oil or the like, is added to the‘pulverized 
rock asphalt. The quantity of light distil 
late solvent will vary considerably with the 
‘size of the particles in which the rock as—' 
phalt has been broken, for the reason that 
when the rock asphalt has been ?nely com 
minuted, a greater surface area must be 
treated, and more bitumen’ lique?ed. This 
amount of light solvent needed, is not neces 
sarily an exact amount, for the reason that 
its function is to liquefy the bituminous or 

_ p _ ' asphaltic substance in the rock, only for a 

Other objects of the invention he in the very limited period of time. Under normal 
conditions, ten to thirty minutes will be suf 
?cient time in which to perform this func 
tion, and it may then be evaporated without 
harm to the composition. Under certain 
conditions of disintegration, it has been 
found that one gallon of light distillate to 
one thousand pounds of rock asphalt is a 
satisfactory relation. 

This amount will necessarily vary also 
with the varying of the percentage of bitu 
minous or asphaltic material naturally con 
tained in the rock asphalt. 
In certain cases, it is necessary to add as 

phaltic or bituminous material to the rock 
asphalt to supply thereto the desired per 
centage of bituminous substance and'impart 
the proper consistency. Should the asphalt 
in the rock be of high enough percentage, _ 
and of the proper penetration for the pur 
poses for which it is to be used, the composi 
tion which has been treated with the distil- . 
late may be compressed into ?nal form im 
mediately by rolling or tamping, and the 
process is complete. In the event that the 
asphalt in the rock be too hard for the pur 
poses for which the composition is to be 
used, as in the bituminous limestones of 
Texas and ‘Alabama, whose use is limited 
practically to paving purposes, or should it 
be necessary to add asphalt to increase the 
percentage of bituminous matter in the mix 
ture, then the pulverized rock asphalt after 
the addition of a solvent, has supplied there 
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‘ tillate solvent. 
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to an asphaltic ?ux to increase the asphaltic 
content. That is, after adding the light dis 
tillate which tends-to dissolve and soften the 
bituminous material in the pulverized rock, 
a flux or asphalt having the‘ characteristics 
necessary to bring the rock asphalt to the 
desired consistency and proper asphaltic 
percentage, is added. 

. 1 For example, Uvalde rock asphalt pulver 
ized in any type of approved mechanical 
mixer, either of the pug mill type or a re-'' 
volving concrete mixer type, may ‘be treated 
With from two-thirds to one and one-thirds 
gallon distillate per one thousand pounds of 
the pulverized rook asphalt. After thor 
oughly mixing the distillate and rock as 
phalt, there is incorporated thereto, the de 
sired asphalt, semi-asphaltic or paraffin base 
?ux in a like manner to that in which the 
solvent was ‘added, either by spraying into 
the cylinder type of mixer, or by pouring 
’or spraying into the pug mill. It has been 
found that pouring the ?ux into the pug 
mill mixer is as effective as spraying,‘ and 
furthermore, if spraying is used, gravity 
feed is su?icient. ’ ' 

The ?uxes prior to being, added to the 
pulverized rock asphalt are _preferably 
heated to temperatures in the neighborhood 
of 200° F., or more, depending upon their ) 
viscosities in order that they may be in a 
thoroughly lique?ed‘condition. The paraf~ 
?n base ?ux known in Texas as Magnolia ,_ 
Uvalde rock asphalt ?ux has substantially 
the following speci?cations: A. gravity ‘rang 
ing from 19 to 21° Baumé, a ?ashpoint in 
excess of or not less than 350? F., evapora 
tion not over 5% when heated continuously 
for seven hours at 325° F. In utilizing this 
type of oil and heating it to temperatures 
in excess’ of 200° F., an excellent combina 
tion of the ?ux with the. rock asphalt bitu 
men is obtained, if the pulverized rock 
asphalt has been previously treated wlth 
small quantity of light distillate. When 
using ?uxes which are solid at ordinary tem 
peratures, they should be heated su?iclently 
to convert them into a relatively ?uid con 
dition. ‘ _ 

