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PRocess of MAKING FELTED FIBROUs COMPOSITIONs. 
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15, 1927. Serial No. 184,074. 

This application is a division of my appli 
cation Serial No. 750,927 filed November 19th, 
1924. . . - 

The salient object of this invention is the 
is production of a waterproof paper in which 
the waterproofing agent is incorporated into 
the paper simultaneously with the felting op 
eration. . . . . . . . . . 
In the drawings: - - -- i. 
Figs. 1, 1A and 1 taken together indicates 

a more or less diagrammatic showing of an 
apparatus suitable for carrying out the pres 
ent invention. . . . . . . . . . . Referring to the drawings, 1 designates an 
emulsifying tank adapted to receive asphalt 
or other binder, and an emulsifying agent 
such as clay and water. This tank mav be of 
any suitable construction and is provided 

() 

with a rotating shaft 2 driven through gears 
3 and 4, leading to any source of power. The 
shaft 2 carries a series of arms 5 cooperating 
with stationary arms 6 secured to the side of 
the emulsifier. The object of this emulsifier is 
to form an emulsification of the binder and 

25 emulsifying agent such as clay, etc. In mak 
ing this emulsified composition, the clay is 
put into the emulsifier and water is gradually 
added until a paste or doughy mixture is ob 
tained. Asphalt or other pitchy binder is 

30 than slowly stirred into this paste and water 
is gradually added from time to time to ob 
tain a working consistency. The water is 
preferably warm or hot. This mixture is 
thoroughly beaten up until the binder is uni 

35 formly dispersed through the emulsifying 
agent, the object being to reduce the binder 
to a very fine state of division and thoroughly 
mix it with the clay. It is to be understood 
that other emulsifying agents than clay, may 
be used and in certain cases other binder 
might be used such as hereinafter designated. 
This mixture contained in the emulsifier 

can be delivered to a beater 7 through a pipe 
controlled by valve 9. The beater 7 is of a construction adapted for converting stock 
into pulp and is provided with a suitable 
beating roll or arms 10 and 11. The pulp 
which I use may be made from any suitable 
fibrous material such as paper waste, tan 

40 

45 

50 
and hemp. After the fibre is beaten to a pulp, 
the pulp is delivered by means of pipes 12 
and 13 and pump 14 to a mixing tank 15. 
This tank 15 is provided with a mechanical 

55 agitator 16 driven from any suitable source 

or adhere to the machine. 

bark, wood pulp, cotton waste, grassy fibres, 

of power. The emulsified mixture heretofore 
referred to instead of being delivered to the 
beater may be delivered direct to the mix ing tank through, pipe 17 controlled by valve 
18. If the emulsified composition is delivered 
directly to the beater it is closely and thor 
oughly beaten into amalgamation with the 
pulp, and if it is delivered directly to the 
mixing tank it is there mixed with the pulp in such a way as to thoroughly amalgamate 
with the latter. It will be desirable in many 
cases to add a filler to the mixture which 
may be of such relatively cheap materials as 
saw dust, sand, ground cork or any suitable 
comminuted material. It may be desirable to 
add more clay to the mixing tank also. The 
mixture in the tank 15 is thinned to the de 
sired consistency by adding as much water 
as desired through the pipe 19. The consist 
ency of the mixture in the mixing tank will 
depend upon the character of the product to 
be formed and also upon the character of the 

60 
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75 

material in the mixing tank. In the forma 
tion of roofing compositions, the mixture I 
have found, in certain cases, should be suffi ciently liquid to permit the fibres to more or 

80 

less flow in the water so that they will have 
opportunities to interlock and interlace with 
each other when the water is separated out. 
It is also very important that the materials 
be sufficiently mixed to insure a thorough 
amalgamation of the fibre with the emulsi 
fied binder and with such filler, if a filler be 
used. The materials in question should be 
so mixed that when in an aqueous solution 0 

they will be free of any tendency to be sticky 
It may be here 

noted that when the emulsified composition 
is formed, the particles of the binder should 
be so thoroughly and finely dispersed through 
the aqueous paste that the particles of the 
binder will tend to be thoroughly separated 
from each other and surrounded by the clay 
and water. The operator may ascertain that 
the emulsification has been sufficient by man 
ual manipulation. If properly emulsified it 
will have a smooth, soapy feeling and be free 
from any tendency to exhibit adhesiveness. 
After the material is thoroughly mixed it 

is delivered to the sheet forming mechanism 
through pipe 20 controlled by valve 21. The 
delivery end of the pipe 20 is provided with 
a nozzle 22 which is preferably the width of 
the sheet desired. The nozzle 22 delivers the 
mixture to a box 23 which overflows in an 
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endless travelling screen 24. This screen 24, 
which may be of a construction similar to 
those used in the papermaking industry, may 
be a foraminated brass belt which is trained 
around rollers 25 and 26. Intermediate idler 
rollers may be provided as desired. The up 

r lap of the belt travels across rollers 27 
orming in effect a table or support for the 

belt. At either side the screenis provided 
with confining belts 28; it being understood 
that these belts serve to prevent the material 

over the sides of the travelling: from flowing 
Screen. -- . 

