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UNITED STATES PATENT OFFICE. 
RENE DEM. TAVEAU, oFPHILADELPHIA, PEN NSYLvANIA, AsstGNoR To THE ATLANTIC 

REFINING COMPANY, OF PHILADELPHIA, PENNSYLVANIA, A CORPORATION OF 
PENNSYLVANIA, 

PETROLEUMI PRODUCT AND PROCESS OF MIAKING THE SAMIE. 

1271,387. Specification of Letters Patent, Patented July 2, 1918. 
Application filed July 6, 1914. Serial No. 849,119. 

To all whom it may concern. 
Beit known that I, RENé DEM. TAVEAU, 

a citizen of the United States, residing in 
the city of Philadelphia, county of Philadel 
phia, and State of Pennsylvania, have in 
vented new and useful Petroleum Products 
and Processes of Making the Same, of which the following is a specification. 
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My invention resides in a process of treat 
ing certain products resulting from acid 
treatment of petroleum, petroleum distillates 
or residua remaining after distillation of 
petroleum for recovering orderiving there 
from an emulsion, asphalt, oil, sulfonic acids 
or sulfonates; and my invention resides in 
these products resulting from such process. 
Whenever crude petroleum, petroleum dis 

tillate or the residuum remaining after dis 
tillation of crude petroleum is brought into 
contact with concentrated sulfuric acid, 50° 
Bé... or stronger, including fuming sulfuric 
acid, or some other suitable sulfonating 
agent, as chlorsulfonic acid, a more or less 
extensive reaction takes place in which the 
asphaltic constituents or asphalt forming 
constituents and oil of the crude petroleum, 
distillate or residuum are chemically or 
physically associated with the acid forming 
a sludge, commonly called acid sludge, 
which separates by gravity from and can 
readily be removed from the remainder of 
the mass. When this acid sludge is diluted 
with hot water or treated with steam a more 
or less complete separation is effected into 
diluted sulfuric acid and hydrocarbons and 
sulfonated hydrocarbons. With sludges 
from heavy hydrocarbons (such as paraffin 
oils, spindle or lubricating oils), treatment 
with steam effects a separation into three 
distinct layers, an upper oily layer, a mid 
dle layer consisting of acid tar comprising 
dilute sulfuric acid, hydrocarbons and sul 
fonated hydrocarbons, and a lower layer of 
diluted sulfuric acid. With acid sludges 
from light hydrocarbons the same separa 
tior takes place when water is added with 
out the use of steam. With these last men 
tioned acid sludges little or no acid tar is 
formed. When cold water is used on the acid sludges from heavy hydrocarbons disin 

tegration takes place without separation into 
layers, the product in such case being similar 
in consistency to dough, and is not, strictly 
speaking, an acid tar, (though when fused 
separation takes place into three layers, the 
middle one of which is acid tar) because 
differing therefrom physically as to struc 
ture and, it is believed, differing chemically. 
This dough-like product may be treated as 
hereinafter described, for separation of sul 
fonic acids or sulfonates and asphalt and oil. 

It has heretofore been common practice 
to throw away or burn the above-mentioned 
acid tar which when warm is a thick fluid, 
but when cooled or at ordinary temperatures 
is often a solid, sometimes called "acid 
coke.’ 
By my invention, however, I treat such 
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acid tar, particularly when resulting from 
the aforementioned heavier distillate acid 
sludges to produce asphalt, oil, sulfonic 
acids or sulfonates, and emulsions. 
This acid tar produced from any of the 

sludges as above described, consists of as 
phalt or asphalt forming material, oil, sul 
fonic acids, sulfuric acid originally used in 
concentrated form, sulfurous acid, water, 
and sulfates of organic nitrogen bases. 
The acid tar or asphaltic residue from the 

acid sludge is first preferably though not 
necessarily finely divided in any way, as by 
granulation. Granulation may be accom 
plished by bringing the thick fluid mass 
while warm into contact with cold water and 
breaking up the now solid tar, as by Archi 
medean screw, into small particles or gran 
rules. At this stage the acid tar may be fur 
ther freed of sulfuric and sulfurous acids 
by washing with water. 
The material is emulsified by mixing with 

water to which there has been previously or 
simultaneously added, or to which there is 
added after mixture with the preferably 
finely divided or granulated material, so 
dium hydroxid, potassium hydroxid, lithium 
hydroxid, ammonia gas or ammonium hy 
droxid, or any other suitable hydroxid, or 
other suitable re-agent, such, for example, as 
sodium borate or carbonate, potassium bo 
rate or carbonate, ammonium carbamate, or 
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lithium carbonate, in quantity sufficient to 
neutralize the sulfuric and sulfurous acid 
and all or part of the sulfonic acids. The liquor is preferably simultaneously agitated, 
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emulsify the same. 

