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This invention relates to the manufacture
and use or application of asphalt products
such as asphalt paving mixtures or the like.

Heretofore in this art the preparation and .

5 laying of asphalt paving has been rendered’
highly expensive because of the fact that it
has been virtually necessary to provide an
elaborate plant and elaborate facilities for
the manufacture and production of the as-

10 phalt near the point of use. The necessity
of providing such plants and facilities near
the point of use follows largely from the
fact that the asphalt mixture in order to be
susceptible of handling and proper applica-

15 tion to the roadway must not be allowed to

cool after it is once prepared but must be
kept hot and in practice it is hauled from
the nearby plant in covered and insulated
wagons and is raked hot to the desired depth
on the previously prepared base or roadway
and is then tamped or rolled. The high ini-
tial cost and the cost of upkeep of the plant
and facilities with such practice is aggra-
vated by the fact that such plants rapidly
deteriorate and that their removal from
place to place involves emormous expense.

It has long been recognized that these diffi-

culties and disadvantages couid be avoided
if some means or mode could be devised

which would enable the asphalt paving mix-

ture tc be prepared at a central point and
permit of shipment of the same to the point
of use in such condition and state as to be
susceptible of practical handling and of
laying or application to the roadway without
the necessity of elaborate treatment. The
use of various chemical compositions has
been proposed for these expedients, however,
involving as they do, the use of chemicals,
increase the cost of production, and to some
extent supply an interior product departing
from the standard specifications which have
been found by long test and experiment to
be most satisfactory. Another mode here-
tofore proposed is known as the inverted
penetration method, and consists in flooding
asphalt on the base of the roadway and
covering it with stone chips or sand and de--
pending upon the traffic on the roadway to
mix it but this has been found unsatisfac-
tory because the ingredients are necessarily
combined in a haphazard manner and are
not properly and accurately weighed, pro-
portioned and mixed. In fact, it is becom-
ing to be recognized by engineers and others
skilled in the art that, at this time, the use
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of a nearby plant and other facilities which
enable the ingredients to be weighed, pro-
portioned and properly mixed and then ap-
plied while hot is necessary to the produec-
tion of satisfactory results although such
procedure involves enormous expense and
many practical difficulties as above set out.
The object of the present invention is to
provide for the production of an asphalt
paving mixture of standard specifications at
a central plant in such condition and state
that it may be shipped while cold from the
central plant to the point of use, and yet re-
main so constituted as to be susceptible of
ready and easy handling and adapted to be
applied or laid on the roadway as soon as
it has been subjected to a simple and com-
paratively inexpensive treatment.
Accordingly, the invention consists, in its
broader aspects, of manufacturing at a cen-
tral plant an asphalt paving mixture having
an asphalt and mineral content conforming
to standard specifications as to proportions
and ultimate character but in which the
asphalt content is so associated with the
mineral matter and is preserved in such a
physical state that the mixture remains in
a granular condition susceptible of ready
handling and not liable to become adhesive
or to solidify at ordinary conditions of tem-
perature and pressure, although the paving
mixture may be changed from a non-ad-
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lesive, granular mixture to an adhesive and -

solidifying mass by a simple and inexpensive
heat treatment to which it is subjected at
the point of use and immediately prior to
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laying or application to the roadway. To .

this end the asphalt content of the paving
mixture, up to the time the paving mixture

05

is subjected to the heat treatment, comprises

in ‘part asphalt of high melting point which-
is hard and non-adhesive at ordinary tem-
peratures and in part asphalt of low melt-
ing point which is soft and adhesive at ordi-
nary temperature, the two different kinds of

“asphalts being precluded from blending and

tempering one another at ordinary tempera-
tures by separately combining, in a novel
and peculiar manner, either or both with the
mineral matter and then mingling the sume
while cold so that the combined mineral
matter and asphalts exist in a granular state
with both asphalts in effect comminuted or
finely divided and with the hard asphalt in-
termingled throughout the mixture to pre-
vent solidification or consolidation of the

100

105

110 -



10

15

26

30

36

40

45

5C

55

80

’

mass at ordinary temperatures. The prod-
uct produced as a result of these steps is
granular, non-solidifying and non-adhesive
at ordinary temperatures and may be read-
ily handled and shipped without difficulty-
and will not mass or bond even when ex-
posed to the heat of the sun and to any con-
ditions which ordinarily exist during han-
dling or shipping, for the high melting as-
phalt being thoroughly distributed and in-
corporated in the mixture prevents the
particles of the mass from adhering and
bonding. At the point of use it is only
necessary to heat or warm the mixture so as
to mingle the hard and soft asphalt or tem-
per the asphalt content of mixture and
thereby produce a paving mixture of stand-
ard specifications in that it comprises proper
proportions of mineral matter and asphalt
of standard and required properties.

In preparing the paving mixture consti-
tuting the present invention asphaltum is se-
Iected which is not adhesive at ordinary tem-
peratures such as are produced by the sun
or air and it can be assumed for all practical
purposes that 130° F. is such a temperature.
Thus the asphalt as selected must have a
melting point above 130° F. and is usually
approximately 132° although it may vary
somewhat without seriously affecting the re-
sults. This melting point is secured by
blowing the melted asphalt or by adding
tempering agents, such as gilsonite, graham-
ite or glance pitch or it may be secured in
any other known or approved manner. Such
asphalt is then melted and is mixed with
sand or other-mineral matter which has been
previously heated and the sand and melted
asphalt are thoroughly incorporated in a
mixer of any conventional type. From this
point on the process consists in so treating
the mixture as to cool the same while obtain-
ing and preserving the same in a granular
state and the details of the method are set
out in the description of the apparatus here-c
inafter included. - There is produced a gran-
ulated mixture or mass consisting of grains
of sand or particles of mineral matter coated
with asphalt at high melting point and not
adhesive at ordinary temperatures, such mass
constituting 90% of the bulk of the final
paving mixture.

Similarly 10% of the bulk of the final pav-
ing mixture is separately prepared in pre-
cisely the same manner as the 909% above de-
scribed, the only difference in the two proc-
esses residing in the fact that the one which
is above described involves the use of an as-
phalt of a high melting point, and that the
other involves the use of a soft asphalt of
a low melting point. In both instances how-
ever the agitation or other expedients re-
sorted to during, before or after cooling as

-above described produces a granulated un-

65 solidified mixture of asphalt and sand.
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These two mixtures separately prepared
as above are then mixed cold so that particles
of one are uniformly and thoroughly min-
gled throughout the other. After such mix-
ture however the resulting product is still
of granular form and is non-adhesive and
non-solidifying at all times at ordinary tem-
peratures by virtue of the presence of the
high melting point asphalt which is distrib-
uted througﬁout the mixture and which pre-
cludes the relatively small per cent of soft
asphalt from bringing about the adhesion
or solidifying of the mass. In this condi-
tion the mixture may be shipped from the
plant to the point of use and at all stages
and when it arrives at its destination it is
granular and susceptible of ready and easy
handling. When the mixture is to be laid
on the road it must be first heated to such
an extent that the soft and hard asphalts are
blended and tempered, and when this has
been done asphalt paving mixture of stand-

~ard specifications is produced. The only

treatment necessary at the point of use is the
heat treatment. It is to be understood of

‘course that the heat treatment involves a stir-

ring, circulation or agitation of the asphalt,
as some circulation of the comminuted or
granulated mixture is essential to effective
heating. Th's treatment is however ex-
tremely simple as will be appreciated when
it is borne in mind that it does not require
the power necessary to incorporate the mate-
rials as in the primary mixing nor does it
requ're any means for weighing or propor-
tioning the materials or for drying or heat-
ing the sand or melting the asphalt or the
like. Indeed in some instances, as where the
mixture contains an excess of soft asphalt of
low melting point, the material may be laid
without heating s'nce the sun provides the
necessary heat to blend the materials after
the mixture has been transported and placed
“in situ,” this being accomplished by raking
the mixture into a sheet and of course expos-
ing it to the sun thereafter. Ordinarily
however, it will be desirable to select the as-
phalts used in the mixture of such melting
point and properties that they will not blend
until subject to-the action of artificial heat.
But if the hard asphalt selected had a soft-
en'ng point of 115 deg. F., and the soft as-
phalt a softening point of 100 deg. these two
would not blend and would stay granular if
they were kept in a cool place in the shade,
but if exposed to & summer sun in a southern
climate, they would bond and blend imme-
diately, especially if exposed in a thin sheet.

In standard paving mixtures the asphalt
content varies from 7% of the entire bulk to
10% thereof and the mineral matter varies
from 93% to 90%. The mineral matter may
be sand, stone, stone dust, chatts, broken
slag or any combination of such substances
or any hard mineral aggregate reduced to
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approximate size, it being preferred that the
mineral matter be of a size standard in sheet
asphalt, rock asphalt, or asphaltic concrete
specification. As the present invention aims
to produce a paving mixture which when

laid will conform to standard specifications.

.as well as to have the other advantages here-
«in set forth, regard is had to these propor-
tions in determining the proportion of hard
asphalt and soft asphalt utilized in carrying
out the present invention. Obviously, the
proportions of hard asphalt and soft asphalt

. utilized may be varied to suit conditions and
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to the character and quality of the materials

used. For the sake of illustration the pro-

portions which may be utilized in preparing

certain mixtures are set out in examples as

follows: ‘
Example No. 1.

(A) Take of hot sand, 90 parts by weight,
and mix this with melted asphalt of 96 pen-
etration until the asphalt is thoroughly in-
corporated, amount of asphalt. used being
10 parts by weight. Cool and granulate.

(B) Take of hot sand, 90 -parts: by
weight, and._of asphalt, 10 parts by weight,
the asphalt to be of 9 penetration, properly
melted and incorporate the sand and asphalt
by mixing, then cool and granulate the mix-
ture. ‘ ’

Take of A, 85% by weight, and of B, 15%
by weight, mix thoroughly, and the mixture .

is ready. for shipment. At the point of use
heat the mixture and it will produce a pave-
ment having a cementing asphalt of a pene-
tration of 58 degrees. -

Ezample No. 2.

" (A) Take of hot sand, 90 parts by weight,
and of melted asphalt, 10 parts by weight,

. said asphalt to be of 96 penetration, mix,
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cool and granulate.

To this add 10% of powdered asphalt, the
composition of which is two-thirds of 45
penetration asphalt and one-third gilsonite
melted, cooled . and ground to a powder.
Mingle this powdered ~asphalt with the
cooled and granulated mixture A, and it is
ready for shipment.

On re-heating the final penetration of the
cementing medium will be 67 degrees.

Example No. 3.

(A) Take of hot-sand, 90 parts by weight,
and of melted asphalt a penetration of 90,
10 parts by weight, mix, granulate and cool.

(B) Take of hot sand, 90 parts by weight,
and of melted asphalt, 225 degrees penetra-
tion, 10% by weight, heat, mix and granu-
late, combine them by weight in the propor-
tion of 75% of A to 25% of B. Thoroughly
intermingle after cooling and the mixture is
ready for shipment. When heated at the
point of use and the two mixtures flux one

another a penetration of the cementing me-
dium will be approximately 26 degrees.

Leample No. 4.

(A) Take of hot sand, by weight 90 parts,.
-and of melted asphalt, 10 parts by weight,

said asphalt being of 45 degrees penetration,
heat, mix and granulate, and then cool to
granular form. ‘

(B) Take of 96 penetration asphalt, 10

parts by weight, and of hot sand, 90 parts

by weight, mix, granulate and cool.

Of A take 90 parts by weight, and of B
10 parts by weight, intermingle and ship to
the point of use. When heated the cement-
ing medium will have a penetration of from
35 to 40 degrees. v

Of course it is to be understood that the
various steps in the process may be carried
out by many different types of apparatus
many of which are well known and widely
used by those skilled in the art but for the
sake of illustration there are shown several
types of apparatus involving novel features
and which are well adapted to carry out the
process herein described and especially cer-
tain steps thereof.

In the drawings which accompany this ap-
plication and which form a part of this spec-
ification : : v

Figure 1 is a diagrammatic view in ele-
vation, showing one form of apparatus;

Figure 2 is a view in end elevation of the
discharge end of the mixer;

Figure 3 is a view in end elevation of the
revolving drum;

Figure 4 is a diagrammatic view in eleva-
tion, showing a slightly modified form of
apparatus; .