Preferably spreader or distributing rolls 
29 and 30 are provided and the frame spring 
gripped as shown at 31. As shown in Fig. 1, 
the apparatus is broken away to reduce the 
size of the drawings, the endless screen is of 
sufficient length to allow the desired amounts 
of water to drain through the screen. 
cilitate the removal of the water from the 
sheet, I provide a plurality of suction boxes 
32 and intermediate pressure rolls 33, a fur 
ther suction pipe 34 may be provided to re 
move further water if desired. . . 
In forming, the sheet passes over the fo 

raminated belt or screen into a canvas or 
other fabric belt 35, which is trained around 
a series of rolls 36 and driven from any suit 30 

35 

able source of power. Pressure rolls 37 may 
also be provided. The now formed sheet a 
is threaded up over the belt 38 to feed rolls 
39 and thence up over rolls 40 and 41 to a 
series of drying rolls 42. The belt 38 serves 
to take up the surplus moisture and it is there 
after dried by passing it around rolls 43. 
The belt 35 may be cleaned by means of rotating brushes 34 and suitable water jets 

40 
45. The belt 38 can also be cleaned by brushes 
46 and jet nozzle 47, and the screen 24 by 
brushes 48 and jet nozzle 49. It will be 
understood, however, that one of the impor 
tant features of the present invention is that 
the mixture which is to be sheeted is of such 

45 
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character that it can be readily washed off of 
the various belts and will not stick thereto. 
After the now formed sheet leaves the rolls 

42 it passes through rolls 50 to the coating 
mechanism 51 which is provided with deliv 
ery pipe 52 for the coating material, and 
pressure rollers 53 which may be of any suit 
able construction. If granular faced roofing 
is being formed, the coated sheet can be fed 
beneath hopper 54 containing suitable granu 
lar materialso as to cover the face of the 
roofing. The sheet then coated and covered 
with granular material is passed between 
presser rolls 55 and thence over cooling rolls 
56 to slitting knives 57 carried by roll 58. The 
sheet which is now severed longitudinally 
may be cut transversely to form shingles or 
shingle strips bypassing through transverse 
knives 59 carried by rollers 60. It is to be 
understood of course, that these knives and 
rolls are so geared as to operate synchro 

desire s a design printed thereon, etc. 
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nously. The shingles or shingle strips are 
then carried away by travelling conveyor 
belt 61. 
The apparatus here shown is adapted for 

making shingles or shingle strips of prepared 
roofing such as asphalt shingles and the like, 
but it is to be understood that the sheet after 
EE, formed may be treated in any manner, such for example, as having 

It ina irable in certain instances to 
put a grinulae facing over the sheet and dis 
ense with the eoating. This may be done 
E. granular material on the sheet through the hopper 61 while the sheet is still 
in sufficiently plastic condition to permit the 
E. material to become partially em 
edded in and adhere to the sheet. In other 

cases it may be desirable to give a color or 
luster to the roofing and this can be accom 
plished by covering the granular facing of 
the roofing after it is applied with a film of 
silica of soda and a pigment or dye, 
ment or dye giving the desired of: 
An essential feature of this process resides 

in the conversion of asphalt or other bitu 
minous or hydrocarbon material, which is 
normally of an adhesive nature into a finely 
divided non-adhesive form. This transfor 
mation is accomplished by a process of dis 
persion of the asphalt into water by means of 
an emulsifying agent. The asphalt used is 
solid or semi-solid at ordinary temperature 
and is of a character similar to that which is 
employed for the purpose of waterproofing 
felts, fabrics and the like as in the manu 
facture of prepared roofings. The asphalt 
may either E. a native asphalt, pure or con 
taining mineral matter softened, if desired, 
by means of fluxing oils, or may be the prod 
uct of distillation or oxidation of asphaltic 
petroleums in a well known manner. It is 
the nature of such asphalts that, when they 
are placed in contact at moderate temper 
atures to coalesce or adhere so as to form a co 
herent and homogeneous mass and this is an 
essential characteristic of such asphalts as are 
used in the manufacture of the stock for par 
ticular purposes to be referred to hereinafter. 
In place of asphalts such as described, I may also employ tars and pitches of vegetable, ani 
mal or mineral origin, resins or resinous mate 
rials softened, if desired, with tempering 
oils so as to bring them to the proper consist 
ency for the purpose intended, and such sub 
stances are regarded as comprehended by the 
term “asphalt’ as employed herein. Hereto 
fore while it has been proposed to form vari 
ous. waterproof compounds containing fibres 
to be made or produced in block or sheet form, 
such materials could not readily be used in 
connection with the usual web forming ma 
chines such as are employed for example in 
the manufacture of felt or paper for the rea 
son that the stock including the contained as 

the pig 
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phalt was of such an adhesive nature as to 
cause the gumming of the machinery and 