20 

25 

30 

40 kept warm until separation into layers takes 

45 

50 

65 

60 

65 

grees Fahrenheit, more or less. If 
sary water is added to thin the emulsion. 

as by blowing air therethrough or by stirring 
to speed the action. The liquor at the begin 
ning of this treatment is preferably rela 
tively cool, as, for example, at 90 degrees 
Fahrenheit, more or less, and as the chemi 
cal re-action and emulsifying action pro 
ceed or near completion may be raised to 
higher temperature, as for example, 150 de 
grees Fahrenheit, more or less. For a charge 
of approximately thirty-five tons of acid 
coke three hours, more or less, suffice to 
As a result of 

tions sodium (potassium, ammonium, lith 
ium or other) sulfonates are formed, and 
these sulfonates act as emulsifying agents 
for those asphaltic and other compounds 
present. The result is an emulsion of the 
asphaltic and oily constituents of the acid 
tar, which will not break or separate at 
ordinary temperatures and may be used for 
purposes later described. 
Having produced the emulsion as above 

described, the same is brought, in approxi 
mately three hours more for a charge of ap 
proximately thirty-five tons, to approxi 
mately 212 F. for a short time, as by in 
jecting steam into the emulsion, the temper 
ature of the emulsion being raised to 212 de 

If neces 

When subjected to such high temperature 
the emulsion will break or separate. The 
now... broken emulsion is then allowed to 
stand for four hours, more or less, and is 
place. . . . ... . . . - 

The emulsion then separates into two lay 
ers or masses; an aqueous lower mass or 
layer consisting of water, sodium or other 
sulfonates in solution in the water, sodium 
or other sulfate and sulfite in solution in the 
Water, and some small amount of asphaltic 
material remaining in the emulsified state; 
and an oily upper layer or mass of asphalt 
and oil, which is readily removed and con 
stitutes one of my products, or which may be 
distilled to separate from the asphalt any 
oil present, leaving asphalt as one of my 
products, the oil distillate being suitable for 
fuel or other purpose. 
Or the emulsion of the acid tar may be 

agitated, as by blowing air therethrough, in 
the presence of benzolor other suitable sol 
vent for the asphalt and oil, and then 
allowed to stand or settle with the result 
that there is a separation, in shorter time 
than in the case above described, a half hour, 
more or less, into two layers or masses; an 
aqueous lower layer or mass consisting of . 
water, sodium or other sulfate and sulfite in 

he aforementioned reac 
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solution therein, and sodium or other sul 
fonates in solution therein, there being prac 
tically no.asphalt or oil in this layer in this 
case; and an oily upper layer of asphalt and 
oil in solution in benzol or other solvent 
used. ... This upper layer is readily removed 
and then distilled. The benzol or, other sol 

70 

vent distils off and is collected and saved, . 
and the asphalt and oil remain in the still 
as residuum and constitute one of my prod 
ucts. Or by further distillation any oil 
present is distilled off leaving asphalt as one 
of my products, the oil distillate being used 
for any purpose to which it is suitable, as, 
for example, fuel. 
The liquor of the lower layers or strata 

separated from the emulsion by either of the 
modes above described may be treated as 
follows to separate and procure. Sulfonic 
acids or sulfonates. 
This liquor may have added thereto any 

suitable aluminum salt, such as aluminum 
sulfate, which reacts with the sodium or 
other sulfonates present in the liquor to pro 
duce insoluble aluminum sulfonates which 
are precipitated, and as such may readily be 
separated from the liquor by filtration, de 
cantation or other well-known methods. 
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Or the liquor containing the sodium or 
other sulfonates may have added thereto 
other metal salts soluble in water which re 
act with the sodium or other sulfonates to 
produce insoluble sulfonates of the metal of 
the salt added, these insoluble sulfonates 
being precipitated and then readily sepa 
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00 
rated from the remaining liquor by common 
methods. - " - 