. The result of combining a flux, in‘ this 
manner by ‘first softening the bituminous 
material in the rock, with a solvent, is to 
cause the ?ux to intimately commingle and 
permanently unite with the bitumen in the 
rock due to the fact that this bitumenhas 
been rendered temporarily liquid by the dis 

VVithout the use of a solvent 
of this character, it is impossible to make a 
satisfactory union of the heated ?uxes with 
the cold bitumen in the cold rock ‘asphalt, 
that is, it is necessary to heat the asphalt 
containing rock su?iciently to liquefy the. 
asphalt contained therein, and permit the 
unity of the asphalt and ?uxes while the 
two materials are in a liquid condition. , 

‘heating the rock asphalt. 
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It is‘clear that the function of the distil 
late is merely temporary, but enables the 
rock asphalt to be properly. ?uxed in a cold 
state, whereas, it ‘would otherwise be neces 
sary to heat the rock in order to effect a 
proper union. - 

Heretofore,'it has been the common prac— 
tice to add an unrefined oil to the rock as 
phalt and produce a softening of the asphal 
tic substance while the'asphalt is in a cold 
and pulverized condition. Such oils how 
ever, vary greatly in gravity, viscosity, as 
phaltic content, 

a certain amount of ob 
jectionable water contained therein. These 
factors being variable,_' naturally produce~ 

are objectionable in' varying results which. 
the production of uniform, products or com 
position. It is also a fact that where the 
rock asphalt contains enough bitumen for 
paving purposes, but where this bitumen is 
of‘ too hard a consistency as in Uvalde rock 
asphalt, the use of an unre?ned asphalt oil, 
regardless of the‘ resulting consistency, must 
be restricted to an amount to prevent an ex 
cess of bitumen in the ?nal product. 
‘In the process explained, the amount of 

?ux added to the pulverized asphaltic sub 
stance may be identical to that used in hot 
processes. Therefore, the bitumen content 
may be accurately regulated and the con 
sistencyof the bitumen carefully controlled. 
A further advantage of the addition of 

the ?uxes to the cold rock ‘asphalt- is that 
the consistency of the bitumen can be made 
the same as in they hot asphalt processes, or 
even higher with an equal quantity of ?ux, 
owing» to the fact that there is no hardening 
due to the heating process. , 
‘For Alabama‘ rock asphalt, which contains 

approximately 7% bitumen, a satisfactory 
treatment would be about one gallon of dis 
tillate per one thousand pounds of rock as 
phalt and flux while the rock asphalt is cold, 
the ?ux consisting of an asphalt which is 
solid at ordinary temperatures and which 
has been lique?ed by heating. 
A further advantage of the process is the 

fact that cold mixed pavements will be in all 
respects very similar and as uniform as the 
pavements that are made by‘ methods of 

Treating cold in 
this manner eliminates the objectionable fea 
tures accompanying the heating ofthe rock 
asphalts by a fuel oil blast directed on the 
inside or to the exterior ofithe cylinder in 
which the rock asphalt is contained. The 
working temperature inside of the cylinders 
frequently runs as high as 1800° F ., result 
ing in a loss of valuable properties in the 
native bitumen and rock asphalt, factors 
which are totally eliminated by the use of 
a distillate‘ solvent and the addition of a ?ux 
as explained. - i 

A proper ?ux is a residuum conforming. 

and volatile constituents,v and normally have 
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to speci?cations as to gravity, asphalt con-_ 
tent, high ?ash and low evaporation. 

In place-of adding the distillate and ?ux 
separately, it may be desirable to add the 
distillate to the flux vand incorporating the 
combination to the cold pulverized rock as 
phalt in a similar manner to that explained 
in connection with the adding of the distil 
late or ?ux previously. ' . ' 

Following are samples made of charac 
teristic combinations‘, which give satisfactory 
results for paving. It is understood, how- 
ever, that these are particularly given as 

- examples, and in no way tend to limit‘ the 
scope of the invention, as innumerable satis 
factory combinations may be utilized for 
the different uses to which the composition 
may be applied. ‘ - 
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Pulverized rock asphalt Gal-< Kind and quantity distillate ?m 

Coal oil 2 gal __________________ _. , 
__ Coaloilégal __________________ _.' 