3 

heating stock and under the pressures em 
ployed in forming a web on the paper ma 

blankets. Of course, if the pitch be of such ?chine, and it has also been impossible to pre 
solidity at ordinary temperatures that it is 
capable of being ground or comminuted like 
gilsonite it may be mixed with fibre just as 
particles of charcoal are mixed, but in that 
event, such pitchy particles are not adhesive 
at ordinary temperatures at which the stock 
is maintained when the web is being formed 
into paper, and the subsequent evaporization 
of the water or subjection of the web to pres 
sure would not cause the coalescence of the 
pitchy particles in the web, and the water 
proofing of the fibres. 
While the asphalt herein referred to is des 

ignated as being solid or semi-solid at atmos 
pheric temperatures, nevertheless, it is well 
known that materials of this character are 
scientifically or more correctly known to be 
liquids of exceedingly great viscosity, so that 
while capable of being handled en masse, 
nevertheless, they flow slowly at ordinary 
temperatures and require a containing vessel 
in order to confine them. Materials of this 
character are readily liquifiable by heat, ex 
hibiting a gradual decrease in viscosity with 
the elevation of temperature. Such solid or 
semi-solid asphalts as require the application 
of heat as distinguished from liquid asphalts 
are most readily adapted to produce this non 
adhesive emulsion. The liquid asphalts, i. e. 
those capable of being emulsified without the 
application of heat, while convertible to a 
relatively non-adhesive form, are neverthe 
less too easily affected by the pressures em 
ployed during the felting operation, so that 
they becomesticky when used on the paper 
machine. The selection of asphalt of proper 
character and consistency is therefore anim 
portant item in producing the non-adhesive 
emulsion. For the purpose of this process as 
stated before, it is necessary to convert this 
adhesive asphalt into a finely divided non-ad 
hesive form in which it may be mixed with 
fibre stock and water and produce a non-adhe 
sive and non-coherent mixture that is cap 
able of being flowed into web form in much 
the same way that ordinary fibre or paper 
stock is caused to form a web. 

In paper stock it is necessary, as is well 
known, fo have a sufficient quantity of water 
in order that the web forming materials may 
spread themselves in a web, and consequent 
ly in any emulsion which is used for this pur 
pose it is necessary that the water constitute 

60 

the external or continuous phase so that ad-: 
ditional water may be supplied to form a 
freely flowing mass, and yet be capable of ex 
traction or expression when the web is pro 
duced. So far as I am aware, with the infor 
mation previously supplied it has been con 
sidered impossible heretofore to produce an 
aqueous emulsion of asphalt which is non 
adhesive under the conditions prevailing in 

pare an emulsion of this character in which 
has been carried the large amount of asphalt 
relative to the paper stock which is necessary 
to produce completely waterproofed sheet of 
felted fibres. I am aware that emulsions of 
soaps and resinous materials have been used 
heretofore for the purpose of sizing paper 
stock to make it water resistant, but such 
emulsions have been used under conditions in 
which the soluble soap employed as an emul 
sifying agent is reacted upon chemically 
prior to the formation of the web so as to 
break the emulsion and precipitate insoluble 
and more or less non-adhesive soaps or resi 
nates upon the fibres. 
contemplates the use of no chemicals or real 
gents which disturb the emulsion or change 
its non-adhesive character at any stage of the 
operation prior to the complete removal of 
water;-the transformation from non-ad 

The present process 
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hesive to adhesive character of the asphalt 
being accomplished only by the removal of 
water, through the application of pressures 
or heat, or both. 
In order to produce the emulsion above re 

ferred to, I use clay containing a large pro 
portion of colloidal material as an emulsify 
ing agent, but obviously other finely divided 
powders or collodial materials which pro 
duce an emulsion of a non-adhesive character 
may be used in lieu thereof. 
The emulsion may be produced in batches 