Or the liquor containing the sodium or 
other sulfonates may be treated with dilute 
mineral acid, for example, sulfuric or hydro 
chloric acid, causing the precipitation of 
free sulfonic acids which may then readily be separated from the remaining liquor by 
common methods. And these recovered sul 
fonic acids may then be readily converted 
into sulfonates by causing the same to react 
with suitable compounds. For example, so 
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dium sulfonates may be produced by add 
ing to the sulfonic acids so recovered the 
sodium compound or salt of some weaker 
acid, for example, sodium carbonate; or 
sodium hydroxid may be added. - 
Or the liquor containing the sodium or 

other sulfonates may be evaporated to dry 
ness or nearly so and the residue treated 
with alcohol or any other suitable solvent 
for the sodium or other sulfonates. The re 
sult is an alcoholic or other solution of such 
sulfonates which is readily separated from 
the residue consisting of sodium or other 
sulfates and sulfites. And this residue will 
contain also non-asphaltic black powder of 
unknown composition and the asphalt which 
may have remained in the emulsified condi 
tion in the lower layer or stratum resulting 
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from the first mentioned treatment of the 
emulsion. The solution of the sodium or 
other sulfonates in the alcohol or other sol 
vent is then distilled, the alcohol or other 
solvent distilling of and is collected and 
saved, leaving behind as residue the sodium 
or other sulfonates. 
The above-mentioned sulfonates and free 

sulfonic acids I believe are new compounds 
or products and they vary among themselves 
in composition. 
The substance of dough-like consistency 

hereinbefore referred to as derived from 
cold water treatment of acid sludges of the 
heavier distillates may be treated as follows: 
This material of dough-like consistency 

may be directly treated, without emulsifica 
tion, with benzol or other solvent for the 
asphaltic material and oil in which case 
there results separation into two layers, an 
upper layer containing asphalt and oil, and 
a lower layer containing the bulk of the sul 
fonic acids and dilute sulfuric acid. 
The asphaltic material and oil of the 

upper layer may then be separated by dis 
tilling of the solvent; and by further dis 
tillation the oil is distilled off, leaving the 
asphalt. 
The lower layer containing the bulk of 

the sulfonic acids and dilute sulfuric acid 
may then be treated by removing the sulfuric 
acid and distilling off from the residue the 
benzol or other solvent therein leaving a 
residue of sulfonic acids. 
The asphalt produced by any of the afore 

mentioned modes of treatment is a new 
product or article of manufacture in that it 
more nearly resembles the natural asphalts 
than the artificial asphalts heretoforè pro 
duced since it is much heavier and more 
brittle than such artificial asphalts, and is 
suitable, either by itself or with the oil 
separated therewith, for mixture with or 
modification of either natural asphalts or 
the previously known artificial asphalts de 
rived from crude petroleum or petroleum . 
residuum, such mixtures being suitable for 
roofing, paving, metal coating etc. 
The emulsions hereinbefore referred to 

may be caused to separate or break by sub 
jecting the same to the action of a centrifu 
gal machine. Or by adding alcohol, ether, 
benzol or some other solvent for one of the 
constituents of the emulsion. Or by passing 
electric current therethrough, whereupon 
finely divided matter in suspension is coagul 
lated or comes together in masses, and so 
separates from the remainder of the mate 
rial. 
When the emulsion has been produced by 

employment of sodium or potassium or other 
borate, and particularly if the borate has 
been added in quantity greater than neces 
sary to completely react with the sulfonic 
acids, the emulsion is a product which oper 

ates as a binder, and is an excellent binder 
for coal or coke in the manufacture. of 
briquets. 
For further explanation of my invention 

reference may be had to the accompanying 
drawings, in which: 

Figure 1 is a diagrammatic chart of the 
principal features of my process. 

