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This invention relates generally to a method and ap-
paratus for mixing materials and relates more particularly
to such method and apparatus to mixing machines of the
pug mill type and method of mixing materials therein.

_While the invention has particular utility in connection
with a method and equipment or apparatus for mixing
materials for road construction and the like and is
shown .and. described in connection therewith, it is to be
understood that it is not confined thereto.

It is common practice at the present time to produce a
paving material by mixing a mineral aggregate, which
consists of sand, gravel, granite, or rock pieces of dif-
ferent sizes, with a binding material, such as a bituminous
or asphalt material. It is quite essential to the production
of a material which will make a good road to take care
during the mixing operation that each mineral aggregate
piece will be coated with binder material. In this way
the paving material, when properly laid on- the roadbed,
will produce a road which produces a better traveling
surface and which has a longer life than it would have
if the mixture of mineral aggregate and binder were not
as thorough as pointed out above.
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It is, therefore, an object of the present invention to

provide method and apparatus whereby the mineral ag-
gregate and binder is thoroughly mixed.

It is another object of the invention to provide method
and apparatus of this character whereby the mixing of
the aggregate and binder is greatly. facilitated.

It is.still another object of -the invention to provide
method and apparatus of this character whereby there is

better distribution and circulation of material within the .

mixer body.

A further object of the invention is to provide a method
and apparatus of this character to provide constant over-
the-top distribution of rock and sand and the like and
the binder and thus eliminate concentration of large or
small sizes of solid materials in pockets within the mill.

" A still further object of the invention is to provide a
method and apparatus of this character for transporting
the material to voids created at the end of the mill by
action of the mixing arms.

Other objects and advantages of the invention will be
brought out in the following part of the specification.

Referring to the drawings, which are for illustrative
purposes only

Fig. 1 is a partial longitudinal section of apparatus
embtodying the present invention;

Fig. 2 is a sectional view taken on line 2—2 of Fig. 1;
and

Fig. 3 is an end view of the apparatus.

Referring more particularly to the drawings, there is |

shown a mixer body, indicated generally at 11, having
vertical side walls 12 and end walls 14 and 15. There
is 'a bottom, indicated generally at 17, which comprises
two portions 18 which are -generally arcuate in cross-

section and which are connected together adjacent the -

longitudinal center of the body of the mill. The central
part of the bottom is provided with a discharge opening
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19 which is closed by a longitudinally sliding door 20
received in channel-like tracks 21. The door is adapted
to be moved to a position whereat the opening 19 is
uncovered so that material which has been mixed in the
body may be discharged therefrom.

There is means for mixing materials within the body
and this means comprises a pair of shafts 24 which ex-
tend longitudinally of the body 11 and which are sup-
ported adjacent the ends by suitable bearings 25, said
shafts being simultaneously rotated by means of gears
26, 27 and 28, the gears 27 and 28 being secured to the
respective shafts 24 and being meshed with each other.
The gear 26 is connected by any suitable means, not
shown, to a source of power, also not shown.,

The shafts 24 are on axes from which the radii of the

- bottom portions 18 extend as best shown in Fig. 2, and

each shaft is provided with a plurality of paddles 30
connected with the shafts 24 by means of arms 31. The
paddles are arranged symmetric relative to a plane through
the line 2—2, the paddles on one side of said plane being
angularly disposed in one direction, while the paddles on
the opposite side of this plane are angularly disposed in
the opposite -direction. These paddles are arranged so
that the materials in the mixer body are agitated and are
moved through cylindrical or spiral paths from the ends
of said body. This material moves toward the central
portion of the mixer body and is carried to the upper
central portion thereof, as indicated by the dotted line
33 in Fig. 1. The liquid binder material is applied at this
point and is sprayed onto the material through openings
34 in a tubular shaft or spray pipe 36 which extends longi-
tudinally of the mixer body which extends along, or
substantially along, the plane A—A, Fig. 2.  This shaft
36 is substantially parallel to the shafts 24 and is located
in the upper portion of the mixer body above the plane
of said shafts 24.