or by a continuous process. If prepared as a 
batch, I first make-a thick aqueous suspension 
of the clay and heat it to a temperature ap 
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proximating the melting point of the asphalt 
which is to be emulsified. The asphalt is also 
heated until it is quite fluid, the temperature 
varying with the viscosity of the asphalt and 
its melting point. Preferably a temperature 
of 300 to 400 degrees F. is employed for the 
harder varieties of asphalt while for the 
softer varieties a lower temperature affords 
the desired degree of fluidity. The aqueous 
suspension heretofore referred to is produced 
in a vessel having means for rapidly agitat 
ing the contents thereof. Its consistency is 
such that it is too fluid to hold its form but 
sufficiently liquid to flow slowly through a 
fair sized orifice. It is important that the consistency of this paste be regulated within 
more or less definite limits as the degree of 
operation depends largely upon the viscosity 
of the internal friction resulting in the agi 
tation of the asphalt throughout the viscous 
clay suspension. " . . 
The molten asphalt is gradually added to 

the viscous suspension while the mass in the 
vessel is being subjected to rapid agitation. 
This is important in order to avoid inversion 
of phase and production of an adhesive emul 
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dispersion obtained during the emulsifying 
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sion. As the asphalt is introduced and con 
tinuously emulsified, the mass thickens and 
it becomes necessary to add water in order to 
maintain the desired viscosity of the contents 
of the vessel. The addition of asphalt is con 
tinued, alternating with the additions of wa 
ter and in such quantities as to maintain the 
desired consistency. If the vessel is sufficient 
ly large, water and asphalt may be added 
simultaneously in the desired proportions. It 
is advantageous to maintain the temperature 
of the asphalt above the boiling point of water 
as the expansive force of the steam generated 
upon contact of the asphalt with the aqueous 
suspension produces, by more or less foam 
ing, an extension of surface of the pitchy 
material during its incorporation. The 
mechanism of this dispersing operation is 
somewhat as follows: as the asphalt strikes 
the thick aqueous suspension, it becomes im 
mediately subjected to the agitating arms of 
the mixer. These arms produce rapid exten 
sion and subdivision of the stream of pitch 
into very fine threads throughout the mass of 

5 clay suspension. The viscosity of the thick 
suspension assists in the formation of these 
threads and their fine degree of attenuation. 
At the same time the formation of bubbles 
induced by the steam generated assists in the 
production of thin films and threads of the 
asphaltic material. As these threads are be 
ing rapidly formed and rapidly attenuated, a 
point is reached depending upon the temper 
ature of the mass, its viscosity and rapidity 
of agitation, at which the threads have be 
come so fine and their surface so great that 
they become rapidly broken and subdivided 
into filaments which in turn become subjected 
to further subdivision until their length is 
such that their surface tension causes the 
minute threads thus formed to assume a 
globular spherical form. This dispersion is 
produced not only under the conditions and 
hy the mechanical agency above referred to, 
but also through the presence of the colloid 
which in effect increases the surface tension 
of the more or less molten pitch undergoing 
dispersion or decreases that of the dispersive 
medium. 
As a result of this operation the asphaltic 

material referred to becomes dispersed 
throughout the aqueous suspension into very 
minute particles. Under the microscope 
these particles exhibit a spherical or ellipti 
cal form depending on the temperature and 
conditions of dispersion. The more perfect 
the dispersion, the more nearly spherical and 
the finer are the resulting particles. Their 
size varies, ranging from particles which are 
probably of colloidal dimensions to . those 
which can be seen as individual particles with 
the naked eye. The average size of the parti 
cles is about .01 millinaeter. Some of the 
smaller particles exhibit distinctive Brown 
ian movement. It should be noted that al 

resides in the degree of dispersion of the 
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through the pitch is in liquid condition while 
being dispersed, the form of the particles or 
relation of phases does not change upon cool 
ing and upon more or less hardening or solidi 
fication of the pitch in its subsequent reduc- 70 
tion to normal temperatures. The emulsion 
thus formed has the peculiar characteristics 
of not being affected by electrolytes but pre 
cipitates a positively charged colloid as ferric 
oxide sol. The emulsion itself is weakly 75 
electro-negative. It will be observed that in 
the system so produced the asphalt consti 
tutes the dispersed or internal phase while 
the external or continuous phase comprises 
the water with the suspended clay colloid. 
This constitution of phases with the water as 
the external phase permits the dilution or ad 
mixture of water with the emulsion in all 
proportions so that when applied to the fibre 
stock the necessary quantities of water may 
be added to accomplish the desired web form 
ing operation. - 

It is important to note that a desirable 
feature in the preparation of this emulsion 