Fig. 2 is a representation of apparatus 
which may be employed for treating acid 
tar. 
The acid S??? charged into the vessel 

1 into which is delivered steam or hot water 
through the pipe 2 controlled by the valve 
3. The application of the steam or hot water 
causes the disintegration into the acid tar. 
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and dilute sulfuric acid which latter is 
drawn of through the pipe 4 controlled by 
the valve 5. The acid tar is delivered 
through the valve 6 to the rotating Archi 
medean screw 7 in the trough 8 above which 
is disposed a pipe 9 to which water is de 
livered through the valve. 10, the water being 
sprinkled from the pipe 5 upon the acid tar 
asitisadvanced toward the right by the screw. 
This causes the granulation of the acid tar 
which is then delivered into the vessel 11 
into which water is delivered from any 
source as pipe 10 connecting with pipe 10. 
Wessel 11 communicates through the pipe 12 
controlled by valve 13 with the suction of a 
centrifugal pump 14 which delivers the 
granulated acid tar in water through the 
pipe 15 controlled by valve 16 into the treat 
ing tank 17. Through the pipe 18 con 
trolled by valve 19 aqueous solution of 
sodium hydroxidor other material hereinbe 
fore mentioned is delivered into tank 17. 
The mass is then agitated by compressed air 
delivered through the pipe 20 which is con 
trolled by valve 21, the pipe 29 communi cating with the pipes 22 extending into the 
tank 17 and delivering air into the liquid and 
agitating the same. Through the pipes 22, 
or other similar pipes, steam may be deliv 
ered from time to time into the liquid mass. 
for raising the temperature of the charge, 
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beginning at approximately 90 degrees. 
Fahrenheit, to approximately 150 degrees, 
Fahrenheit. During the application of the 
heat and agitation an emulsion is formed as 
described. At this stage the operation may 
be discontinued and the valve 23 opened to 
draw the emulsion of through the pipe 24. 
The emulsion at these low temperatures and 
at lower temperatures remains as such and is 
suitable for use in that state, and is one of 
my products. ??? 
When the emulsion is not to be used as 

such it is raised in temperature, in the tank 
17, before drawing off through valve 23, to 
substantially the boiling point by introduc 
tion of steam through the pipes 22. When 
the mass reaches such temperature the emul 
sion is broken or is in such state that it will 
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separate into layers. As soon as such tem 
perature is reached the application of steam 
is discontinued. Separation now takes place 
into layers, the upper layer being a solution 
of asphaltic material in oil, and the lower 
layer an aqueous solution of sulfuric acid 
and water soluble sulfonates. While this 
Separation is taking place the liquid is kept 
warm, as by introduction of slight amounts 
of steam from time to time, if necessary. 
When the separation is complete the valve 23 
is opened and the lower layer of aqueous 
solution of acid and sulfonates drawn off 
through pipe 24 to the sewer, or if required 
for deriving sulfonic products is delivered 
to a suitable vessel, not shown. After the 
aqueous solution of the lower layer has thus 
been drawn off, the asphaltic material and 
oil are drawn off through pipe 24 to a still, 
not shown, where the oil may be distilled off, 
leaving the asphalt as residie. 

25 

What I claim is: 
1. The method of producing an emulsion 

of asphaltic material, which consists in dis 
integrating acid sludge, removing the acid, 
neutralizing all or a part of the sulfonic acid 
content of the asphaltic residue in the pres 
ence of water, and agitating the mass at a 
temperature below emulsion breaking tem 
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breaking temperature. 

perature. - 

2. The method of producing an emulsion 
of asphaltic material, which consists in treat 
ing acid sludge with steam or hot water to 
Produce acid tar containing asphaltic mate 
rial and sulfonic acids, neutralizing all or a 
part of the sulfonic acid content in the pres 
ence of water to form emulsifying agents 
consisting of water soluble sulfonates, agi 
tating the mass, and subjecting said asphal. 
tic material to said agents at a temperature 
below emulsion breaking temperature. 

3. The method of producing an emulsion 
of material contained in acid sludge, which 
consists in treating acid sludge with steam 
or hot water, separating oil and acid, and 
agitating the residual acid tar in the pres 
ence of water and alkali at a temperature 
below emulsion breaking temperature. 

4. The method of emulsifying acid tar, 
which consists in neutralizing all or a part 
of the sulfonic acid content in the presence 
of Water to form emulsifying agents con 
sisting of water soluble sulfonates, agitating 
the mass, and subjecting the same to said 
agents at a temperature below emulsion 

5. The method of emulsifying acid tar, 
which consists in subdividing the same, as by 
granulation, mixing the same with water, 
agitating the mass in the presence of a ma-. 
terial reacting with sulfonic acids of the acid 
tar to form emulsifying agents consisting of 
water soluble sulfonates, and subjecting the 
mass to said agents at a temperature below 
emulsion breaking temperature. 

i271,887 

6. The method of emulsifying acid tar, 
which consists in mixing the same with 
water, adding alkali, and agitating the mass 
at a temperature below emulsion breaking 
temperature. 