The shaft 36 is rotatably mounted in bearings 40 in
end walls 41 of an upper casing or body section, indicated
generally at 43. One end of the shaft 36 is connected
to the outlet 44 of a pump 45 of a pressure injection sys-
tem which is indicated generally at 46. The pump 45 is
driven by any suitable means such as an electric motor
47 through a belt 48. Liquid asphalt or the like enters
the injection system through an inlet conduit 49 and the
shaft 36 is connected to the outlet of said pump 45 by
means of a suitable swivel coupling 50, such couplings
being well known in the art.

The spray pipe or shaft 36 is provided with a helical
flight conveyor 52 which has hardened edges and the
conveyor is parallel to the shafts 24 and positioned to
operate in the peak of the material built up by the paddles
in the central region of the mixer body. The flight may
be of any suitable length and may be from approxi-
mately one-half to two-thirds the length of the mixer with
the flight positioned in the center an equal distance from
each end of the mill of the body. It is to be understood,
of course, that other lengths for the flight may be selected
depending on the installation.

The flight is adapted to be operated first in one direction
and then in the other and is actuated by any suitable
source of power such as an electric motor 55. The
motor is provided with a sprocket 56 and the shaft 36
is provided with a sprocket 57 with a chain connection’
58 therebetween. . The motor 55 is adapted to be con-
nected to any suitable source of electric current and is
provided with a reversing switch mechanism 554 which
may be of any suitable well-known type so that the
motor will operate a predetermined number of revolu-
tions in one direction and then operate a predetermined
number of revolutions in the opposite direction to cor-
respondingly actuate the shaft 36.

It is to be understood, of course, that other power
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means may be provided for driving the shaft 36 and
such power means suitably controlled to effect.reversing
movement of the shaft 36. Means for effecting reversal
of the shaft rotation may be provided between the source
of power and said shaft. -

When the apparatus is in operation, the shafts 24
rotate, one in a .clockwise .direction. and ‘the :other
counterclockwise,  and the material in the mixer -body
is mixed and caused to assume .a peak or -ridge-position
in the center of the mill parallel to the shafts -abave
the height of the mixer arms. The screw conveyor 52
operates in the upper portion of this accumulated mate-
rial and, as it rotates in one  direction, moves said
material toward one end of the mixer body, and,
as it .rotates .in the opposite direction, moves -said
material to the opposite end of said body. Thus the
material within the -mixer body -is caused to circulate
or move from the end -toward the center and upwards
and thence to be moved-from-the top of the pile toward
the ends of said body.

During the mixing action, the binder, which com-
prises liquid asphalt or -the like, is discharged fromthe
openings of the-shaft 36 and mixed with the aggregate.

An alternative arrangement for causing -the aggre-
gate along the upper ridge -to be moved toward the
ends of the mixer .body may comprise a helical flight
divided in the middle and formed right-hand on one
side and ‘left-hand -on the opposite side. With this
arrangement, the shaft 36 may be constantly rotated in
one direction.

Another alternative arrangement for moving the ma-
terial at the top of the pile formed in the body by the
paddles 30 is to provide paddles on the shaft 36 which
would operate to move the materjals in one direction
upon rotation of said shaft in such a direction and
move the material in the opposite direction upon re-
verse rotation of the shaft 36. Further, a paddle ar-
rangement may be provided whereby said paddles cause
movement of the material at one side of the longitu-
dinal center of the body toward one end of said body
and the material at the opposite side of the longitudinal
center of the body toward the opposite end. With these
arrangements the shaft 36 would be operated continu-
ously in one direction as in the case of the divided
helical flight conveyor arrangement above described.

There is another arrangement wherein the material
in the mixer body may be moved toward one end.by
the paddles on the shafts 24 and a part, at least,.of
the upper portion of the mass of material moved in
the opposite direction by the moving means disposed
above the plane of the shafts 24. This will effect a
more thorough mixing of the aggregate and binder
materials.

A V-shaped baffle, indicated generally at 60, may
be provided over the helical flight, as best shown in Figs.
2 and 3. This baffle has its apex at the top and is pro-
vided with end ‘flanges 61 which are secured by bolts
62 or other suitable means to the ends of the section
43. The baffle 60 serves to divide the stream of aggre-
gate discharged into the mixing machine from a hopper
64 and may also serve as a cover of said flight.