80 

90 
asphalt particles throughout the continuous 
phase. The fineness of dispersion is to a con 
siderable extent regulated by the viscosity of 
the mass during agitation and by its tempera 
ture. For example, if the clay suspension be 
too thin, and the necessary internal viscosity 
be lacking, the threads formed during the ini 
tial stages of dispersion are relatively coarse, 
and the material thus comminuted mav main 
tain various coarse stages of subdivision 106 
ranging from relatively coarse threads down 
to the finer particles. Likewise if the tem 
perature of either the asphalt or the suspen 
sion is too low, coarse particles are similarly 
formed. On the other hand, should the tem- 105 
perature of the pitch or the partially formed 
material be too great, there is danger of par 
tial or local coalescence of the previously 
formed material, due probably to the com 
plete removal of water by heat from around 110 
some of the asphalt particles at the point of 
confluence with the incoming hot liquid 
asphalt. Furthermore, care should be taken 
to have sufficient water present at all times 
as otherwise the asphalt will agglomerate 
producing complete inversion of the phase, 
the water and clay constituting the internal 
phase with the asphalt as the continuous me 
dium. The degree of dispersion attained, 
plays, I believe, an effective part in causing 
the material to retain its non-adhesive char 
acter in the highest and more persistent de 
gree. The process of dispersion, I believe, re 
sults in the formation of heavily absorbed 
films of water and clay colloid about the indi 
vidual particles of asphalt. I believe that the 
finer the degree of dispersion attained and the 
greater the surface energy thus resulting, the 
more tenaciously is this protective film re 
tained about the particles, so-that in subse 
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quent operations of forming paper, this pro 
tective coating is not readily broken or dis 
turbed and is only disrupted after the water 
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has been to the largest extent expressed by the 
drying of the sheet. The larger the particles, 
the more easily is this film disturbed in which, 
case such larger particles are more readily 
affected by the pressures employed upon the 
paper machine and the greater will be the 
tendency for the asphalt to become adhesive 
through the easy removal of the protective 
coating. I have found when using asphalt 
of about 140 melting point, a desirable tem 
perature at which to maintain the clay 
suspension is about 150 degrees F., and a 
satisfactory temperature at which lo carry 
the asphalt is about 325 to 350 degrees F., the 
temperature of the batch being maintained 
during the addition of the hot asphalt by the 
introduction of further quantities of water 
at a proper heat to compensate for the tem 
perature of the incoming asphalt. 
When it is..desired to hold the temperature 

of the batch or bulk supply above 212 degrees 
F., in order to more advantageously emul 
sify very viscousmaterials, such as high melt 
ing point oxidized asphalts, the emulsifyirig 
apparatus is sealed and the entire operation 
is carried on at pressures above atmospheric. 
It is thereby possible to maintain a tempera 
ture above the boiling point of water without 
permitting evaporation or boiling away of 
any substantial portions of water from the 
apparatus. 
The non-adhesive character of the emul 

may be roughly followed by manual manipu 
lation. A quantity of material when worked 
between the fingers should feel smooth, : particles 

O 
plastic, slippery and free from 
and should exhibit no tendency for the parti 
cles of asphalt to agglomerate among them 
selves when pressed or rubbed between the 
fingers. In fact, the emulsion thus produced 
should feel substantially like the thick clay 
suspension originally employed in its pro 
duction. It should be readily washed from 
the hands with water and should be capable 
of dilution in all proportions with further 
quantities of water. If it should be desired 
to retain the asphalt particles in suspension 
to the best possible extent, a protective non 
adhesive colloid may be added after the 
emulsification has been completed. 

In order that this emulsion should 
able to the greatest possible extent of bein 
carried in large quantities by the fibrous 
stock, it is desirable that the proportion of 
asphalt to clay be large. The amount of as 
phalt which can thus be emulsified depends considerably upon the clay, apparently vary 
ing with the amount of colloidal matter in such clay, thus clays carrying the largest 
amount of colloidal matter being capable of 
carrying the larger amounts of asphalt. By 

be produced. . . 
be cap 

using the proper quality of clay I have been 
able to make an emulsion containing as much 
as ten parts of asphalt, by weight, to one part 
of clay. Ordinarily, however, portions of 
four or five parts of asphalt to one part of 
clay will be found most satisfactory although 
smaller proportions may be employed where 
the amount of asphalt to be contained in the 
*final paper productis small and does not con 
template its complete saturation. An analysis 
of a typical emulsion made by the operation 
above indicated, would show approximately 
50% by weight of asphalt, 10% by weight o 
clay and 40% by weight of water. 
I have heretofore described a batch process 

for producing this emulsion but I have found 
where large quantities are required, that it 
is most desirable to effect its manufacture as 
a continuous operation. For this purpose, I 
have provided a mixer or an emulsifying ap 
paratus provided with helical blades mounted 
upon a rapidly revolving shaft. As an in 
itial stage in producing the emulsion this ap 
paratus is charged with the aqueous suspen 
sion or with finished product as before de 
scribed for batch operation. The agitation 
blades are so disposed as to cause a rapid in 
corporation of liquids introduced at the top 
of the vessel with the bulk contents of the 
container . . . . . After the initial charge of suspension or 
emulsion has been prepared of the desired 
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viscosity, asphalt in a heated liquid condition 
is fed into the mass preferably as it circulates 
downward. Simultaneously there is fed a 