7. The method of emulsifying the asphal 
tic component of material resulting from the 
treatment of petroleum or petroleum prod 
uct with concentrated sulfuric acid, which 
consists in mixing the asphaltic material and 
the associated sulfonic acids in water, agitat 
ing the mass in the presence of material neu 
tralizing the remaining sulfuric acid and re 
acting with the sulfonic acids to produce an 
emulsifying agent consisting of water solu 
ble sulfonates, and subjecting the mass to 
said agent at a temperature below emulsion 
breaking temperature. 

8. The method of emulsifying acid tar, 
which consists in mixing the same with 
Water having a temperature below about 160 
degrees Fahrenheit, agitating the mass in 
the presence of material reacting with the 
Sulfonic acids to form an emulsifying agent 
consisting of water soluble sulfonates, and 
subjecting the mass to said agent. 

9. The method of producing asphaltic ma 
terial from acid tar, which consists in emul 
sifying the acid tar, raising the temperature 
of the emulsion to substantially the boiling 
point, allowing the emulsion to separate into 
?ayers, and recovering the asphaltic material 
from one of said layers. n 

10. The method of producing asphaltic 
material from acid tar, which consists in sub 
jecting the acid tar to an aqueous solution 
of alkali, heating the mass to a temperature 
conducive to separation, allowing separation 
into layers, removing the asphalt and oil 
from one of said layers, and separating the 
asphalt from the oil by distillation. 

11. The method of emulsifying asphaltic 
material or oil, which consists in subjecting 
the same in the presence of water to an emul 
sifying agent comprising water soluble sul 
fonates derived from acid sludge. 

12. The method of deriving sulfonic acids 
from acid tar, which consists in emulsifying. 
the acid tar, causing the emulsion to separate 
into layers one of which contains water solu 
ble sulfonates, and treating the liquor of 
such layer with dilute mineral acid to pre 
cipitate free sulfonic acid?. 

13. The method of deriving sulfonic acids 
from acid tar, which consists in subjecting 
the acid tar to an aqueous solution of alkali, 
heating the mass to a temperature conducive 
to separation, allowing separation into lay 
ersone of which contains water soluble sul 
fonates, and treating the liquor containing 
said sulfonates with dilute mineral acid to 
precipitate free sulfonic acids. 

14. The method of deriving sulfonates 
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from acid tar, which consists in emulsifying . 
the acid tar, causing the emulsion to separate 130 
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into layers one of which contains water solu 
ble sulfonates, adding dilute mineral acid to 
precipitate free sulfonic acids, and treating 
said free sulfonic acids with a reagent to 
produce sulfonates. 

15. The petroleum product consisting of 
a mixture of sulfonic acids derived from 

· acid tar. 
16. The petroleum product consisting of 

asphaltic material derived from acid tar. 
17. The petroleum product consisting of 

asphaltic material derived from acid tar and 
substantially free of sulfonic compounds. 

18. The method of emulsifying acid tar 
residue of acid sludge remaining after treat 
ment of the same with hot water or steam, 
which consists in subjecting such residue in 
the presence of water through a temperature 
range beginning at about 90 degrees Fahren 
heit and extending to about 150 degrees Fah 
renheit to material reacting with the sul 
fonic acids to form an emulsifying agent 
consisting of water soluble sulfonates, and 
agitating the mass. . 

19. The petroleum product consisting of 
asphaltic material and oil derived from acid 
tar. 

20. The petroleum product consisting of 
asphaltic material and oil derived from acid 
tar and substantially free of sulfonic com 
pounds. 

21. The petroleum product comprising a 
mixture of sulfonates derived from acid tar. 

22. The product consisting of an emul 
sion of asphaltic material derived from acid 

acids, which consists in producing a Water tar. . . 

40 

23. The product consisting of an emul 
sion of asphaltic material of acid tar in Wa 
ter containing soluble salts of sulfonic acids 
of acid sludge. 