Figure 5 is a view thereof in end eleva-
tion; and :

Figure 6 is a fragmentary view in eleva-

_ tion, showing a slightly modified form or

variations of the type of apparatus illus-
trated in Figures.4 and 5. _

Referring to the drawings, and more es-
pecially to Figures 1, 2 and 3, the numeral
10 designates the mixer in which heated
asphalt and sand ave first mingled and thor-
oughly “incorporated. Two parallel shafts

'11 extend through the mixer and carry pad-

dles or mixing blades 12. Suitable means is

-provided for treating the mixture with a

spray of water and subjecting the same to
a blast of cold air while it is being agitated
for the purpose of cooling the mixture while
preserving the same in a granular state. For
the sake of illustration the means is shown
as comprising pipes 13 having spray nozzles
14 for spraying the mixture with water at
the proper time and there is also provided
a blower pipe 15 having suitable nozzles or
blowers 16 associated therewith. The sand
or mineral matter is thoroughly coated with
asphalt before it is cooled by spraying with
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water and by the blowing with air. Just
enough water is sprayed on the mixture to
carrg off the heat, the object of having wa-
ter being merely to accelerate the cooling
action and the water by instantly convert-
ing it into steam which absorbs the heat
and is carried off. From the mixer the ma-
terial is transferred by a conveyor 18 to
the revolving drum 19 having baffles 20 on
the inner periphery thercof which bring
about a2 continuous agitating and cascading
of the material therein. The revolving drum
19 is also equipped with a water distribut-
ing pipe 25 and with an air blower pipe 26
having suitable nozzles associated therewith
to accelerate the cooling action. The delivery
end of the revolving drum deposits the ma-
terial onto the vibrating screens 28 either
directly or by means of suitable conveyors.
A number of screens 28 are provided and
are preferably disposed one above the other.
They may be vibrated in any manner known
to those skilled in the art and may be of any
construction suitable to the requirements of
their present use. For the sake of illus-
tration one means is shown for vibrating the
screen, and includes a motor 30 connected to
driving gear wheels 31 having eccentric or
crank pins 32 connected to the screen 38
by links or connecting rods 23 whereby the
screens are vibrated. In order to force par-
ticles of the material through the screens
revolving endless scrapers 35 mounted on
sprockets 36 may be provided to coact with
the screen for this purpose. In the pit or
hopper below the lowermost screen the gran-
ulated asphalt and sand are collected and
from this pit an elevator carries the mate-
rial to a conventional mixer (not shown).
In the mixer cold granulated mineral mat-
ter and hard asphalt is mingled with the

~cold granulated mineral matter and soft
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asphalt to produce the final paving mix-
ture. -

In Figures 4 and 5 a modified form of
apparatus is shown and as illustrated in-
cludes a platform 40 supported by uprights
41. A mixer 42 is mounted on the plat-
form 40 and serves to thoroughly incorpo-
rate the sand or other mineral matter in
the heated asphalt. A discharge chute 43
leads from the delivery end of the mixer 42
and extends through the opening provided
therefor in the platform 40, the chute de-

livering the mixture of sand and asphalt

onto a vibrating screen 44. One end of the
vibrating screen 44 is pivotally mounted, as
at 45, on the uprights 41 and the opposite
end of said screen is connected by links 46
with crank disks or eccentrics 47, the crank
disk 47 being fixed to short shafts 48 ro-
tatably mounted in the uprights and having
pulleys 49 driven from a suitable source
of power. When the shafts 48 are rotated
the eccentrics or crank disks 47 serve to

1,662,377

vibrate the screen 44 through the links 46,
the links being pivoted to the sereen and
to the crank disk. Any suitable means may
be employed for vibrating the screen and
for mounting the same, the means shown be-
ing illustrated merely for the sake of illus-
tration. It is also to be understood that
scrapers or brush wheels such as shown in
Figure 1 may also be employed if found
desirable. The vibrating screen 44 is dis-
posed above an elongated tank 50 which
contains water. The finely comminuted mix-
ture of asphalt and sandy which drops into
the water from the screen 44 settles onto
the upper run 51 of an endless belt 52. The
belt 52 which is preferably of canvas or
other suitable material is supported by roll-
ers 53 and 54 and is driven from the roller
55 which coacts with the roller 54 for this
purpose. The upper run of the belt, des-
1gnated at 51, passes down into the tank 50
and through the water contained in the tank
and the lower run 56 passes below the tank.
As shown in Figure 4 the upper run 51
travels over rollers 57 provided therefor with-
in the tank 50 and the lower run 56 passes
through the rollers 57 provided therefor be-
low the tank 50. With this form of ap-
paratus the mixture is not subjected to a
spray of water or blast of air while in the
mixer 42 but is passed directly onto the
vibrating screen 44. After passing through
the vibrating screen 44 the mixture of as-
phalt and sand is finely divided and while
In such condition it drops into the water in
tank 50 and is carried through the water by
the belt 52. The water cools the asphalt
while the same is finely divided and thus
produces a granular condition,

The variation of the form or type of ap-
paratus shown in Figures 4 and 5 is illus-
trated in Figure 6. The form shown in
Figure 6 is in dll respects like that shown
in Figure 5 except the tank which is des-
ignated at 60 is shallow and the rollers 61
on which the upper run 62 of the belt 63 is
supported are arranged at the water level
in the tank whereby the upper run of the
belt while being soaked or wetted with wa-
ter is not covered thereby. With this form
of apparatus the mixture of asphalt and
sand drops onto the water soaked belt from
the vibrating screen with the mixture in a
finely divided condition as before and the
water soaked belt in the tank with a light
spray of water delivered from the nozzle
64 of the spraying pipe 65 cools the finely
divided asphalt while preserving its granu-
lar condition so as to prevent solidification
and producing granulation of the mixture.

While there is herein shown and deseribed
various modes and various types of appa-
ratus for carrying out the present invention
it will be seen that in its broad aspects the
invention consists in dividing the cementing
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medium into two parts or elements, a hard
clement of high melting point, and second, a
sott element of low meltmg point wheleby
the material is kept in granular form until
it is degired to make it adhere and solidify.
This may be accomplished by circulating the
mass or by applying artificial heat by mix-
ing tholmwh]v previous to use and using
the sun’s heat and disposing the same in situ
in a manner where the heat of the sun will
effect it, and then under pressure, as by roll-
ingor the like, the two classes of asphalt
will amend each other and the materials may
be bonded and formed under pressure. In
this connection it is to be understood that
after having been placed on the roadways all
of the mixtures embodying the present in-
vention are spread or distributed and rolled
or otherwise subjected to the action of pres-
sure.

T claim:

1. A process for preparing adhesive and

- cementitious asphalt paving mixtures which
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consists in separately preparing a granu-
lated mixture of mineral matter and blo“n
asphalt of high melting point, and a granu-
lated mixture of mineral matter and aqphqlt
of low melting point, and mixing the sepa-
rately prepared mixtures while cold and in
heating the final mixture at the point of use
\\helobv the two mixtures commingle and
temper cach other to produce in the final
paving mixture a pre-determined compound
of standard asphalt content.

2. A process for preparing adhesive as-
phalt paving mixtures which consists in
separvately preparing a granulated mixture
of finely divided mineral matter and asphalt
of high melting point seeured by previously
bl(mlnw the asphalt, and a granulated mix-
ture of finely divided mineral matter and
asphalt of low melting point, and mixing the
scpn'ately prepared mixtures while cold.

8. An achesive asphalt paving composi-

tion in granular form required to be heated

prior to use to provide a plastic mass of
standard asphalt content and comprising a
granulated mixture of finely divided mineral
matter and asphalt of high melting point

B

and of low penetration secured by prevmusly
blowing the asphalt, and a granulated mix-
ture of agphalt of low meltm(r point distrib-
uted throughout said first- mentloned mix-
tmc
. An adhesive asphalt paving composi-
i.on in granular form required to be heated
prior to use to provide a plastic mass of
standard asphalt content and comprising
finely divided mineral matter and two dis-
tinet and separate asphalt ingredients dis-
tributed throughout the finely “divided min-
eral matter, one of the asphalt ingredients
having a welting point higher than The max-
hnum temperature induced by the heat of
the sun, the other asphalt ingredient having
a relatively low melting poxnt the asph'llt
ingredient of high meltln(r point operating
to maintain the mixture in a grvanular condi-
tion and to prevent consolidation under nat-
ural conditions of temperature and pressure.
5. A process of preparing asphalt paving
mixtures which comprises intimately incor-
porating a finely divided mineral matter
with an asphalt of high melting point in

~molten condition, cooling the resultmg mix-

ture to granular form, thereby producing a
non-flowing plastic mass, incorporating a
finely divided mineral material with an ad-
hesive asphalt of low melting point, inter-
mingling the two thus formed the non-flow-
ing plastlc mass of 0franulfu‘ form being
‘1(1apted to maintain the second mentioned
finely divided mineral matter and the as-
plnlt of low melting point in a state of di-
vision so that the asphalt paving mixture
may be shipped without said mixture form-
ing a compact mass.

6. An adhesive asphalt paving composi-
tion in granular form required to be heated
prior to use to provide a plastic mass of
standard asphalt content and comprising a

granular mixture of finely divided mineral
mfltter, and asphalt of a high melting point
and of low penectration, and a wranulated
mixture of asphalt of low meltin(r point and
finely divided mineral matter dmtmbuted
throughout said first mentioned mixture.

- JAMES SHELBY DOWNARD.

[
>

66

65

80

85

90

9§



r

Patented Sept. 3, 1929..

1,727,231

'UNITED STATES

JAMES S. DOWNARD,

No Drawing. Application filed July 30,
This invention relates in general to asphalt
compositions particularly adapted for use as
pavings or as surfacing for roadways and
more particularly relates to a process for

5 incorporation of asphaltum in impalpable
powders to produce synthetic rock asphalt
and asphalt filler. - :

In the manufacture of asphalt paving mix-

tures consisting of about 90% mineral ag-
'10 gregate, such as sand or stone, and 10% as-
haltic cement and wherein a hot aggregate

is incorporated with the melted asphalt by

" mechanical mixing, it is the usual practice
and, in fact, necessary to add a fine, mineral

15 dust, such as Portland cement, pulverized
lime-stone, chalk or shale or amorphous car-
bonate of lime to temper and water-proof as
well as to increase the density and close tex-
ture of the paving mixture and to protect the

20 composition by forming a mineral coating
- saturated with asphalt around the particles
of asphalt which coat-the aggregate. This
fine mineral dust is usually designated as
filler and ordinarily is so fine that 85% will

25 pass 8 200 mesh screen or bolting cloth and
when thrown into water will not settle for a
considerable time. The advantages of as-
halt paving compositions having such a
Eller incorporated therein are well recog-

30 nized but the disadvantage of the use of
fillers of this nature resides in the difficulties
encountered in properly incorporating the
filler in the composition. The ordinary prac-
tice is to heat the sand or other aggregate,

35 melt the asphalt and incorporate the heated
sand and asphalt, in a suitable mixer, the
operation of which in itself requires the ex-
enditure of a considerable amount of power.
%Vhen the sand grains have become coated

40 with asphalt’the filler is poured in and as it
is in the form of fine dry dust it tends to and
does collect in pockets or balls around which
the asphalt forms a protecting coating. In

. many instances the balls are as large as or
45 larger than marbles. These balls resist the
action of the mixing blades for a consider-
able time and often when apparently the as-

phalt and filler are thoroughly incorpora

the balls still exist and the distribution of

50 the filler through the asphalt remains incom-
plete. This renders the compound defective
and in order to avoid such defects the mixing
is usually carried on for a long period with-
the incident disadvantage of considerable ex-
nse. _

The object of the

55 -
‘present invention is to

PATENT OFFICE.

5 .
OF DALLAS, TEXAS.

' ASPHALT PAVING COMPOSITION.

18268. Serial No. 126,100.

provide the filler in such form and to incor-
porate the filler in the asphalt composition in
such a manner that its proper admixture with
the composition is assured. while the neces-
sity of long mixing is avoided. By facilitat-
ing the incorporation of the filler in the as-
phalt composition the advantages of an as-
phalt paving compound having a filler in-
corporated therein are attained and the pre-
viously' existing -disadvantages in connec-
tion with the incorporation of the filler
are avoided. ‘ /

Another object is to provide a process of
the character described which facilitates the
production of a synithetic rock asphalt. -

In carrying out the present invention the
fine mineral dust which constitutes the filler
and which may be Portland cement, pulver-
ized limestone, chalk, or shale or amorphous
carbonate of Iime, is mixed with the melted
asphalt in the presence of water heated to a
temperature higher than and preferably
slightly above the melting point of the as-
phalt being so mixed. This process may be
carried out either by first wetting the filler,
that is the fine mineral dust with boiling
water and ‘discharging it into a mixer or .

inding mill wherein the asphalt is sprayed
into the commingled heated water and filler
or is atomized thereinto with a jet of air,
The grinding mill or mixer is equipped with
means for heating the same such as steam
jacket or a gas flame thereunder and it also
has suitable means for stirring or macerating
the asphalt and effecting therethrough in-
corporation of the dust and asphalt. During
the time that the asphalt and the wet filler
are subjected to the mixing action they are
maintained above the melting point of the as-
phalt. The feature of mixing the asphalt -
and fine mineral dust in the presence of boil-
ing water or water heated to a temperature
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- higher than the melting point of the asphalt

greatly facilitates the proper admixture of 100
the, filler and asphalt without the necessity
of prolonged mixing and without the expen-
diture of any considerable amount.of power.
After the mixing operation has been com-
¥leted the asphalt, water and dust are in the
orm of paste with the asphalt incorporated
in the filler. Any desired amount of as-
phalt may be incorporated with any desirable
percentage of mineral matter without losing
any of the advantages mentioned. If an or-
dinary paving composition is to be manufac-
tured sufficient asphalt is added to thorough- -

105

110
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ly coat and impregnate and to some extent at
least saturates the fine mineral dust. The
proportion of asphalt and fine mineral dust

" may be varied as follows: asphalt 7 to 25%,
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fine mineral dust 93 to 75%. Where synthetic
rock or limestoné asphalt is to be produced

the proportions may vary as follows: asphalt"

10% to 18%, filler 90% to 82%. Where mas-
tic is to be produced. the proportions vary as
follows: asphalt 18% to 32%, filler 82%
to 68%. S
phalt pay a te
asphalt paving compournd using an aggrega
of%and (I))r crughed sIt)(())ne, the filler after being:
prepared as hereinabove described is dri
and prior to its admixture or during its ad-
mixture with the sand or other aggregate, is
heated. Due to the presence of the asphalt in
the filler its incorporation with the aggre-
gate as well asits incorporation with any other

“asphalt that may be added is greatly facili-

tated and thorough and complete admixture
is had without prolonged and heavy stirring

-‘or mixing.