sion and its desirable degree of dispersion thin aqueous suspension of the emulsifying 
agent in regulated and predetermined pro 
portions corresponding to the proportions de 
sired in the final emulsified composition. For 
example, if an emulsion of the composition 
pension is made up in proportions of one 
part by weight, of clay, and four parts by 
weight of water. This suspension is fed to 
the emulsifier as previously described contin 
uously and in predetermined quantities and 
simultaneously with the introduction of as phalt in like regulated quantities. By reg 

above described is desired, the aqueous sus 

0. 

O5. 

O 

ulation of the volume of the incoming streams . 
of asphalt and suspended emulsifying agent 
and by continuous withdrawal of the finished 
product from the system, an emulsified com 
position of the character above described will 
In the producing of emulsion thus con 

g tinuously, it is important to maintain sub 

5 

120 

stantially similar conditions of viscosity, in 
the circulating. mass of finished, and surplus 
emulsion always contained in the system. 
The retention of this quantity of surplus 
emulsion in the system acts as a balance wheel 

125 

against minor variations of viscosity and 
temperature due to momentary, introduction 
of excess of either asphalt or clay suspension. 
It will be evident that on account of such 30 
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minor variations and the necessity for main 
taining nearly constant conditions of propor 
tions, temperature and viscosity, it is advan 
tageous to maintain as large a bulk supply of 
finished emulsion in the system as is com 
patible with the rate of introduction of in 
coming ingredients and the withdrawal of 
the finished product from the mixer. 
The product of this continuous operation 

is in all respects the same as that produced 
by batch operation previously described. 
As taken from the mixer, it is viscid con 
sistency but not so stiff as to prevent its ready 
egress from the orifice provided for its with 
drawal. As fast as produced this emulsion is 
preferably thinned with water so as to fa 
cilitate its transfer by pumps to the storage 
tanks and receptacles wherein it is held in 
Suspension for admixture with the paper 
stock. These tanks or receptacles in which 
the emulsion is stored are preferably pro 
vided with mechanical agitators which serve 
the purpose of maintaining a uniform sus 
pension of the asphalt throughout the aque 
ous medium. 
In the manufacture of paper by means of 

this process the stock is prepared in the usual, 
manner by beating, jordaning and screen 
ing. Various stocks may be used such as 
Sulphite, Sulphate, rag fibres, mixed papers, 
mechanical wood, leather, to which if desired, 
may be added sawdust. In some instances af 
ter the stock has been thoroughly beaten out, 
the emulsion may be pumped directly into 
the beaters and circulated with the stock un 
til a uniform mixture is obtained; or an emul 
sion may be added in the stuff chest and like 
wise subjected to suitable agitation to provide 
a uniform mixture. I have generally found 
it preferable, however, to mix the emulsion 
with the fibre stock at the mixing box inter 
posed between the machine chest and the 
screens. The proportion of emulsion to 
stock is readily controlled by valves on the 
delivery line or by usual metering devices and 
its introduction at this point facilitates rapid 
and easy variation of proportions. The mix 
ture thus produced is preferably kept cold 
and passes through the screens and to the 
flow box of the machine whence it is formed 
into a sheet, exactly as if the stock contained 
no emulsion. A cold mixture produced by 
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mechanical refrigeration, if desired, affects 
favorably the non-adhesive qualities of the 
emulsion and assists its resistance to pres 
sure during sheet forming operation. The 
sheet or web is formed in the usual manner by felting or interlocking with the fibres on 
either cylinder or screen depending upon the 
type of machine, the sheet being successively 
subjected to the action of suction boxes, press 
rolls and after the desired amount of water 
is removed transferred in the usual way to 
the dryers. During the entire time and at all 
stages of the passage of the stock over the wet 

the driers. 
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end of the machine, the asphalt particles re 
tain their adsorbed films of water with pro 
tecting colloid to such an extent that the sheet 
or stock is at all times non-adhesive. Upon 
reaching the dryers, the residual moisture is 
gradually removed and the asphalt particles 
under the influence of heat and removal of 
adsorbed films of water gradually coalesce 
forming a more or less continuous phase 
throughout the sheet. When operating with 
a nulti-cylinder machine, it is of course pos 
sible to vary the quantity and character of the 
emulsified asphalt in any of the plies; for ex 
ample, the outer plies inay be composed of 
ordinary rosin size stock free from asphalt, 
Or may have introduced a colorable pitch 
while the body plies of the sheet may contain 
the usual quantity of black asphalt; likewise, 
under such conditions it is possible to use a 
softer asphalt of the same character in the 
body plies while employing a relatively hard 
and high melting point asphalt for the outer 
plies. It will be apparent that wide varia 
tions in character of the resulting product 
may be effected under such conditions pro 
ducing thereby sheets which are particularly 
adaptable for special uses in which water 
proof boards or heavy papers can be applied. 
The product of this process is further char 