24. The petroleum product consisting of 
asphaltic material derived from an emulsion. 
of acid tar. 
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25. The method of emulsifying asphaltic 
material or oil, which consists in agitating 
the same in water containing an emulsify 
ing agent comprising water soluble Sulfo 
nates derived from acid sludge at a tempera 
ture of substantially 90 degrees F., increas 
ing the temperature to substantially 150 de 
grees F., and thereafter reducing the tem 
perature. + ':' : : ' ' . ' 

26. The method of producing asphaltic 
material from acid sludge, which consists in 
subjecting the acid sludge to steam or hot 
water to form acid tar, emulsifying the acid 
tar, breaking the emulsion, and separating 
the ???????? material. . . . . . The method of producing asphaltic 27. 
material from acid sludge, which consists in disintegrating acid sludge, emulsifying a resi 
due containing the asphaltic material, break 
ing the emulsion and allowin 
material from one of Said layers, 

fonates from one of sai 
« . . ? separation 

into layers, and separating the asphaltic 

28. The method of producing asphaltic 
material from acid sludge, which consists in 
disintegrating acid sludge by subjecting the 
Same to steam or hot water, separating the 
aqueous liquid and leaving a residue of acid 
tar containing sulfonic acids, mixing said 
residue with water, converting sulfonic acids 
into water soluble sulfonates, subjecting the 
asphaltic material to the emulsifying action 
of said sulfonates, breaking the emulsion and 
allowing the same to separate into layers, 
and separating the asphaltic material from 
one of said layers. 

29. The method of producing asphaltic 
material from acid sludge, which consists in 
disintegrating acid sludge by subjecting the 
same to steam or hot water, separating the 
aqueous liquid and leaving a residue com 
prising asphaltic material, oil and sulfonic 
acids, converting the sulfonic acids into Wa 
ter soluble ????????§ subjecting the as 
phaltic material and oil to the emulsifying 
action of said sulfonates, breaking the re 
sulting emulsion and allowing it to separate 
into layers, recovering the asphaltic material 
and oil from one of said layers, and separat 
ing the asphalt from the oil by distillation. 

30. The method of producing a water 
emulsion of acid tar containing sulfonic 
acids, which consists in mixing the same 
with water in the presence of a reagent pro 
ducing with said sulfonic acids water soluble 
sulfonates. - 

31. The method of producing asphaltic 
material from acid tar containing sulfonic 
emulsion of said acid tar by mixing the 
same in water in the presence of a reagent 
producing with the sulfonic acids water 
soluble sulfonates, breaking the resultant 
emulsion, and separating the asphaltic ma 
terial. 

32. The method of producing asphaltic 
material from acid sludge, which consists in 
disintegrating acid sludge, separating the 
aqueous liquid and leaving a residue consist 
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ing of a mixture of sulfonic acids and as 
phaltic material, and separating the asphal 
tic material from said residue. 

33. The method of producing asphaltic 
material from acid sludge, which consists in 
disintegrating acid sludge, separating the 
aqueous liquid, emulsifying the residue, 
breaking the emulsion and allowing separa 
tion into layers, and recovering the asphaltic 
material from one of said layers. 

34. The method of deriving sulfonates 
from acid tar, which consists in treating the 
acid tar, with water and alkali to form an 
emulsion, causing the emulsion to separate 
into layers, and Sº????????? water soluble sul 

ayers. 
35. The method of treating acid tar to 

produce asphaltic material and Sulfonates, 
which consists in granulating the acid tar, 
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???? 
emulsifying the same by agitating the granu 
lated acid tar in the presence of water and 
alkali at a temperature suitable for emulsi 
fication, breaking the emulsion and allowing 
the mass to separate into layers containing, 
respectively, asphaltic material and sulfo 
nates in solution. w 

36. The method of producing asphaltic 
material, which consists in disintegrating 
acid sludge by steam or hot water, separat 
ing the resultant acid tar, subjecting the 
acid tar to an aqueous solution of alkali, 
heating the mass to a temperature conducive 
to separation, allowing separation into a 
plurality of masses, and separating the as 
phaltic material of one of said masses. 

37. The method of producing asphaltic 

1,27,88? 
material, which consists in disintegrating acid 
sludge with steam or hot water, separating 
the resultant acid tar, granulating the acid 
tar, subjecting the acid tar granules to an 
aqueous solution of alkali, heating the mass 
to a temperature conducive to separation, 
allowing separation into a plurality of lay 
ers, and separating the asphaltic material of 
one of said layers. 

In testimony whereof I have hereunto af 
fixed my signature in the presence of the two 
subscribing witnesses. 

RENÉ DE M. TAVEAU. 
Witnesses: 

H. M. NICHOLs, 
F. C. RoBIN soN. 
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