Asstated the water in the presence of which
the filler and asphalt are mixed, is main-

tained above the melting point of the asphalt..

Of course, the melting points-of different as-
phalts vary over a rather wide range and
‘where the asphalt is of a high melting point
it will be necessary to raise the boiling point of
the water. This may be conveniently done by

-adding calcium chloride to the water or tak-

ing any other appropriate steps of this na-
ture. If calcium chloride is added the solu-
tion after the mixing operation has been com-
pleted is treated by the addition of ammon-

ium oxalate, sulphate, phosphate or carbo-
nate or Glauber’s salt. The added chemical

isin such %uantity as will effect the precipita-
tion of substantially all of the calcium con-

B

- tents of the solution. It will not be necessary
" to heat the solution higher than 360° Fr.

45

55

Where Glauber’s salt is used to neutralize the
solution there will be produced a brine of
sodinm chloride which involves no serious dis-
advantages where the quantity of the filler
used is small.. .

Another way in which the process may be
carried out is to heat the water in the drum
and also heat the filler and asphalt separatel
and feed them into the drum or gmmﬁng miﬂ
in measured streams or in any other suitable
way. - In the mill which may be a mortar, ball
mill, or Chilean mill, or any other suitable
type of grinding, macerating or mixing ma-
chine, the asphalt and filler are thoroughly
and completely mixed and incorporated in
the presence of water and this is accomplished
as in the previous instance without the ex-
penditure of any considerable degree of pow-

~er.and without prolonged mixing. It is to be

05

noted that by the present i)rocess the filler is
incorporated.in the asphalt prior to the ad-
mixture of the asphalt with the aggregate so

1,727,381

‘that‘ithe weight and bulk of the aggregate

filler is to be utilized in ordinary.

.is to be produced; pulverizing the

‘desirable

~

need not be and is not handled. This of itself
has some advantages but the principal advan-
tage resides in the facility with which the
filler combines with the asphalt itself and
this advantage is believed to be due to the
admixture of the filler and the asphalt in the
presence of heated water. A filler produced

70

-]

as the result of this process is no longer a fine -

dust filler but is a filler

From the foregoing it will be seen that the-
present invention provides a process of pre-
paring a filler for asphalt compounds which
consists in mixing melted asphalt and a heated
filler consisting of fine mineral dust, such as

Portland cement, pulverized limestone, chalk
or shale or amorphous carbonate of lime in
the Eresence of water heated to a temperature
slightly above the melting point of the asphalt
so as to saturate the filler with the asphalt,
that is to say, the asphalt-is thoroughly in-
corporated in the filler. = .

- The filler thus produced is novel in itself in
that it consists of a fine mineral dust of the
composition specified which is saturated with
asphalt. The invention also proposes a novel
method or process of Vi
which consists in first preparing a filler in in-
corporating asphalt and fine mineral dust
such as Portland cement or the like, in the
presence of heated water, then drying the
filler if an ordinary asphalt paving compound
er or
cooling it to a granular form, subsequently

heating the filler and mixin_iit with the min-
eral aggregate and any other asphalt that
may be added to the compound.” The last
heating of the filler may be separate from the

in an asphaltic state or

heating of the aggregate or may be carried on

in the drum in which the aggregate, filler and

% are mixed, = . :

e the present invention contemplates
as one of its %rmclpal features the production
of mineral filler in an asphaltic state or phase
it is possible to conveniently and easily pro-
ducea siyuthetlc rock asphalt baving all of the
! ¢ properties of a natural bituminous
limestone or natural rock asphalt. To pro-
duce this. synthetic rock asphalt the process
is carried out as hereinabove set forth except
that from 10% to 18% of asphalt is provided
and 90% to 82% filler. After the
is preferably pulverized limestone or amor-
phous carbonated lime has been thoroughly
saturated with the asphalt by grinding, mac-
erating or mixing the asphalt and filler in the
presence of water heated to a temperature
greater than the melting point of the asphalt
the resultant product is dried and pulverized
or else reduced to a granular form by power-
fully cooling it on sieves. Subsequently the

producing a paving .
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r which -
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material may be heated or warmed and laid =

as a pavement either with
of an aggregate, -

or without the use
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Iclaim: _

1. The process of manufacturing a filler
forming a composition of fine mineral dust
and an asphalt, the composition adapted to be
shipped in a granular state without forming
a mass under normal atmospheric tempera-
tures which comprises thoroughly agitating a
fine mineral dust, an asphalt in a melted state,
and a quantity of hot water which is sufficient
to form a wet paste of the asphalt and the fine
dust, then drying the paste and breaking up
said paste to provide a ganular product.

2. The process of manufacturing a filler
forming a composition of a fine mineral dust
and an asphalt, the composition being adapted

- to be shipped in a granular state without

forming a mass under normal atmospheric
temperature which comprises dissolving a salt
in a quantity of water to form a solution so
that when the solution is heated the temper-
ature of the solution may be raised above the
temperature of the melting point of an as-

phalt to be employed, heating the solution to
a temperature which is above the melting
point of the asphalt to be employed, thorough-
ly agitating a fine mineral dust, an asphalt
in a melted state and a quantity of the hot so-
lution which is sufficient to form a wet paste,
then drying the paste and breaking up said

paste to provide a granular product.

3. The process of manufacturing a filler
forming a composition of fine mineral dust
and an asphalt, the composition adapted to

be shipped in a granular state without form-

ing- a mass under normal atmospheric tem-
peratures which comprises thoroughly agitat-
ing a fine mineral dust, an asphalt in a melted
state, and a quantity of hot water which is
sufficient to form a wet paste while maintain-
ing the temperature of the ingredients above
the temperature of the melting point of the
asphalt, then drying the paste and breaking
up said paste to provide a granular product.

: JAMES S. DOWNARD.
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PBETN[IXED ASPHALT COMPOSITION AND PROGESS FOR. PRODUCING THE SAME

N 0. I)rawmg-

My mventwn proposes a new and omgmal
-process. for treating such adhesive mixtures
‘as asphalt coated stone and asphalt ceated
“sand when cooled to a granular form so that

.5 “they may be maintained in a granular orhigh-

‘ly divided condition without adhering or con-
“solidating ; but which mixturesmayatthe will
‘of the operator be changed from non-adhesive
" mixtures into adheswe mixtures and eonsoli-
_10_dated either by a slight heat process or cold
" under pressure, being thus reduced to final
- and ultimate compaction. The invention.also

. proposes a novel asphalt compound,
Heretofore in this art of paving with as-
15 phalt the material has been manufactured at
" 'a portable plant and has been-Taid-hot, or has
“Dbeen cooled and granulated and elther laid
cold or re-heated. - After cooling and granu-
lating, such compounds, Wh1ch may consist

... 20 .of asphalt coated stone, or. asphalt coated sand -
~ _.or the like, have been kept in a divided state.

by reducmg the cementitious and adhesive
. properties of the asphalt cement as by cut-
ting the same with a volatile solvent or by
25 keeping the particles of coated mineral mat-

“ ter. diyided with some sort of dust and by

..other expedients. .

Such an adhesive mixture is the ordlnary
sheet asphalt composition of sand and asphalt
- or: stone and asphalt:which is in general use
and is, under ordinary conditions, laid hot,
‘but which.may be cooled to granular form.

A particular and standard mixture known
- as sheet asphalt is composed of 85% of sand,
10% of asphalt and 5% of dust known as min-
eral filler.. The sand is dried and heated and
~while hot is mixed with melted asphalt in a
mechanical mixture so that each grain of

sand is coated or covered with asphalt and
40 the compound could be well described as
asphalt coated sand. - :

~ The dust or filler is mixed in or 1ncorpo-

_ rated into this. mlxture in its dry state by me-
chanical stirring.

. This composition may. he made granular

5

&

- Apphcatlon ﬂled March 6, 1926, Serial No. 92, 944

by plungmg it 1nto water after passing 1t;

through a sieve and may be laid by re- heat-,
ing at a distance from the place of manu-

rfacture, but if stored will gradually consoli- 7
date of its own weight becatuse of the heat of 50 -

the sun when subjected thereto, or because of -
pressure of the mass- itself in storage. Tt

often becomes set in cars or wagons durmg

transportatlon so that it cannot be used and
is therefore worthless.

The obj ect of my invention is to put such a”
compos1t1on or compositions of like charac--
ter in such a condition that they may be
shipped, stored and used without adhering :
antil it is the will of the operator that they g¢

55

be changed from non-adhesive mixtures toad- "

hesive mixtures, whereupon they may be

_spread, raked and rolled and consolidated in

the form desired by the operator elther in
sheets or other form. 6¢
For the purpose of maintaining these com-
positions of mineral aggregate and asphalt
in a non-adhesive state I make use of the well
known property that a film of water has for

‘keeping asphalt surfaces from adhering and 7¢

the well known property of deliquescent salts '
for absorbing moisture; even from the air,
and thereby forming a liquid similar to water
but of greater body and coating quantity : and
practlcally non-evaporative. 18
1t is apparent that water will keep the par-
ticles separated and that they will not adhere
as long as the surfaces are wet but water
alone will not perform this service under the
conditions met. with in actual practice be-. 80
cause ‘it drains away and the mass bécomes
dry or the film becomes so thin that adhesion
or consolidation takes place, in hot dry air
evaporation soon removes the water. from the o
composition. o
A deliquescent salt has great avidity for

“water and its dry crystals will take water

from the air and change it from a dry salt to .
a 11qu1d sa,ld hqu1d havmg a cons1derable 90



o5

60

: Icalcmm chloride containing 5.2 lbs. of cal-

cium chloride to a gallon of water isa practl—,
s . nature.

; orate, will not drain away or run-off the
-asphalt particles; but will coat them with a.

" .1¢ thin film which has only slight adhesion. -

- coatlng capac1ty Such a salt i$ calcmm chlo—

- ride (CaCly). -

- For practical purposes a. 35% solutlon of

cal solution for general use:” -
Such-a solution with water will not evap-

This solution; therefore, when mixed with

e cold, granular asphalt such as asphalt coated

B stone and the like will maintain it in a stater
- of division for the purpose of shipmént’ and‘

" tion adhesive it may beé done by treating. it -
: ‘solution --of ammonium’. oxalate
o V(NH4) 2C:0, +H,0) which: “soldtion -~ will"

with-a

application at all normal temperatures.
When it is desired to make the compos1—

precipitate the ‘mineral out of.the calcinm

chloride producing an insoluble residue, and

-on heating the water will® evaporate and the
~ammonium_chloride in the water ‘will de-

' COmMpose ; under the heat approx1mately 360°
sand: pass “off “as .chlorine ‘gas and ammonia’

‘gas.

.On evaporation of 10 mils, of aqueous
solution it leaves .004 of fixed residue only,

" saids solutlon bemov a saturated solutlon fI

Um0, -
30,
" the solution of calcium chlorlde is thereby-
- nullified and - the asphalt surfaces are free
,,to adhere under pressure. .- .

- .- ;" The mixture may be agitated cold Wlth the.
- ficiently to hasten” evaporation.

The separating and d1v1d1n quahtles of

vammomum oxalate - and then “warmed. suf-
The same
result may. be obtained by the use of an-

. other-salt -such as sulphate, phosphate, or'

~“garbonate of animonium.

‘»10, ing otit the. prmcnples of my 1nvent10n, other
- chemicals will. immediately. suggest them-

-selves to. the. practlcal chemist which” will ~
~carry out.the same principles’ under slightly
Tt is pointed
“out that the methods of applying these solu-- .

© 45

~“While these salts are. pomted out as. carry—

different conchtlons and costs. :

~:_tions are many and quite apparent and will

50

3 d,‘i‘_suggest themselves: to a skilled person, but-
“'the most effective is to pass'the granular as- -

phalts through a bath of the ‘solution .and

~the ‘solution of the precipitating agent may
- be sprinkled or ﬂooded over the loose granu-
“lar'‘mixture after it is placed. in situ, in suf-

. “55.

~ficient quantity to cause the proper. chemical
reaction and change the mixture into an ad- .
hesive one by destroymg the. separatmcr

media.
_The residue of the operatlon is an ad-

~vantage. to. the. composition' as this amor-
phous material is a very fine filling agent

. ;Tand one requlred in asphalts as filler. .

- Having thus descrlbed my -process, which -

S may be subjected to various forms and types,
~ such as weakening or strengthening the so-

,7.65

1ut1on to- meet the requlrements of the- ag-

© 1,781,108

greoate as to size and condltlon 1t is obv10us ey
- that this process may be used for all sizes.

of aggregate of stone, sand or slag and all

conditions of adbesive mixture, either made

from asphaltum or other binders of adhesive:

_The advantage of my invention is
obvious as it provides a means for the manu-

“facture of asphalt mixture at a central plant - - .
and their shipment for use at distant places, e
. in a premixed cond1t10n » . i

I claim—

-1.°The ] process of manufacturmg asphalt'
‘paving mixtures which” comprises covering-
asphalt-coated grains with a solution of cal--
-z elumy chlorlde, thus. coating the particles and
_preventing adhesion and subsequently chang-

70

[CRE

ing the mikxture from a non-adhesive state to .
an adhesive state by treating the calcium -
chloride: “film": with- a_ prec1p1tat1ng ‘agent &

.which will evaporate and pass off when the
‘mixture is ‘to be applied to’the roddbed.