I claim:

1. A method of producing paving material, which
includes the steps of: mixing an aggregate and moving
two bodies thereof toward each other so that said bodies
merge together and move upward; moving material from
the upper part of the merged bodies, first in one direc-
tion and then the .other, the directions of movement
being opposite the direction of movement of said con-
tiguous bodies; and -applying a liquid binding material
to -the aggregate.

2. In-apparatus for mixing paving material, the com-
bination of: mixing means for mixing an aggregate so
that same is divided into two contiguous bodies which
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move in separate spiral paths which merge together and
move upward along.the.contiguous parts of said bodies;
means for moving the material of said bodies outward
in directions opposite the direction said material moved
in said paths; and liquid applying means for applying,
under pressure, a liquid binding material in streams to
said aggregate during the -aforesaid mixing operation at
the upper part of said contiguous parts of said bodies,
where said material of each body is moved outwardly,
said mixing action being continued to thoroughly coat
sald aggregate.

3. In apparatus for mixing paving material; mixing
means for mixing an aggregate so that same is divided
into two contiguous bodies - which move in separate
spiral paths which merge together and move upward
along the contiguous parts of said bodies; means for
positively moving the material of said bodies in direc-
tions opposite the directions said material moved in
said paths; and liquid applying means for applying,
under pressure, a liquid binding material to said aggre-
gate during the aforesaid mixing operation at the upper
part -of said contiguous parts of -said bodies, where said
material of each body is moved outwardly, said mix-
ing action being continued to thoroughly coat said
aggregate.

4. In apparatus for mixing paving material: a mixer
body; mixing means in said body for mixing an aggre-
gate so that same is moved in two bodies in separate
paths which merge together and-move upward along the
contiguous parts of said bodies; material moving means
for ‘moving the material -of said bodies outward and
out of contact when the upper end of their merged and
contiguous travel is reached; and liquid applying means
for applying, under sufficient pressure to obtain pene-
tration- into said aggregate, a liquid binding material in
streams to said aggregate -during the aforesaid mixing
operation at the upper part of said contiguous parts of
said bodies.

5. In apparatus for mixing paving material and the
like: a mixer body; mixing means in said body for mix-
ing an aggregate therein and moving same inwardly
and upwardly into a body of mixed material; material
moving means for moving material at the top of said
body of material outwardly; and liquid applying means
for applying a binding material to said aggregate.

6. In apparatus for mixing paving material and the
like: a mixer body; agitation and mixing means in said
body extending longitudinally thereof, said agitating and
mixing means being adapted to mix an aggregate in said
body and move same from their ends to a central upper
region of said body; and material moving means ex-
tending longitudinally of said body and moving mate-
rial from the upper central region of the mixer body
toward the respective ends thereof.

7. The invention defined by claim 6 including actu-
ating means for operating the material moving means;
and means for reversing said actuating means.

8. In apparatus for mixing paving material and the
like: a mixed body; a pair of shafts in said body ex-
tending longitudinally thereof, said shafts being spaced
laterally apart in substantially the same horizontal
plane; mixing and agitating means for each of said
shafts, said mixing and agitating means being arranged
on said shafts so as to move aggregate material in said
body from the ends thereof in paths so that said mate-
rial is moved toward the center and upper region of the
body; a tubular perforate shaft above the plane -of ‘the
first mentioned shafts, said tubular shaft being rotatably
mounted and adapted to receive binding material therein
for discharge through the perforations thereof; material
moving means on -said hollow shaft adapted to move
material from the upper central region of said body
toward the respective ends thereof; power means for
rotating said tubular shaft; and -means for causing said
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power means to operate said shaft, first in one direction
and then in the opposite direction.

9. A method of mixing paving material and the like
in a mixed body, comprising the steps of: mixing an
aggregate in said body and moving same from the ends
toward the center thereof and upwardly; and simulta-
neously moving material from the upper- part of the
aggregate at the central region of the mixer body toward
the respective ends of said body.
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