acterized by the additional strength in the re 
Sulting sheet over that possessed when the 
stock itself is formed into a corresponding 
unsaturated sheet. The strength is increased 
almost directly in proportion to the amount 
of asphalt introduced. This affords an ad 
ditional advantage in the roofing art wherein 
a product of this character containing less 
than the full saturation may be subsequently 
subjected to the usual process of tank satura 
tion to take up additional amounts of asphalt 
and complete its saturation. A product of 
this character referred to, on account of its 
additional strength can be run through the 
machine with great rapidity and has the 
properties of absorbing additional saturation 
with great readiness. 

It has heretofore been impossible to un 
der-saturate or partially saturate a sheet of 
dry felt by tank method for the reason that 
Saturation proceeds from the outer surfaces 
of the sheet and if the sheet is not permitted 
to take on its full saturation, it will be found 
that although the outer surfaces are com 
pletely saturated, the inner body of the paper 
may remain entirely free from the saturating 
liquid. A product of this process when in 
completely saturated differs in this respect. 
The coalescence of the individual particles 
of asphalt and their ability to coat the indi 
vidual fibres constitutes a novel feature of 
the behavior of the stock thus produced, on 

w Even though the amount of 
asphalt maintained in the sheet be consider 
ably less than that required to produce full 
Saturation, the asphalt contained therein is 
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of the sheet as a more or less 
ing upon the fibres. Whi 
the body of the sheet, I h 
surface may under some 
more or less freed from th 
apparently as a result of 
or sucking from the surfac 
being formed. In such cases 
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face or superficial areas may, sh 
of the asphalt as abové describi 
applications of this process 
valuable feature of the invention 
stance, in the case of floor coverings which 
are to be painted with a decorative goating. 
It has heretofore been found difi plying such paint coatings to gliding 
rated felt, to prevent the asphalt.ftemb 
coming dissolved into the paint, and di 
ing it. The product of this inven. 
affords an ideal surface upon W ich, 
with decorative paint. iii. 
I have described a drying operati 

usually carried on in connection with 
inder or Fourdrinier type of 
which a drying temperature is used above 
the boiling point of water and sufficient to 
cause complete coalescence of the individual 
PE, of asphalt into a continuous film. 
the drying operations in such a way, that the 
particles of asphalt, especially when used in 
crete form and serve the function of tying 
together and reinforcing the fibres and act 
ing as a water repelling agent. Fore ample, the product of this process produced in 
on a wet machine may be dried in a drying phaltem 
room at a relatively low temperature and by 
proper selection of temperature with rela 
tion to melting point of asphalt employed, 
a dry sheet may be obtained in which the 
asphalt particles maintain their individual 
form, serving the purposes above described. 

It will be further noted that the adhesive 
character of the asphalt is resumed durin 
the removal of water and by heat and with 
out the use of chemicals or reagents to con 
vert it to altered form. This result is ac 
complished by the purely physical means de 
scribed. 
I have discovered also that a valuable fea 

ture of the invention resides in the fact that 
the addition of the asphalt emulsion as be 
fore described to the paper stock, causes the 
fibres in their formation to be somewhat 
bulked; that is to say, the particles of asphalt 
seem to have the tendency to separate the 
fibres from each other to some extent durin 

body of the sheet may contain the asphalt: 
uniformly distributed throughout, the sur; 

the hot.asp 

sedabove. m 
urated felts. 

, cheap, and the 
r overtheproduction of saturated felts b 

haye found it possible, however, to conduct tofore know f. , - 

the formula for partly saturated stock ma 

soalesce and spread themselves about 

his bulking has produced as much as 60% 

tock. : " . . . . . . . . ." ii. 
In the preparation of saturated felt as for 

roofing fabrics, it has been the practice here 
rgely of rag fibres. This has been 

ppearica - is - 

sulphat n 

ds Saturation and it 
mpossible to satisfacto 

: composed of such stocks. 