"2. The process of manufacturlng asphalt

,pavmg mixtures ‘which comprises making a-
-granulated ‘mixture of asphalt and sand, cool- §
.1ing the same, treating the cooled. mlxture with

a solutlon of ‘calcium chloride in order to . =’

“prevent. adhes1on of ‘the- granulated mixture - .
“during storage or transportation, and then .
‘ -changmg the mlxture to-an adhesive mixture
by reacting-ammonium oxalate with the mix--
) gur(‘ie before the mlxture 1s formed 1nto a road-r e

"be T e

05

8. An ‘asphalt compos1tlon 1n a granular? Tt

“form composed of -asphalt, an aggregate of
“mineral matter and a’ solution of . calcium
- chloride: forming a coating for the granules.

100

4. A non-adhesive granular asphalt com- 0
position adapted to be transported while - -

“cold and to be- changed to an adhesive solidi- . -
_fying mixture at the will of the operator by

105

the addltlon of amnmonium oxalate and com-

prising divided mineral matter coated with
asphalt and also havmg the surface of the

asphalt’ coated Wlth a solutlon of calc1um~
‘chloride.

110
5. A step i in the process of manufacture of e
“asphalt  paving mixture. which “comprises--

applying a ‘separating. media made from- cal-.

cium chloride to particles. having-an asphaltv’ '
‘surface. for malntamm«r ‘the. partlcles in a
-non- adhesive condition.

115

“6. The process of manufacturmg asphalt :
paving mixture which comprises coating as-~

phalt-coated aggregates with a solution' of
calcium: chlorlde for 'maintaining the as-

phalt-coated aggregates wet and separated .
" by a film of the solution, reacting with the. .-
calcium chloride a precipitating salt which-

120

will render the asphalt-coated aggregates ad-

hesive and capable of being’ consohdated into

a stable and substantially rigid mass.

125

- 7..The process of manufacturmg asphalt::‘_

“paving mixture which comprises separating
soft adhesive agphalt-coated particles by coat- .~

ing’ the said partlcles W1th a calcium: Cth-,l30:g
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ride solution and then re-acting the calcium
chloride solution with ammonium oxalate.

8. The process of manufacturing asphalt
paving mixtures which comprises treating a
mineral aggregate coated with an asphalt
mixture with a division agent such as cal-.
cium chloride and subsequently re-acting
with the division agent a precipitating agent
that will produce with the division agent a
substance capable of being evaporated and
capable of leaving the original mixture of
the mineral aggregate coated with the adhe-
sive mixture in an adhesive state.

‘JAMES SHELBY DOWNARD.
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APPARATUE FOR PREPARING ASPHALTIC COMPOSITION
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This invention relates to & device for gran-
ulating an asphalt, described and claimed in
my co-pending application, Serial No. 222,-
908, filed September 29, 1927, of which the

& present application is a division.

It is well known that granular asphalt com-
pounds may be made by passing mixtures of
sand and mineral matter through heated
shaking screens and dropping the screened

3¢ material into a cold water bath. Difficulty
arises in all heretofore practiced processes
because the so-called “ granular” shaking
screens, for example, when exposed to the air
soon become clogged for the hot asphalt is in

15 Tact plastered over the screen or screen wire
and immediately begins to grow cold and
change, first to a plastic form then to a solid
form, and in this manner closes the meshes
first retarding the operation, then stopping

- 20 the passage of all material.

Furthermore, the horizontal screen when
shaking causes the material to ride or grate
over a large surface, constantly cooling the
compound by exposure to the air, and there

26 is nc force to cause the viscous material to
pass through the screen except its own weight.
A rotary screen has the same defects, and in
fact, is more defective than the shaking screen
or electrically vibrated screen.

- The present invention seeks to provide a
new form of screen for granulating the as-
phalt which will be free from the above men-
tioned difficulties by the combination of a
form or design of container in relation to a
screening surface so that gravity will assist
or facilitate the passage of the materials
through the screen, and devices to maintain
the screen heated, this overcoming all the dif-
ficulties named. The mechanical movement
may be any of those conventionally employ-
ed, provided the screens be loaded so as to
cause the weight of the material to cause it
to pass the screen and provided the wires may
beiept in & heated state so as to cause them
to remain clean.

To keep the said screenwire heated, there
may be employed gas burners or other heat-
ing device so inclosed and insulated that the
screen wire remains hot or heated, or the said
screen surface may be adapted to be heated

30

36

40
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Ge

electrically, as by forming the screen of ma-

terial having a relatively high electrical re-
sistance, such as nichrome, or German silver
or any other well known material having a

_high electrical resistance.

The apparatus employed is shown in the
accompanying drawing, in which:

Figure 1 represents a side elevation of the
shaking screen with operating mechahism,

Figure 2 is a plan view of the screen,

- Figure 3 is a view taken on the section line
3—3 of Figure 1.

Fig. 4 is a view in perspective of an elec-
trically heated screen.

Referring first to the means for granu-
lating the asphalt it will be seen that the
granulator comprises a casing 1 divided into
a plurality of sections, as may be desired, this
casing belng supported in the frame 2. Sup-
ported within this frame there is also a screen
3 which is in engagement with & wiper bar
4 which is supported by the spider 5. Motion
is imparted to the casing and screen by means
of the bevelled pinion 6 operated in the
bevelled girth gear 7, motion being impari-
ed thereto through the rod 8 which is op-
erated by the gear wheel 9 which is actuated
by a motor 10, or any other source of power.
It will be seen that the rod 8 is bevelled at
11 to the wheel 9 and also pivoted at 12 to
the pinion 6. It will be seen that the struc-
ture as shown will be capable of being op-

i3

a6

45

78

80

erated through a quadrant of a circle. Ieat

is applied to the screen by any desired means
as above pointed out, gas being specifically
illustrated. A pipe 13 is adapted to convey
gas to the interior of the casing 1, gas burn-
er (not shown) imparting heat to the said
screen. The casing 1s provided substantiall

as a cylinder open at both ends, set on end,
supported so as to rotate one-fourth of a
circle or a quadrant so as to cause material
therein to grate over the surface of a sereen
wire while under full force of gravity, it
being so designed that the cylinder may be
rotated with sufficient asphalt therein to
cause it to pass the screen 1, msintained in
a heated condition. It will thus be seen that
there is provided force to cause the passage
of the asphalt through the screen in the in-

88
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stance illustrated, this force being gravity,

but it being further understood that appro-

priate mechanical means may also be pro-
vided, if desired, such 1E)rovisions being. ap-
8 parent to a skilled mechanic.

1. A means te apply force to cause pas-
sage through the screen, in this instance gray-
itg although mechanical means could be
added.

2. A heated screen and means to heat the
screen.

3. A rotating or granulating action in com-
bination with the above means.

4, A mechanical sweep working over the
15 heated screen.

5. A design or form of inclosure that per-
mits the entire operation to be insulated and
ke%]hot.

' e screen may be varied in size and also
20 in mesh, and it is arranged for quick removal
and discharge. As pure asphalt is used in
greater quantity the meshes are made smaller
and when it is entirely free from mineral
matter it passes through the screen in
25 streams. ’

In such a case an atomizer is used, (not
shown in the drawing) to blow the material
into drops. In practice, this atomizer is only
an air pipe carrying air under pressure.

The whole device is mounted over a cold
water bath (not shown) so that the material
will fall into cold water and cool to. granular
form, it being removed from said bath pref-
erably by mechanical scrapers or by any
88 other desired means. :

In general practice, asphalt is cast into
barrels at the refinery and in this condition
comes to the mixing plant where it is cast
into melting kettles. ese kettles are either

€0 provided with direct heat underneath, or
with coils of pipe through which steam circu-

‘lates. The asphalt is melted by contact with

- the kettle or pipes, and steam is preferable

for heating since.this has the advantage of
48 not overheating the bitumen which may be

changed in character in various ways if too
much heat is applied. Slow heating is neces-
sary, and in &e case of direct fire heating
injury to some extent is almost certain ‘as the

80 bitumen touches the hot iron and in the be-
inning of the operatior no circulation of

‘the material is possible. Asphalt is a poor

conductor to heat so that the melting is of
a slow operation at the best. To

10

necessi

55 melt a large kettle takes from twenty-four
to thirty-six hours. The conventional pro-
cess of mixing asphalt with minersl.a b;

ﬁntes requires that the material must
eated far above the point required to incor-
rate the same, so that the material may
hauled hot to the work, often for con-
siderable distances. -
With granular asphalt a new element is
introduced, namely: - e
A method by which the bitumen may be

1,884,618

circulated cold; when granular it is mnot
necessary to take the application of heat
through the bitumen which remains “en
masse” except as it melts or secures heat from
the melted portion in which it is immersed.
In such a granular process the melted bitu-
men flows away or 1s coated on the aggre-
ate.

& Then as the heating is carried on at the
point of application of the material, only
enough heat is required to melt and mix, no
heat %)eing required to cover the loss during
transportation. The small circulatin§ gran-
ular pieces of bitumen receive the full effect
of the heated gases from the combustion
chamber which are blown through the cir-
culating mass,

In the preparation of the asphaltic com-
position, it would be necessary to maintain a
predetermined temperature of the asphalt in
order that it will flow gradually and it will
likewise be necessary to maintain a prede-
termined pressure. By this means the as-
phaltic cemposition will pass through the
screen in strings in a uniform manner.

The electrically heated screen shown in
Fig. 4 is composed of a base member 50
formed of insulating material such as marble
or porcelain which has a central opening 51.
Lugs 52 and 53 formed of similar material
as the base member are provided in spaced
relation around the opening 51 for support-
ing electric resistance wires. A wire 54
forms the outlet for the current which is car-
ried across the opening 51 as shown at 55
back and forth in a continuous manner and
supported by the lugs 52. The other end of
the wire 56 is connected with a rheostat 57.
An inlet 58 connected with the source of cur-
rent is also connected with the rheostat.

A second wire 59 is also connected with the
rheostat and is connected with the lugs 55
and carried across the opening 51 as sﬁzwn '
at 60 transversely to the wires 55. This wire
is continuous and is connected with the out-
let 54.

The wires 60 are spaced below the wires
55 in order to Eerevent short circuiting or the
wires 55 may be insulated from the wires 60
in any approved manner. It will be noted
b{ this construction that the screen is formed
of electric resistance wire so that when the
current is passed through the wires 56 and
59 the screen will be heated and the current
is controlled by the rheostat 57. 120

The cold asphalt may be placed in bulk
on the heated screen wires and the wires will
gradually cause the asphalt to run through
the space between the wires and form strings.
These strings are cut by a wiper arm which
may be heated and which is movable across
the screen.

I claim: iy : .

1. A device for dividing asphalt and the
like into small particles, comprising a cyl- 130
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inder open at both ends, the said cylinder be-
ing oscillatably supported, means for oscil-
lating the said cylinder, & screen within the
said cylinder and rabble arm adjacent the
screen and adapted to force the asphalb
therethrough, a2 spider carrying said rabble
s, and means for maintaining the screen
in a heated condition.

2. A deviee for dividing ssphealt and the
like into small particles, comprising a cylin-
der open st both ends, the seid cylinder bsing
oscillatably supported, means for oscillating
¢he said cylinder, & screen within the cylinder
and rabbls arm adjacent the screen and
adapted o force the asphalt therethrough, o

spider earrying said rabble arm, and means

d screen being formed of high elec-
trical rasistance wire whereby the screen be-
comes heated through its own resistance when
an electric current is passed through the said
screex. _

3. An apparatus for dividing asphalt and
the lils into strings, comprising o container,
o screen within the container, said screen be-

ing formead of electrical resistance material

whereby the screen becomes heated through

its own resistance when an electric current 1s
passed through said screen and mesus for
supplying an electric current to the screen.
4.  An apparatus for dividing asphalt and
the like into small particles, comprising an
oscillatable container, means for oscillating

the container, means for maintaining the

screen in heated condition, and mesns co-

'operating with the screen for cutting off

lengths of the asphalt expressed through the
screen. . : :

5. An apparatus for dividing asphalt and
the like into small particles, comprising s
container, 2 screen within the container,

means for maintaining the screen in heated

condition, means co-operating with the screen
for cutting off lengths of the asphalt ex-
pressed through the screen, and means for
moving ¢he container relative to the last-
mentioned means. .

6. An apparatus for dividing asphalt and

the like into small particlés, comprising an.

oscillatable container, means for oscillating
the container, a screen within the container,
means for maintaining the screen in heated
condition, means for expressing the asphalt
through the heated screen, and means co-
operating with the screen for cutting off

- lengths of the asphalt expressed through the

screen.

7. An apparatus for dividing asphaltic

materials inte particles or strings of definite
size comprising a container, a screen within
the container and formed of electrical resist-
ance wires adapted to have an electrical cur-
rent passed therethrough to cause heating of
the screen, and means cooperating with the
screen for cutting off definite lengths of the

aining the screen in a heated condi- -

Py
6]

asphalt possing through the screem, and
means for supplying on electric current fo
the scresn.

8. An apparstus for dividing asphall ma-
terials into particles or strings of definite size
comprising o container, & screen within the
container and formed of electrical resistance
wires adapted to have an electrical current
passed therethrough to cause heating of the
screen, and mseans co-operating with the
sergen for cuiting off definite lengths of the
asphely passing through the screen, and
means for causing relative movements bhe-
tween the screen and last-rnentioned means,
and means for supplying an -electric current

to the screen.
JAMES S. DOWNARD,
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11 Claims,

This invention relates to a process and appara-
tus for manufacturing small particles of asphalt
which may be employed for surfacing roads.