___.- Gasoline 4 g _ _ 
__ Gasoline 2 gal... ___ _________ __ 

Gasoline 4 gal _______________ __ 

mow-ca» . 

The salient elements of the invention con 
sist in pulverizing or breakingup the min 
,eral rock‘asphalt, and while in ‘a broken up 
state adding a liquid solvent thereto _to 
soften the bituminous or asphaltic substance 
contained in the rock, and incorporating 
with the pulverized or broken upmaterial 
a ?ux to’supply thereto certain desirable‘ 
characteristics such as increasing or decreas 

' ing the consistency and hardness of the bi 
tuminous or asphaltic substance contained 
therein, and increasing to the amount de 
sired, the percentage of bituminous material 
present. The preparation oi ‘the material 

' for laying is done while the ‘rock asphalt 
‘is in a cold state. . 
A further advantage of the process arises 

from the fact that very much simpler and 
inexpensive equipment may be utilized than ' 
:that required for the hot process. ' ‘ 
v"Batches can be made up at any time to 
he used in the- future, thus permitting the‘ 
transportin of the material from place to’ 
lace and e iminating the necessity of heat 

I mg and reheating whenever it is to be used. 
Having thus described my invention, what 

I claim is: ' I ‘ , 

L'A process ,ior ' making a bituminous 
composition, consisting inv mixing less than 
5% b weight of an atmospherically volatile 

"disintegrated bitumen-con 
taining rock,'and separately adding to this 
mixture less "than 10% by weight of a nor 
mally adhesive viscous ?ux and controlling 
the penetrationand bituminous content ‘of 
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the ?nal product by regulating the viscosity 
and amount of ?ux. 

2. ‘A process for making'a road composi 
tion, consisting in pulverizing unheated bi- ' ' 
tumen-containmg rock, mixing therewith 
less than 5% of an atmospherically volatile 
lique?er, and separately adding to this mix 
ture a normally adhesive ?ux, causing said 
?ux to permanently unite with the naturally 
contained bituminous material, and control 
ling the bituminous content in the ?nal 
product by regulating the amount of ?ux. 

3.. A process for, making‘a road composi 
tion consisting in pulverizing unheated bi- ' 
tumen~conta1ning rock, 
less than 5%: of an atmospherically volatile 
lique?er, and separately adding to this’ mix 
ture less than 10% of a'normally adhesive 

and accurately ' regulating the 
penetration of the bitumen in the ?nal com 

mixing therewith . 

80 

position by controlling the viscosity of the ‘' 

4. A process for making a road composi- ' 
tion consisting in pulverizing unheated-bi 
tumen-containing rock, mixing therewith an ' ' 
atmospherically volatile lique?er, and sepa 

adding to this mixture liquid viscous 
heated condition and controlling the 

percentage of bituminous material and con 
sistency of bitumen in the ?nal composition, 
by regulating the quantity and°viscosity of 
the ?ux. v ' ' v 

' 5. A process for making a road composi— 
tion, comprising mixing pulverized bitumen 
containing rock with an atmospherically 
volatile lique?er and a normally adhesive 
?ux, causing said ?ux 
with the naturally contained bituminous ma 
terial, and controlling 'the bituminous con 
tent in the ?nal product by‘ regulating the 
amount and character of ?ux added. , 

6., A process for making a road composi 
tion, com'prisin mixing pulverized bitumen 
containing roe with an . atmospherically 
volatile lique?er and a normally adhesive 
?ux, causing said flux to permanently unite 

to permanently unite - 
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with the naturally contained bituminous ,ma- - 
terial, and- accurately regulating the pene 
tration' of the bitumen in-the ?nal composi 
Eion by controlling the viscosity of the added 
ux. ' ' 1 > 

7. A process ‘for making a road composi 
tion, comprisin mixing pulverized bitumen 
c'ontainin roc with an atmospherically 
vviviolatile hque?er and a normally adhesive 
Y “X 

'witli the naturally contained bituminous ma 
causing said ?ux to permanently unite 

terial, and controlling the percentage of bi-‘ 
tuminous'material and consistency of him 
men in the ?nal composition b regulating 
the quantity and viscosit of ux added. 

’’ WILLIAM. . BENTLEY. 
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