he fibres in thin films, it is apparent, that the spacing produced by their original pp. 70. 
sition results in a sheet having greateryoid 

off spaces; and being, in fact, bulked, it follows 
reb is that the greater yardage of paper results 

rom this bulking from a given quantity of 
tock...I have found in certain instances that 75 

ofore to employ felts or felted papers.com: 

ng operation. When the sheet thus formed 
eaches the driers, and the asphalt particles 

ottled increase in area or yardage of paper over and . 
enoval above the quantity produced in the usual 

tainmanner, from an equivalent weight of fibre 
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conomy seresu 

esse 

practicing of 
arts by weight:9. 
e of any of the varietie 
mentioned and mix with this, aft 

ind while contained as awa 
tleg 

ulsified with twelve parts. by weight, 
ing fifty-eight parts of as 

of clay contained in its aqueous vehicle. This". 
proportion of components will produce a 
sheet whichis practically completely saturated 
with asphalt and in character not readil distinguishable from tank saturated felt. 
sheet of product derived from the above for 
mula and in fact ariy product of this process, 

w g will upon extraction with suitable solvent for 
the drying operation and is attained only by asphalt, leave a sheet of dry paper likewise 

indistinguishable from paper formed in the 
usual manner. While the proportions above 
stated produce a substantially saturated 
sheet, it is desirable in many instances and 
for many purposes to produce a sheet less, 
completely saturated as for example for floor 
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ing felt, for wrapping papers, lining papers, 
shoe elements and the like. An example of 
be given as follows: to 50% of paper stock of 
dry weight is added an emulsion composed of 

y 25 

35 parts by weight of asphalt with 15 parts 
g by weight of colloidal clay containe in its 

formation without interfering with the felt aqueous vehicle. This will produce a stock 30 
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suitable for damp proof papers and by proper 
selection of the paper stock constitutes a com 
position suitable for formation into side ele 
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ments such as counters and the like. It should 
be noted as a novel feature of this process that 
the amount of asphalt and non-fibrous mate 
rial which can be carried by the fibres. With 
out interfering with the felting operation 
may be more than twice the weight of fibres 
ised. This I believe, constitutes a radical 
departure from any heretofore known prac 
tices of producing paper which permits of 
the introduction of so large a quantity of non 
fibrous material without interference with 
the sheet forming or felting operation. 

I have found that the use of this emulsion 
in stock has a tendency during formation of 
the web to close up the sheet and result in some 
difficulty when it is desired to produce a 
heavy caliper in a single ply. In such in 
stances, I have found that the introduction 
of a small quantity of sawdustaffords the nec 
essary freeness to enable the sheet to be built 
into relatively thick calipers with easy re 
moval of the water. 
I claim as my invention: 
1. A process of producing a waterproofed 

felted sheet, comprising mixing in water 
fibrous stock and a dispersion containing a 
heat liquifiable waterproofing material dis 
persed in an aqueous medium, regulating the 
proportions of fibrous stock relative to said 
waterproofing material so as to produce a 
sheet which is incompletely saturated with 
said waterproofing material, but in which 
said waterproofing material is substantially 
uniformly distributed in the form of substan 
tially continuously coalesced films about the 
fibers, sheeting said stock, and drying the 
sheet. 

2. A process of producing a waterproofed 
felted sheet, comprising mixing in water fi 
brous stock and a dispersion containing a 
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heat liquifiable waterproofing material dis 
persed in an aqueous medium, regulating the 
proportions of fibrous stock relative to said 
waterproofing material whereby the fibrous 
constituents of the sheet so formed predomi 
nate, on the basis of weight, relative to the 
non-fibrous constituents, the waterproofing 
material being present in such an amount as 
to be substantially uniformly distributed 
about the fibers in the form of substantially 
continuously coalesced films, sheeting said 
stock, and drying the sheet. 

3. A water resistant felted fibrous sheet 
containing waterproofing material distrib 
uted substantially uniformly about the fibers 
in the form of films, said sheet having the 
characteristics of having had waterproofing 
material incorporated during formation 
thereof and waterproofing material convert 
ed in the form of substantially continuously 
coalesced films, and further characterized in 
that the waterproofing material, on the basis 
of weight, is less than the fibrous stock. . 

4. An asphalt containing fibrous sheet hav 
ing greater quantity, on the basis of weight, 
of fiber relative to asphalt, characterized by 
having had the asphalt incorporated there 
with during formation of the sheet, said as 
phalt being distributed uniformly about the 
fibers in the form of substantially continuous 
ly coalesced films constituting an unbroken 
waterproofing medium. 

5. An asphalt containing fibrous sheet, 
characterized by having had the asphalt in 
corporated therewith during formation of 
the sheet, said asphalt being distributed uni 
formly about the fibers in the form of sub 
stantially continuously coalesced films, said 
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sheet being further characterized by contain 
ing a substantial amount of said asphalt, but 
less than the amount of fiber, on the basis of weight. 
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