An object of the invention is the provision of

@ a process in which the asphalt is heated and
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passed through perforations to provide strings
of asphalt which are dropped into moving water
for softening the asphalt so that it may be
readily manipulated, the asphalt thus treated be-
ing placed in an extruding device for forcing
the asphalt through another series of perforations
and the asphalt thus extruded is cut by a heated
element and dropped into a liquid bath.

Another object of the invention is the provision
of an apparatus for forming particles of asphalt
adapted for building roads in which asphalt is
placed but has been previously treated so that it
may be more readily manipulated and will not
adhere to an extruding machine, the asphalt thus
treated being placed under pressure in a con-
fined space from which it is forced through per-
forations, the asphalt being cut into particles by a
heated knife as it leaves the perforations, the par-
ticles of asphalt being dropped into a bath which
will aid in maintaining the particles in a certain
state of division. .

A further object of the invention is the provision
of a device for forming particles of asphalt in
which asphalt that has been previously treated
to restrict its adhesive qualities is placed under
pressure and forced through perforations, the as-
phalt having a division agent applied to it as it Is
extruded and cut with a heated medium whence it
is droped into a bath which will aid in maintaining
division of the asphalt. .

This invention will be best understood from g
consideration of the following detailed descrip-
tion, in view of the accompanying drawings form-
ing a part of the specification; nevertheless, it is
to be understood that the invention is not con-
fined to the disclosure, being susceptible of such
changes and modifications which shall define no
material departure from the salient features of

. the invention as expresed in the appended claims,

In the drawings:

Figure 1 is an arrangement showing the method
of carrying out my complete process,

Figure 2 is a side elevation, partly in section,
of a device for forming particles of asphalt,

Figure 3 is a transverse vertical section taken
along the line 3—3 of Figure 1,

Figure 4 is a fragmentary vertical section show-
ing a method for electrically heating a knife,

Figure 5 is a vertical section of the knife show-
ing the resistance wires therein, and

(Cl. 83—91)

Figure 6 is a side view in elevation of the ar-
rangement shown in Fig. 1.

Referring more particularly to the drawings, 10
designates an oven having a central container 102
which is supplied with asphalt having a perforated
bottom or screen {i. The container and likewise
the asphalt are heated by electric cones 12 placed
around the container within the oven. Any num-
ber of cones may be employed. These heating
‘elements consist of a cone-shaped member formed
of insulating material encircled by a resistance
wire. Wires {3 and 13 are connected with a
source of current for heating the resistahce wires.
A switch and rheostat (not shown) controls the
circuit to each electric cone.

A trough (4 is located below the oven 8 so
that as the strings or streams {5 of asphalt flow
by gravity they will fall into tank {4 while being
sprayed with water. A nozzle 16 is connected with
a source of water under pressure, the flow of
water being controlled by a'valve 162, The water
will be discharged from the opposite end of the
tank through a pipe I71. A screen (8 is located
across one end of the tank (4 adjacent the outlet
pipe 17 in order to prevent the asphalt from fall-
ing outwardly with the water. The water in the
tank 14 is maintained under agitation by the
constant flow of the water so that the strings of
asphalt coming in contact with the water may

be softened and may be more readily handled

due to the fact that the asphalt is less adhesive
at the surface. The strings of asphalt form
spongy masses which are ready for application
to the extruding machine shown more particular-
1y in Fig. 2.

The extruding machine includes a base mem-
ber 20 on which is mounted a cylinder 2. A
screw 22 is mounted longitudinally of the cylinder
and is adapted to force the asphalt fed through
the hopper 23 to the outer end 24 of the cylinder.
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The outer end 24 is provided with a removable

plate 25 which is provided with perforations 26
through which the asphalt is forced fending to
form strings.

A motor 30 of any suitable type drives a shaft
3i. A second shaft 3f# is located in parallel rela-
tion with the shaft 31 upon which is mounted a
sprocket 32 which in turn drives a chain 33, a
sprocket 34, and a stub shaft 35. A spur gear 36
is secured to shaft 35 and driven thereby while
the spur gear 38 is secured to a shaft 39. 'This
shaft is either connected to or forms a part of
the screw 22 which is mounted in the cylinder 2f.

A sprocket 48 mounted on the shaft 3. drives a
chain 41 and a sprocket 42 connected to & shaft 43,

45

50

55
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by the knife 24.
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2
* A sprocket 45 secured to the shaft 3§ drives a
chain 46 which in turn drives the sprocket 32.

A knife 50 is secured to the outer end ¥{ of the
shaft 43 and is adapted to be revolved before the
perforated plate 25 so that as the asphalt is ex-
truded through perforation 26 it will be cut off
A Bunson burner 52 is connected
with a pipe 53 which in turn is connected with a
source of gas. A valve 53 controls the flow of gas
to the Bunson burner. When the burner is light-
ed fthe gas projects in a horizontal plane across
the path of the moving knife 50 so that said knife
will be heated at each cycle of rotation and just
before it passes the perforated plate 2§.

A hopper 55 has a discharge end §6 located di-
rectly above the plate 26 and at a point where
the knife 50 moves across the plate. This hopper
is supported by a bracket 57 secured to the cyl-
inder 2i. The hopper 55 is adapted to contain
a division agent which may be either some form
of mineral or chemical dust which is discharged
continuously upon the asphalt as it is being ex-
truded through the perforation 26, thereby main-
taining the asphalt as it exudes from the perfo-

-ration in a state of division.

A tank 58 which is partially filled with liquid
such as water, as shown at 59, is adapted to re-
ceive the particles of asphalt when they are cut
by the knife 50. A plate 60 located adjacent the
moving knife 50 is adapted to conduct the par-
ticles of asphalf into the liquid bath 9.

‘While I have shown the knife 50 as being heat-
ed with a Bunson burner 52, this knife may also
be heated electrically. In this case the interior
of the blade 6f is hollow and is provided with
resistance wires 62 insulated from the shell of
the'knife. The shaft 432 in this case is hollow

and wires 63 and 64 pass through the hollow shaft’

and through & ring 65 which carries the knife
The wire 63 is connected to a ring 66 which
is insulated at 67 from the shaft 43:. The wire
64 is connected to a ring 68 insulated at 69 from
the shaft. A brush 70 is adapted to engage the
ring 66 that is connected with a source of cur-
rent Tt and the circuif includes a rheostat 12
for controlling the amount of current passing
through the knife 61. A second brush 73 is in-
cluded in the circuit represented by the wires
74 and 75 and engages the collector ring 68. As
long as the switch arm 16 is in the proper posi-
tion current will be flowing through the blade 6(
for heating the same so that it will properly cut
through the asphalt expressed from the cylin-
der 21. .

The operation of my device is as follows: The
asphalt employed is selected at a place within the
container {82 and the container is heated to cause
the asphalt to pass through the perforated screen
(f. The asphalt passing through the perforated
screen in streams is sprayed by the water before
it falls into the tank {4 and this asphalt forms
small masses which are removed and deposited in
the hopper 23.

Due to the revolving screw 22, this asphalt is

.carried to the end 24 of the cylinder 2! and forced

through the perforations 28 and since the knife
58 is revolving in synchronism with the screw 22
and heated by the gas flame from the burner 52,
or electrically, as'shown in Fig. 4, the knife will
readily cut through the asphalt to provide par-

ticles which fall into the Hquid bath §9 in the -

tank 58. .
By giving the asphalt an advance treatment, as
shown in Fig. 1, the asphalt does not stick or ad-

here to the cylinder and screw 22 so that it may

2,008,585

be readily forced through the perforations 26 in
the plate 25. When desired, the -division agent
in the hopper 55 may be released so that it will
be applied continuously to the extruding asphalt
where said asphalt is being cut. This division
agent will maintain the particles in & state .of di-
vision when th.y are deposited in the water
bath §9.

The pellets formed are of such a nature that
they may be readily transported and they will not
coalwce during tra.nsportation

‘It is claimed: :

i. An arrangement for manufacturing partmles
of asphalt comprising means for forming streams
of melted asphalt, a bath of a moving liquid to
receive the streams of asbhalt whereby the asphalt
is softened, means for extruding the asphalt
through passages, and heated means for cutting
off the extruded asphalt to form particles.

2. The method of manufacturing particles of
asphalt which comprises melting asphalt, form-
ing streams of the melted asphalt, dropping the
streams of asphalt into a water bath while agitat-
ing the water, forcing the asphalt thus treated
through restricted passages, cutting off the ex-
truded portions of the asphalt while heating the
portions of the asphalt where being cut.

3. The method of manufacturing particles of
asphalt which comprises melting asphalt, form-
ing streams of the melted asphalt, dropping the
streams of asphalt into a water bath while agitat-
ing the water, forcing the asphalt thus treated
through restricted passages, cutting off the ex-
truded portions of the asphalt while heating the
pormons of the asphalt where being cut, and inter-
spersing the cut-off particles of asphalt with
water,

4. The method of manufacturing particles of
asphalt which comprises melting asphalt, forming
streams of the melted asphalf, dropping the
streams of asphalt into a water bath while agitat-
ing the water, forcing the asphalt thus treated
through restricted passages, cutting off the ex-
truding portions of asphalt while heating the
portions of the asphalt where being cut, and ap-
plying a division agent to the extruded asphalt.

5. The method of manufacturing particles of
asphalt which comprises melting asphalt, form-~
ing streams of the melted asphalt, dropping the
streams of asphalt into a water bath while agitat-
ing the water, forcing the asphalt thus treated
through restricted passages, cutting off the ex-
truding portions of asphalt while heating the
portions of the asphalt where being cut, and ap-
plying a division agent to the extruded asphalt
while said asphalt is being cut.

6. The method of manufacturing particles of
asphalt which comprises melting asphalt, form-~

ing streams of the melted asphalt, dropping the,
‘streams of asphalt into a water bath while agitat-

ing the water, removing the asphalt from the
water bath, placing the thus treated asphalt in
a confined space and applying pressure to the
asphalt while forcing the asphalt through the re-
stricted passages from the space in the form of
strings of asphalt, cutting off the asphalt as it
is extruded from the passage -to form particles
while heating the asphalt when being cut.

7. The method of manufacturing particles of
asphalt which comprises melting asphalt, form-
ing streams of the melted asphalt, dropping the
streams of asphalt into a water bath while agitat-

‘ing the water, removing the asphalt from the

20

25

39,

35,

40-

45.

50

65

70

water bath, placing the thus treated asphalt in
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asphalt while forcing the asphalt through the re-
stricted passages from the space in the form of
strings of asphalt, cutting off the asphalt as it
is extruded from the passage to form particles
while heating the asphalt when being cut and ap-
plying a division agent to the asphalt when the
same is extruded. .

8. A process for preparing particles of asphalt
which comprises dividing melted asphalt, spray-
ing the divided asphalt with a liquid, dropping
the sprayed and divided asphalt into a body of
the liquid to form spongy masses of the asphalt,
pressing the spongy asphalt through a screen
to free the asphalt of water and forming strings
of the asphalt, cutting off said strings to provide
particles. .

9. A process for preparing partitles of asphalt
which comprises dividing melted asphalt in the
presence of water to form a spongy mass, ex-
pressing the spongy mass through restricted pas-
sages while separating water from the spongy

3

mass, cutting off the asphalt into particles as it is
expressed.

10. A process for preparing particles of asphalt
which comprises dividing melted asphalt, spray-
ing the divided asphalt with a liquid, dropping
the sprayed and divided asphalt into a body of
the liquid to form spongy masses of the asphalt,
removing the liquid from the spongy masses of
asphalt while dividing the asphalt into strings and
cutting off said strings to provide particles.

11. A process for preparing particles of asphalt
which comprises dividing melted asphalt in the
presence of a fiuid to form spongy masses of the
asphalt, removing the fluid from the spongy
masses while dividing the spongy masses into
strings and cutting off the strings to form particles
of asphalt which will remain in a state of separa-
tion when stored in piles. .

NAOMI W. DOWNARD,

§
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Administratriz of the Estate of James Shelby 20

Downard, Deceased.
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7 Claims.

This invention relates to a process and appa-
ratus for producing asphalt particles.

An object of the invention is the provision of
a process for producing asphalt particles which
when stored en masse will remain in a divided
state so that the particles may be handled, at a
later date and employed as one of the ingredients
h?fda bituminous composition for preparing road-

eds.

Another object of the invention is the process
for preparing particles of asphalt in which melted
asphalt is divided and then treated with a liquid
as, for instance, water and moved over an ex-
panded surface to maintain the divided asphalt
in a separated condition after which the divided
asphalt is dropped into a body of the liquid so
that the asphalt will float upon the liquid as a
spongy mass, the spongy mass being forced or
expressed through restricted passages after which
the asphalt is cut off into particles under water,
the water contained in the spongy mass being
separated from the asphalt when the spongy mass
isbeing expressed through the restricted passages.

A further object of the invention is the pro-
vision of an apparatus for preparing asphalt par-
ticles which will remain in a divided state when
stored in which liquid melted asphalt is treated
to form an extremely soft plastic, the plastic
asphalt being expressed through passages of re-
stricted diameter with the expressed asphalt
being cut off into particles under a liquid.

A still further object of the invention is the pro-
vision of an apparatus for producing small par-
ticles of asphalt which will remain in a state of

division during storage, the apparatus including

instrumentalities for forming strings of asphalt,
for applying a liquid to the strings, a tank filled
with a liquid o receive the liguid-treated asphalt
where the asphalt forms a spongy mass, & press
being employed to express the spongy mass
through small perforations to remove the liquid
from the spongy mass, a knife being employed
for cutting off the asphalt as it is expressed to
provide particles whose surfaces are of such a
character that the asphalt particles will not
coalesce during storage.

This invention will be best understood from a

" consideration of the following detailed descrip-

tion, in view of the accompanying drawings form-
ing a part of the specification; nevertheless, it is
to be understcod that the invention is not con-
fined to the disclosure, being susceptible of such
changes and modifications which shall define no
material departure from the salient features of

(ClL 83-—91)

the invention as expressed in the appended claims.

In the drawings:

Pigure 1 is a vertical section of a portion of
the’ arrangement for producing asphalt partxcles,
and ]

PFigure 1B is a vertical section showing a con-
tinuation of the arrangement for producing as-
phalt particles,

Referring more particularly to the drawings, 10
designates a still for melting asphalt in which a
stirrer or rabble arm is employed for maintain-
ing the melted asphalt in a state of agitation. A
discharge pipe 11 is in open communication at 12
with the still 10 and this pipe conducts the
melted sasphalt to a container 13. The pipe is
provided with a discharge outlet 14 and the flow
of asphalt through the pipe is conirolled by means
of a valve 15,

The container (3 has its upper end open, as
shown at 16, below the spout 14 of the pipe fl.
The bottom T of the container 13 is provided
with a plurality of perforations 18 through
which the melted asphalt is adapted to fiow for
dividing the asphalt into strings which fall by
gravity onto a conically-shaped surface 19.

'The member (9 is located at the upper end of
a pipe 20 and the open end of the pipe, as shown
at 21, is located at the apex of the conically~
shaped member {9 in order that a liquid may be
forced from the open end of the pipe and run
downwardly over the expanded surface of the
member {8. The asphalt which has been divided
by the perforations {8 passes downwardly upon
the surface coming in confact with -the liquid
flowing from the outer end of the pipe 20 and
this asphalt drops downwardly and leaves the
lower free edge 22 of the member 18.

A pump 23 is located within a fank 24 which
contains a liquid bath which may be water or a
chemical solution or a liquid contdining mate-
rials in suspension. This pump is driven by means
of a shaft 25 which extends beyond the side walls
of the tank 24.

A coil 30 is located within the tank 25 adja-
cent the bottom and is provided with an inlet pipe
31 and an outlet pipe 32. The coil 30 may have
cold or hot water running therethrough and is
adapted at all times to maintain a uniform tem-
perature of the liquid in the tank 24. . The tem-
perature of the liquid, of course, depends upon
the type of asphalt which has been melied in the
still 10. It is to be borne in mind that the tem-
perature of the liquid in the tank 24 is an im-
portant feature of the process since the tempera- 85
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ture is a controlling factor of the speed and facil-
ity by which the product is produced.

A screw 32 is located at the bottom of the tank
24 and has right and left hand threads so that
any deposits which fall to the bottom of the tank
will be carried towards the center of the tank and
be discharged through the pipe 33. The shaft
34 of the screw 32 is driven by means of a chain
35 which extends downwardly from a sprocket on
a shaft 36 located adjacent the tor of the cank 24.

A conveyor, as shown at 40, is driven by sprock-
ets 41 secured to a shaft 42. The shaft 42 is driv-
en in any approved manner and this shaft has
a gear 43 attached thereto which in turn drives a
gear 44 secured to the shaft 36. )

Since the spongy mass will float on top of the

" liquid in the tank 24, the lower portion of the
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conveyor 40 will pick up the spongy mass and
move it along until it is delivered upon a chute
45. This chute extends beyond the tank 24 and
terminates adjacent the open end of a conically-
shaped casing 46. It will be noted that the con-
veyor 49 is trained over a sprocket or sprockets
41. 'These sprockets are mounted upon a shaft
48. The sprockets 41 and shaft 48 are located
adjacent the end 49 of the chute 45.

A spiral press, generally designated by the nu-
meral 50, is located within the casing 46 and
extends downwardly into a cylindrical continu-
ation 51 of the casing 46.

This cylindrical member 51 is embraced by a
water jacket 52 through which fluid is circulated
by means of the pipes 53 and 564 which are con-
nected with a suitable source of liquid which is
maintained in a state of circulation during the
operation of the press 50. The temperature,
of course, of liquid in the jacket §2 depends upon
the type of material employed and also the tem-
perature necessary to facilitate the expressing
of the spongy asphalt through a screen 55 located
at the bottom of the cylindrical member 5{.

A knife 56 located in close association with the
screen 55 is disposed within a tank 57 filled with
a liquid which may be water, a chemical solu-
tion, or a solution having matter maintained in
suspension within the liquid. This knife is re-
volved at a definite speed across the screen in or-
der to cut off particles of a definite size and it
will be appreciated that the size of the particles
will depend upon the type of asphalt employed
and will be controlled by the area of the perfo-
rations in the screen 55 and the speed of revo-
lution of the knife 56.

The press 50 is driven by a shaft 60 and this
shaft in turn is driven by means of gears 6f,
62, and a shaft 63. The shaft 63 may be driven
by the'same motive power that operates the shaft
25 of the pump 23, the shaft 42 of the sprockets
41, and the shaft 34 of the conveyor 32 and these
various shafts are timed to maintain the proper
speed of the various instrumentalities during the
operation of the apparatus.

A shaft 64 is located within the tank §7 and
is supported in bearings 66, 67, and 68. A shaft
10 is driven by means of gears 11 and 72. The
shaft 10 is mounted in bearings 13 and the knife
56 is secured to the upper end of the shaft 70.
A gear 14 is secured to the shaft 55 and this
gear is revolved by means of a gearing arrange-
ment (not shown) which is operated in turn
by a unit power plant.

As the particles are formed by the cuiting
with the knife 56 when the asphalt is expressed
from the screen 595, the asphalt passes through
the liquid in the tank 571 and downwardly

2,008,586

throush a pipe 80 and the liquid and the asphalt
is forced upwardly by means of a pump 81
through a pipe 82 over a screen 83.

A tank 84 is located heneath the discharge
end 85 of the pipe 82 and the screen 83 is lo-
cated below the discharge end 85 of the pipe
82 but at sufficient height akove the tank 84
to permit the screen 83 to be inclined at an
angle to the horizontal with the free end of
the screen projecting beyond the side wall of
the tank 84. As the particles of liquid and
asphalt are discharged from the spout 85 of
the pipe 82, the asphalt will be retained by the
screen slide 83 while the liguid will pass through
the screen into the tank 84. Since the screen
83 is located at an angle to the horizontal, the
small particles of asphalt which are deposited
thereon will move off the screen by gravity and
be deposited in a pile for storage purposes as
shown at 86. A pump 87 is connected by a pump
88 with a tank 84 and this pump withdraws the
liquid from the tank 84 and forces it through
a pipe 89 where the liquid is discharged through
a spout 90 located above the open end of the
tank 57. .

The operation of my device is as follows: The
asphalt is placed in the still 10 and heated until
it is in a flowing condition whence it will pass
through the pipe i1 into the container 13. The
weight of the meclted asphalt will be sufficient
to permit it to flow through the passages 18 in
the bottom 1T of the container 3. It will be
appreciated that if necessary any well known
means may be employed in the cortainer {3 for
positively causing the asphalt to flow through the
perforations in the bottom of the tank.

As the asphalt emerges from the perforations
18 it will fall upon the conically-shaped surface
of the member {9 and since water is being forced
through the open end 21 of the pipe 20 the
strings of asphalt will not only pass downwardly
over the surface in a separated manner but the
water flowing from the pipe 20 will maintain the
strings in a wet condition and water and the
asphalt will fall into the liquid in the tank 24.
The asphalt passing through the perforation (8
over the wet surface of the member 19 and
falling into the liquid in the tank 24 will form
a spongy mass which will float upon the surface
of the liquid in the tank and be carried by the
conveyor 40 upon the slide 45 whence the spongy
mass is depoesited in the casing 46 of the press 50.

The revolving press forces the asphalt down-
wardly and compacts it into the cylindrical por-
tion 5! of the casing, thereby forcing all of the
water out of the spongy mass while expressing
the asphalt through the perforations in the
screen 55.

The tank 57 contains a liquid at a level above
the lower end of the cylindrical member 51 and
above the revolving knife 56 so that the asphalt
as it is expressed through the screen 55 will
be cut off under the water to form particles
which will remain in a divided state. These par-
ticles of asphalt settle to the bottom of the tank
57 and enter the pipe 80 so that the pump 81
will force the asphalt and liquid through the
pipe 82 upon the screen 83. The water passes
through the screen and the particles of asphalt
roll downwardly upon the inclined surface and
are discharged into a pile as indicated at 86,
The water in the tanks 57 and 84 are maintained
in circulation by the pump 87.

The pellets formed are of such a nature that
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they may be readily transported and they will not
coalesce during transportation.

It is claimed:

1. A process for preparing particles of asphalt
which comprises dividing melted asphalt, spray-
ing the divided asphalt with a liquid, dropping
the sprayed and divided asphalt into s body. of
the liquid to form spongy masses of the asphalt,
pressing the spongy asphalt through a screen
to free the asphalt of water and forming strings
of the asphalt, and cutting off said strings under
water to provide particles.

2. A process for preparing particles of asphalt
which comprises dividing melted asphalt, con-
ducting the divided asphalt over & wet surface
while maintaining a stream of water flowing
over sald surface, dropping the wet divided
asphalt into a body of the water to form spongy
masses of the asphalt, forcing the spongy masses
through restricted passages to separate the
water from the asphalt and to form strings of
the asphalt, cutfing off the strings to provide
particles of the asphalt.

3. A process for preparing particles of asphalt
which comprises dividing melted asphalt, con-
ducting the divided asphalt over a wet surface
while maintaining a stream of water flowing over
said surface, dropping the wet divided asphalt
into a body of the water to form spongy masses

.of the asphalt, forcing the spongy masses

through restricted passages to separate the
water from the asphalt, and cutting off the
asphalt under water as the asphalt is extruded
from the passages to form particles of the asphalt
which will remain in a divided state.

4. A process for preparing particles of asphalt
which comprises dividing melted asphalt, con-
ducting the divided asphalt over an expanding
path while forcing a liquid over the divided

3

asphalt and expanding path, dropping the di-
vided asphalt into a bath of the liquid to form

spongy masses, removing the spongy masses from -

the bath, forcing the spongy masses through re-
stricted passages, cutting off the expressed
asphalt under water to form particles of the
asphalt, and separating the particles of asphalt
from the water, the particles remaining in a di-
vided state.

5. A process for preparing particles of asphalt
which comprises dividing melted asphalt in the
presence of water to form a spongy mass, ex-
pressing the spongy mass through restricted
passages while separating water from the spongy
mass, and cutting off the asphalt into particles
under water as the asphalt is expressed.

6. A process for preparing asphalt particles
which comprises dividing melted asphalt into
fine strings, separating the strings from each
other, while moistening said strings, dropping
the moistened strings into a liquid to form spongy
masses of asphalt, expressing the spongy masses
through restricted passages to remove moisture
from the asphalt and to form strings of asphalt
and cutting off the strings under water to pro-
vide particles of the asphalt.

7. An apparatus for producing particles of
asphalt that will remain in a state of division
when stored comprising means for forming
spongy masses of asphalt, means for expressing
the spongy masses of asphalt through restricted
passages, & tank filled with a liquid into which
the expressed asphalt is projected, and means
for cutting off the expressed asphalt in the
liquid to provide particles.

NAOMI W. DOWNARD,
Admmzstratru: of the Estale of James Shelby
Downard, Deceased,
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13 Claims.

This invention relates to a device for forming
strings, fine particles, or sheets of asphalt.

It has been proposed to break up lumps of
asphalt by applying heat thereto either in a con-
tainer or upon a surface which has been heated
thoroughly by gas burners or by combustion gases.
Due to the fact that heat is- transmitted very
slowly through asphalt there is great danger of
burning the asphalt before the same has been
melted.

Electrical heating elements are well known
in certain arts and these heating elements con-
sist of spaced wires or coils of wires formed of re-
sistance materials so that when a current is

5 passed through the same the wires will become

heated and such heat 1s then employed for vari-
ous purposes.

It is an object of the present invention to pro-
vide a device in the form of a fabricated screen,
or perforated plate made of resistance material
which when a current is passed through the
same will become heated for melting asphalt
placed upon the screen which will pass through

the restricted passages in the screen or perforat-.

ed plate and form strings of asphalt which may
be cut into small pieces by heated knives or
broken up into small particles by streams of com-
pressed air, water, or water containing fine min-
eral particles, the asphalt being employed is
blown as a soft, sticky asphalt which may be mixed
with finely divided mineral matter, or hard as-
phalt.

Another object of the invention is the provision
of a screen or plate provided with & plurality of
restricted passages upon which is adapted to be
placed asphalt, the asphalt being melted when an
electric current of proper strength is passed
through the screen, thereby causing melting of
the asphalt without danger of burning with the
asphalt passing through the screen in the form
of strings or sheets which may be cut up into
proper lengths or broken up into fine particles
to provide an element of a composition suitable

_ for paving purposes.

a0

This invention will be best understood from a
consideration of the following detailed descrip-
tion, in view of the accompanying drawings
forming a part of the specification; nevertheless,
it is to be understood that the invention is not

" confined to the disclosure, being susceptible of

o
[

such changes and modifications which shall de-
fine no material departure from the salient

features of the invention as expressed in the

appended claims,

(ClL. 83—91)

In the drawings:

Figure 1 is a plan view of a device constructed
in accordance with the principles of my inven-
tion,

Figure 2 Is a transverse verfical section taken
along the line 2—2 of Figure 1,

Figure 3 is a fragmentary view in perspective
of one end of a screen,

Figure 4 is a plan view of a modified form of
screen shown in Pigures 1 to 3, inclusive,

Figure 5 is a transverse vertical section taken
along the line 5—5 of Figure 4,

Pigure 6 is a fragmentary end view of a portion
of the screen shown in Figures 4 and 5,

Figure 7 shows more or less diagrammatically
a circuit controlling the current to a screen,

Figure 8 is a side view in elevation of an oscil-
lating container,

Figure 9 is a fragmentary vertical section of the
device shown in Figure 8,

Figure 10 are fragmentary views in perspective
of various forms of cutting devices employed in
connection with the screens shown in Figures 8
and 9,

Figure 11 is a bottom plan view of fhe device
shown in Figures 8 and 9,

Figure 12 is a fragmentary view in elevation
of a modified form of the device shown in Fig-
ures 8 and 9,

Figure 13 is a bottom plan view of the device
shown in Figure 12,

Figure 14 is a fragmentary vertical section
taken along the line {4—i4 of Figure 13,

Figure 15 is a vertical section of a further modi-
fied form of means for operating knives,

Figure 16 is a horizontal section taken along
the line {6—16 of Figure 15,

Figure 17 is a fragmentary vertical section of
another modified form of the device for breaking
up asphalt,

Figure 18 is a plan view of a detail of the heat-
ing device employed in Figure 17,

Figure 19 is a vertical section of a modified
form of the invention shown in Figure 17,

Figure 20 is a fragmentary vertical section of &
still further modified form of the device shown
in Fig. 117,

Figure 21 is a vertical section of a modified
form of the device shown in Figure 20,

Figure 22 shows more or less diagrammatically
a device for producing fine particles of asphalt,

Figure 23 is a bottom plan view of a portion of
the device shown in Figure 22, and
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PFigure 24 i{s a fragmentary vertical section of
an electrically heated knife employed in connec-
tion with the device shown in Pigure 20.

Referring more particularly to the drawings, 10
designates a supporting frame formed of insulat-
ing material upon which is mounted a screen i1
constructed in accordance with the principles of
my invention. The screen and frame may be of
any size suitable for the purpose. While I have
shown the screen as rectangular it may be square
or circular. The insulating material must be por-
celain, bakelite, or any other type which will not
be injured by the heated screen.

The screen consists of a plurality of transverse
wires {2 formed of resistance material which are
interwoven with longitudinally disposed wires (3
of the same material. The ends of the longitu-
dinal wires {3 are clamped together by a pair of
parallel electrical conducting strips 4 such as
copper and these strips are secured in place by
means of lugs 18 carried by the framework 18 and
nuts 16 threaded onto the lugs. It will be seen
that the other ends of the wires 13 are connected
with conducting strips as will be presently ex-
plained.

The Iugs or posts 18 are connected with electric
wires 20 which extend to a common lead-in 21
which may be considered the positive side of an
electric circuit. A resistance 22 is located within
the circuit and may be of any type suitable for the
purpose. A wire 23 leading from the resistance
22 may be connected with one terminal of the
house current.

Wires 25 are connected to binding posts 2§ car-
ried by the supporting frame 10 and these posts
are electrically connected with a pair of strips 21
which are similar in all respects to the strips 4.
These strips are made of copper and form the out-
going terminals of that portion of the circuit
which is included within the screen i1i. A com-
mon wire 28 is connected with the wires 25 and
extends to the other terminal of the house cur-
rent and may be designated as the negative side,
while the wire 21 represents the positive. Ends
of the wires i3 are clamped between the strips 27
by the binding posts 26 and the nuts on the said
posts.

Proper current is supplied to the wire 21 which
passes through the copper strips (4, through
the resistance wires 12 and I3. The current pass~
ing through these wires causes the same to be
heated so that asphalt which is placed upon the
wires will pass through the interstices and form
strings of asphalt. An electrically heated knife
or knives are located below the screen f{ for cut-

ting off the strings into small pellets, as will be

presently described.

In the modified form shown in Figs. 4 to 6, in-
clusive, it will be seen that instead of wires, me-
tallic strips 30 formed of resistance material are
longitudinally disposed on a framework 3! and
rest upon a shoulder 32 formed at the upper pe-
riphery of the framework 3{. This framework is
made of any suitable insulating material. All of
the longitudinal strips are provided with spaced
notches 33.

Transverse strips 34 likewise formed of resist-
ance material are disposed in parallel relation
along the strips 30 and are likewise provided with
notches which will be received by the notches 33
so that when the strips 34 are placed in position
all of the tops of the strips will be in the same hor-
jzontal plane. ’

The adjacent ends of the strips 30 at one end of

2,063,663

the frame are secured to a copper strip 38 which
has its ends connected with wires 36 and a lead-
in wire 37 which is designated as the positive side
of the circuit. A copper strip 38 has its ends con-
nected to wires 38 which in turn are connected to
a common wire 40 also connected with the house
current. Binding posts 41 and 42 are respectively
employed at the opposite end of the screen con-
necting the strips 35 and 38 to the framework 3!
and for clamping the ends of the wires 36 and 39
in position. The copper strip 38 is connected to
the other ends of the strips or bars 30.

Asphalt of any type is placed upon the screen
as illustrated in Figs. 4 to 6, inclusive, and the
electric current is switched on. The strips 30
and 34 will become heated for melting the as-
phalt and causing the same to pass through the
spaces and project beyond the screen in the form
of strings of asphalt which may be cut by elec-
trically heated knives as the asphalt projects be-
yond the screen. Streams of compressed air or
water, or a mixture of both water and air, or
water containing fine mineral particles may be
projected across the extruding asphalt to form
fine particles of asphalt.

If it is desired to form sheets of asphalt instead
of strings, the strips 34 may be readily removed
from the strips 30 to provide elongated passages
so that when the asphalt is placed on the heated
strips 30 the asphalt will pass through the re-
spective strips in the form of sheets and these

'sheets may be cut off in definite lengths.

Referring more particularly to Figs. 7 to 9, in-
clusive, it will be seen that a container 58 is
mounted for rotation in opposite directions within
a housing §{. This rotation, however, is through
a small arc as will be presently described.

A spur gear 52 is secured to a shaft §3 which
extends inwardly of the housing 5! and a second
gear B4 is secured to the inner end of the shaft
53 and meshes with a ring gear 55 secured to the
container 30. A segmental gear 56 is pivotally
mounted at 57 on the housing 51 and meshes
with the spur gear §2. A connecting rod 58 is
pivotally connected at 59 with the segmental
gear 56 and has an eccentric connection 68 with
& gear &1 mounted on a shaft 62. The gear 6}
is driven by a gear 63 which in turn is operated
by an electric motor which is connected with a

source of current, not shown, and controlled by a

switch in the usual manner.

A screen 63 is secured at §6 to the bottom of
the container 8§80 but is insulated as shown at
61 from said container. A source of current is

connected to the screen by means of wires 68

and 69.

The screen 85 is formed of some kind of re-
sistance material such as nickel, chrome steel
and may be constructed in accordance with any
of the forms shown in PFigs. 1 to 6, inclusive, or
the screen may be in the form of a metal plate
provided with perforations 18.

A plurality of knives 71 are rigidly supported
as shown at 12 by means of insulating material
13 which in turn is secured to a bracket 14 con-
nected to the inner wall of the housing 51. These
knives or cutters are connected with a source ot
current through wires 75 and 16.

It will be noted that a housing portion 17 ex-
tends downwardly below the heated screen 65
and knives 71 in order to protect the screen and
the knives from the loss of heat and also the
asphalt passing through the screen.

The knives may be of any type such as a wire
formed of resistance material, such as at 18 in
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Fig. 10, or the knife or cutter may be in the form
of a flat strip of metal, as shown at 71 or in the
form of a bar or rod 19.

The current to the knives and to the screen
are controlled by means of a switch 08 shown in
Fig. 7, a transformer 81 and a thermostat 82. The
capacity of the transformer, of course, depends
upon the temperature required for heating the
electric resistance screen or plate 68.

The operation of the device shown in Figs. 7
to 11, inclusive, is as follows: Asphalt or bitumen
is placed within the container 50 either in a
heated state or cold. The current is turned on
in order to heat the screen or plate 65 and the
knives T1.

The motor 64 is started for oscillating the
container 80 so that the heated screen 85 will be
moved over the knives TI. As the asphalt is

. melted and passes through the perforations in
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the screen or the plate the knives will cut the
asphalt into small particles and these particles
will then drop downwardly below the skirt 11
and may be collected in water or in a bath con-
talning water and fine mineral dust as may be
desired. .

In the construction shown in Figs. 12 to 14, in-
clusive, it will be found that a modified form of
the cutting mechanism is employed. In this
case the container 85 is held stationary and the
screen 86 is heated in the same manner as shown
in Figs. 1 to 11, inclusive, and may be of the
form of any one of the screens previously de-
scribed.

The oscillating frame 87 formed of insulating

material carries vertically disposed knives 88 so .

that when the frame 87 is reciprocated these
knives will be moved across the perforations in
the screen 86 and cut off the protruding asphalt
in such length as many be desired. It will be
appreciated that the smallness of the particles
of the asphalt thus produced will depend upon
the speed of the operation of the frame 81. An
end of each of the knives 88 is secured to a strip
of electrical conducting metal 89 and the other
ends of the knives are connected to a strip 90
formed of conducting material. This last-men-
tioned strip is connected to a wire 81 while the
strip 89 is connected to a wire 92. These wires
form a circuit and are controlled by the instru-
mentalities disclosed in Fig. 7.

The frame 87 is mounted in guides 93 and is
reciprocated by means of a rod 94 pivotally con-
nected at 93 to the frame and eccentrically con-
nected at 96 to a gear 91 which meshes with a
gear 98. The last-mentioned gear is driven by
means of a motor 98 connected with a source of
current (not shown).

The strips of conducting material 89 and 90
are secured to the frame 871 at one end by
means of a bolt 100 imbedded in the material of
the frame 87. This frame is formed of non-con-
ducting material and the projecting threaded
end 101 of bolts 180 are employed as bhinding
posts for the wires 9 and 92. The operation of
the device shown in Figs. 12 to 14, inclusive, is
as follows: The container 85 is supplied with as-
phalt and the current to the screen 86 is switched
on so that the screen will be heated. The cur-
rent to the strips of materials 89 and 90 is also
switched on for heating the knives 88. The mo-
tor 99 is then operated and the frame is recip-
rocated carrying the knives 88 back and forth

" below the heated screen 86 so that when the as-

%

phalt protrudes from the screen 86 the knives
88 will cut off particles of lengths depending

" an insulating block 13i.

3

upon the speed of movement of the frame 871. It
will be noted that so far the knives are described
as being heated and the purpose of this is to
shear the asphalt in its heated condition while
preventing chilling of the same.

In the modified form of the device shown in
Figures 15 and 16 a container 105 carries an elec-
trically heated screen 108 which is connected to
a source of current by means of wires 107—108.

For the purpose of reciprocating the knives
189 carried by the endless chains 118 I have pro-
vided a gear {11 which is driven by a shaft 112,
a gear 113 rigid with the shaft, a segmental gear
{14 meshing with the gear (13, a rod 115 and
a motor 1#6. The rod 11§ is eccentrically con-
nected at 11T with a disc 118 driven directly by
the motor 116. The opposite end of the rod is
pivotally connected at 119 to the segmental gear
{14 which is pivotally mounted at (20 to a fixed
part of the frame. Idling gears 121 co-operate
with the driving gears f#{ for supporting the
endless chain 110.

Collector members (22 are connected with
chains (18 and wiper arms 123 connected with
a source of current as indicated by the wires 14
supply the knives 109 with electric energy which
is converted into heat due to the resistance of
the metal of the knives. These knives are di-
rectly connected with the collector members 122
and these members are insu'ated from the end-
less chain {10:

As the motor is revolved and the current is
switched to the knives 109 and the screen (06,
the knives will be oscillated across the perfora-
tions 106* for cutting off the asphalt which passes
through the perforations. The segmental gear
{14 rocks the chains back and forth causing re-
ciprocation of the knives. :

A modified form of the heated screens is
employed and instead of a woven wire screen
formed of resistance material or of a perforated
plate formed of the same material, tubular
members are formed of resistance material, as
shown at 130, which extend downwardly through
It will be noted that
the tubular members 130 are formed by bending
a flat strip of resistance material into circular
form but the two longitudinal edges of the ma-
terial are spaced apart, as shown af (32, so

-that the insulating material I3 is exposed at

this portion. Strips of conducting metal 133
connect the various tubular members 138 to-
gether while conducting strips of metal 134 are
connected to the strins 133, A source of current
is passed through the strips 133—{(34 by means
of wires (35 and 136. A screen either in the form
of a plate or fabricated material is located above
the upper ends of the tubular members 130, as
shown at {37, and are provided with perfora-
tions {38 which ares adapted to align with the
tubular members {30. This plate or screen is
connected with a source of current, as indicated
by the wires 139 and {40 in order that it may be
heated sufficient for aiding in melting the as-
phalt placed within the container (41,

It will be noted that the strips (31 are dis-
posed in vertical planes and are imbedded in the
insulating material (31. The insulating mate-
rial in this construction and all of the construc-
tions described in connection with this case is
formed of such material that it will be sufficient-
ly resistant to heat in order that it may not be
destroyed during the operation of the devices.
The screen (37 is insulated from the container
i41 as shown at {42,
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The tubular members (38 extend slightly be-
low the screen {371 in order to prevent short
circuiting between the current passing through
the tubular members and the screen (37.

Knives may be reciprocated across the lower
edges of the tubular members (30 from which the
melted asphalt extends or a current of com-
pressed air or finely divided streams of water or
water containing colloidal suspensions of min-
eral matter may be directed across the lower
ends of these tubes for breaking the asphalt into
fine particles.

In the modification shown in Fig. 19 it will be
seen that the container {43 rests upon the block
144 formed of insulating material which is pro-
vided with passages (45 to receive tubular mem-
bers 130* which are identical in construction with
the tubular members 130 shown in Figs. 17 and
18. The conductor metal strips 133* are directly
connected with the tubular members 130* and
these strips are connected with a source of cur-
rent by means of the wires (46—I(47.

The upper end (47x of the tubular members
130* project above the upper face of the insulat-
ing block t44 so that when an electric current
passes through the strips (33* and the tubular
members 130 the asphalt will be melted and
pass through said tubular members. Since cur-
rent passes through the tubular members they
will be heated throughout the length thereof to
maintain melted condition of the asphalt so that
when heated knives are employed for cutting off
the-asphalt as it extends below the lower ends
of the tubular members, as has been previously
explained, the knives will move towards the por-
tions of the tubular members, as shown at (48,
where the greatest amount of heat is in order
to more efficiently cut off the particles of asphalt.

Instead of the knives, a stream of air may be
directed against the lower ends of the tubular
members {30* for breaking the asphalt into small
particles or fine streams of water containing fine
mineral matter may he employed for the same
purpose. ’

Referring more particularly to the modified
form shown in Fig. 20 it will be seen that a plate
150 formed of resistance material is provided
with passages (§1. This plate is mounted upon
a hollow box or casing (52 having a chamber
153 into which is directed hot gases from a pipe
i54. The walls of the box or casing is formed
of insulating material which will not be affected
by the heat.

A ring 155 formed of insulating material rests
upon the periphery of the plate 150 and a flange
156 of a container 157 rests upon the ring 155.

Metal tubes 1572 are passed through the cham-
ber 153 and through passages {58 and 59 formed
in the top and bottom of the casing 152. The
upper ends of the pipes are aligned with the pas-
sages 151 in the plate 150.

Electrical resistance material formed of any
suitable metal, as shown at 160, is carried by the
lower end of the tubes I578, A wire 161 is con-
nected with the resistance material 160 and with
one terminal of a circuit. Intermediate wires
162 connect the resistance members 160 together
while g wire (683 forms the other terminal of
the circuit and is likewise connected with the
resistance {60 at one end of the casing (53 so
that when a current is passing through the wires
161 these resistances will be heated for heating
one portion of the pipe for a purpose which will
be presently explained.
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A reciprocating frame 164 formed of insulat-
ing material carries knives 165 and the frame
164 may be reciprocated in any approved man-
ner as has been disclosed in Figs. 8, 9, 12, 13, 15
and 16.

A knife 165 is shown more in detail in Flg. 24
and includes a casing {66 having a coil of elec-
trical resistance wire 167 carried within the
member 166 and this coil {s connected with wires
168 and 169. As shown these wires are in turn
connected with a source of current for heating
the resistance coils {67 for heating the knives
so that they will properly shear the asphalt pass-
ing through the tubes 87,

Asphalt is placed within the container 57 and
when a current is passed through the plate 50
through the wires (18 and (T, this plate will be
heated and the asphalt will pass through the
tubes 157>, The hot gases issuing from the pipes
154 pass through the chamber 153 and will main-
tain the proper heat on said tubes to cause a
continuous flow of the asphalt through said
tubes.

It will be noted that the electric resistance
members 160 are 1ocated at one side of the tubes
157 at their outer ends so that these portions
of the tubes will have a temperature sufficient to
aid in maintaining the flow of the asphalt
through the outer ends of the tubes and will
also facilitate in the cutting of the asphalt by
the knives 165. It will be noted that the knives
will be moved in the direction indicated by the
arrow in Fig. 20 and have the greatest amount
of heat applied to that portion of the tube which
is farthest away from the knives or that point
on the tubes where the knives complete the final
shearing of the asphalt projecting from the tubes.

In Fig. 21 an electrical stove in the form of a
coil 172 is provided to replace the heating means
afforded by the pipe 154 of the construction
shown in Fig. 20. In this case a wire 113 is con-
nected with one terminal of a circuit and to
the coil 172 so that the current passing through
the coil will heat the resistance material in the
coils and likewise heat the pipes {87, The
other terminal of the circuit is represented by
the wire {714, The other elements of this device
will not be described since the same reference
numerals applied to this figure represent similar
elements employed in Fig. 20.

In Fig. 22 is shown diagrammatically a system
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in which a hot plate or screen 188 is electrically

heated by a current passing through wires (8(
and 182. This screen is mounted within a con-
tainer I183. Gas burners 184 are directed against
the lower portion of the container (83 which is
below the electric resistance screen 180 for main-
taining the lower portion of the container at the
proper temperature in order to prevent too rapid
congealing of the asphalt.

A plurality of pipes 185 have flattened nozzles
186 located adjacent the lower opzn end of the
container 183 and are adapted to discharge fine
streams of water across the lower end of the con-
tainer in order to break the melted asphalt up
into fine particles after it passes below the lower
end of the container.

A tank (8T is located to one side of the con-
tainer 183 and helow the same to receive the fine
particles of asphalt and the water which is forced
towards the open upper end of said tank. This
tank is maintained at a predetermined height
with water in which has been stirred fine particles
of mineral dust or clay so that the bath in the
tank 187 will not onlv contain the fine particles
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of asphalt but will contain the water and the fine
mineral particles which may be held in suspension
in the water. A screen 188 divides the tank 187
into two portions and retains the flne particles

of asphalt within a greater portion of the tank..

The screen prevents the asphalt from entering
the smaller chamber 189 and the asphalt may be
removed from time to time from the tank (871.

A pipe 190 is connected with the bottom of the
chamber 189 of the tank 187+and with the pipe
185. A pump 191 is in circuit with the pipe 130
and forces the water from the chamber {89 to the
nozzles 186. This pump is driven”in any ap-
proved manner and at a speed which is com-
mensurate with the work required. The muddy
water is thus pumped from the tank 187 contin-
uously, sprayed through the nozzle (86 across
the lower end of the container 183, thereby break-
ing the asphalt up into small particles while
coating the asphaltic mineral matter in order to
maintain the particles of asphalt in a state of
division.

A valve 193 is provided in the pipe 190 to cut
off the water in the nozzle 186. :

A pipe 194 is connected with the pipes 185 so
that when a valve 195 is open air from a suitable
source under pressure may be forced through the
nozzle 186 across the lower end of the container
183, thus breaking the asphalt into fine particles.
It will be appreciated by this construction that
either air or the muddy water may be employed or
a combination of both. The mineral matter is
supplied to the tank I87 from time to time in
order to replenish the supply since the fine par-
ticles of asphalt are coated with said mineral dust
as it comes in contact with the water carrying
such dust.

The pellets formed are of such material that
they may be readily transported and that they
will not coalesce during transportation.

I claim:

1. A device for forming lengths of asphalt
comprising a screen formed of a plurality of strips
of resistance material, a plurality of strips of

5 resistance material disposed transversely of the

first-mentioned strips and forming with the first-~
mentioned strips restricted passages, a circuit in-
cluding the strips for causing heating of the
screen and melting of the asphalt placed on said
screen to form strings of asphalt, the transverse
strips being removable from the first-mentioned
strips to provide elongated passages so that when
asphalt is melted on the screen sheets of asphalt
will be formed. '

2. A device for dividing asphalt into fine par-
ticles comprising a container to receive asphalt,
a screen in the container, means for heating the
screen to cause the asphalt in the container to
pass through said screen in the form of strings,
means projecting a stream of liquid across the
protruding strings of asphalt for breaking the
asphalt into fine particles, a tank partially filled
with a liquid to receive the particles, the liquid
aiding in maintaining the particles in a state
of division, and means for supplying the liquid
from the tank to the projecting means.

3. A device for dividing asphalt into fine par-
ticles comprising a container to receive asphalt,
a screen in the container, means for heating the
screen to cause the asphalt in the container to
pass through said screen in the form of strings, a
nozzle located adjacent the lower end of the
container, a tank partially filled with water con-
taining finely divided mineral matter, a pipe con-
necting the tank with the nozzle, a pump inter-

polated in the pipe for forcing the water from
the tank to the nozzle so that a stream of water
will be forced across the strings of asphalt for
breaking the asphalt into fine particles while
coating the asphalt with the fine mineral which
will act as a division agent.

4. A device for dividing asphalt into fine par-
ticles comprising a container to receive asphalt,
a screen in the container, means for heating the
screen to cause the asphalt in the container fo
pass through said screen in the form of strings,
a nozzle located adjacent the lower end of the
container, a tank partially filled with water con-
taining finely divided mineral matter, a pipe con~
necting the tank with the nozzle, a pump inter-
polated in the pipe for forcing the water into the
tank to the nozzle so that a stream of water will
be forced across the strings of asphalt for break-
ing the asphalt into fine particles while coating
the asphalt with the fine mineral which will act
as a division agent, the tank being located adja-
cent the container when said tank will receive
the coated particles of asphalt, the particles be-
ing further coated by the mineral matter in the
water in said tank.

5. A device for dividing asphalt into fine par-
ticles comprising a container to receive asphalt,
a screen in the container, means for heating the
screen to cause the asphalt in the container to
pass through said screen in the form of strings,
means for projecting a stream of water contain-
ing fine mineral matter across the strings of
asphalt for breaking said asphalt into small par-
ticles while coating said asphalt with mineral
matter. .

6. A device for dividing asphalt into fine par-
ticles comprising a container to receive asphalt, a
screen in the container, means for heating the
screen to cause the asphalt in the container to
pass through said screen in the form of strings,
means for projecting a stream of water contain-
ing flne mineral matter across the strings of as-
phalt for breaking said asphalt into small parti-
cles while coating said asphalt with mineral mat-
ter, and means for collecting the particles of
asphalt in a bath of water containing finely di-
vided mineral matter to cause further coating of
said particles.

7. A device for melting and dividing asphalt
comprising a casing forming a heating chamber
and adapted to support asphalt thereon, tubular
members extending through the chamber, means
for heating the chamber and a heating means
embracing the tubes between the inner and outer
ends of said tubes so that the asphalt will be
melted and pass through the tubes to form
strings of the asphalt.

8. A device for melting and dividing asphalt
comprising a casing forming a heating chamber
and adapted to support asphalt thereon, tubular
members extending through the chamber, means
for heating the chamber and a heating means

. embracing the tubes between the inner and outer

ends of said tubes so that the asphalt will be
melted and pass through the tubes to form strings
of the asphalt, and means adjacent the outer
ends of the tubes for dividing the asphalt as it
emerges from the tubes into small particles.

9. A device for melting and dividing asphalt
comprising a casing forming a heating chamber
and adapted to support asphalt thereon, tubular
members extending through the chamber, means
for heating the chamber and a heating means
embracing the tubes befween the inner and outer
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melted and pass through the tubes to form strings
of the asphalt, and knives for cutting off the as-
phalt into small particles as the asphalt emerges
from the fubes.

10. A device for melting and dividing asphalt
comprising a casing forming a heating chamber
and adapted to support asphalt thereon, tubular
members extending through the chamber, means
for heating the chamber and a heating means
embracing the tubes between the inner and outer
ends of sald tubes so that the asphalt will be
melted and pass through the tubes to form strings
of the asphalt, knives for cutting off the asphalt
into small particles as the asphalt emerges from
the tubes, and means for heating the knives.

11, A device for melting and dividing asphalt
comprising a casing forming a heating chamber
and adapted to support asphalt thereon, tubular
members extending through the chamber, means
for heating the chamber and a heating means
embracing the fubes hetween the inner and outer
ends of said tubes so that the asphalt will be
melted and pass through the tubes to form strings
of the asphalt, knives for cutting off the asphalt
into small particles as the asphalt emerges from
the tubes, and means for additionally heating
the outer ends of the tubes.
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12. A device for dividing asphalt into fine,par-
ticles comprising a contalner to receive asphalt,
a screen in the container, means for heating the
screen to cause the asphalt in the container to
pass through sald screen, a tank partially filled
with a liquid containing finely divided mineral
matter located adjacent the bottom of the con-
tainer, means connected with the tank for pro-
Jecting a stream of liquid from the tank across
the protruding asphalt for breaking the asphalt
into fine particles, the tank receiving the parti-
cles with the liquid aiding in maintaining the
particles in a state of division, the mineral matter
coating the fine particles of asphalt.

13, A device for dividing asphalt into particles

or pellets comprising a screen, means for causing

asphalt to be extruded through the screen, means
for projecting a stream of liquid across the path
of the extruding asphalt for cutting off the as-
phalt into particles, a tank containing a liquid to
receive the particles, and means connected be-
tween the projecting means and the tank for
withdrawing liquid from the tank and forcing
said liquid through the projecting means.
NAOMI W. DOWNARD,
Administratrir of the Estate of James Shelby
Downard, Deceased.
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