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UNITED STATES

1,663,206

PATENT OFFICE.

THOMAS MAcRAE, OF FLORENCE, ARIZONA.

" METHOD OF AND MEANS FOR MAKING AND DELIVERING QUANTITATIVE MIXTURES.

Application filed June 25, 1923, Serial No. 647,616.

This invention relates to the production
of concrete structures and of articles of va-
rious compositions and I shall illustrate the

' same herein, as applied in the art of con-
8 structing walls. ' :

An object is to provide in the building art
a method and means whereby a better con-
-crete body can be produced, and time and

. labor saved by mixing the solid ingredients

10 such as cement and sand, gravel, and the -

like at a central station while dry, and then
conducting it by pneumatic pressure through
a tube to the place where it 1s to be disposed,
and then adding the necessary water as the
15 dry mixture is delivered from the tube and

at the moment of delivery, to thoroughly in-

corporate the requisite water with the solids.

By this method it is possible to deliver an

exactly proportioned plastic composition of

20 the solids and the minimum amount of water

thus avoiding any likelihood of making the

mixture either too wet or too dry, or un-
evenly wet and dry.

An object of this invention is to accom-
plish the proportioning, mixing and pour-
ing of the material with a minimized amount
of manual labor, and also to avoid filling the
air with the dust common to such labor. To
that end I provide co-acting power actuated
30 apparatus that proportions, mixes and pours

" .the composition of matter and have provided
appliances constructed to confine the dust.

An object of the invention is to provide
means for producing a mixture of nearly
exact proportions; and to that end, I pro-
vide automatic measuring means that suc-
cessively carries charges of the several in-
gredients in right proportions to a common
opening through which the ingredients are
» discharged by air pressure.

" An object of the invention is to provide a
very simple method of compounding mate-
rials that is easily employed by unskilled
labor; and to provide means in connection
5 therewith, whereby the operation of con-
structing or repairing concrete walls, floors

2

o
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and other bodies, or of applying plastic or

concrete coatings to walls and the like can
be accomplished by unskilled labor.

An object of the invention is to make pro-
vision whereby cheap, strong and durable
structures can be made at nominal cost of
material and labor, ‘

oy

Features of the invention are shown in the
construction, combination and arrangement

of co-acting parts to secure the objects above

referred to.

This novel method comprises the mechani-
cal measurement and isolation of charges of
dry material to be mixed, and a penumatic
removal of such charges from the place of
measurement in predetermined quantities to
a common passage, where they are mixed.
Pneumatic transportation of the mixed dry
materials confined from the external air in
a conduit as a pipe and hose and then dis-
charging the mixed dry materials through
an outlet with a final and coincident thor-
ough agitating and mixing of the solids
with the requisite water to form the con-
crete plastic mass as it is put in place in the
body to be made. e

Other objects, advantages and features-of
invention may appear from the accompany-
ing drawings, the subjoined detail descrip-
tion and the appended claims. ,

The accompanying drawings illustrate the
invention. -

Figure 1 is a broken sectional view of the
appliance in operation constructed in ac-
cordance with this invention; many parts
are shown diagrammatically on account of
the reduced scale of the view.

Fig. 2 is an enlarged central section

through the lower portion of the sand hop-
per on line @2, Figs. 3, 4 and 5.

Fig. 3 is a plan view of a detached station-
ary slotted disk of one of the chargers.

%‘ig. 4 is a cross section on line 2%, Figs.
1 and 2. :

Fig. 5 is a cross section on line 2%, Fig. 2.

Fig. 6 is an enlarged central vertical sec-
tion through the multiple hopper and asso-
ciated parts.

Fig. 7 is a cross section on line 27, Fi%. 6
showing a plan of the upper stationary slot-
ted disk. ~

Fig. 8 is a cross section on line %, Fig. 6
showing a plan of the upper revolving
charging disk.

Fig. 9 is a cross section on line 2°, Fig. 6
showing a top view of the stationary charge
mixing disk. :

Fig. 10 is a cross section on line #'°, Fig. 6
showing a plan of the lower slotted station-
ary disk. ‘ :
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Fig. 11 is a cross section on line 2™, Fig. 6
showing the lower revolving charge disk. -
Fig. 12 is a cross section on line ', Fig. 6
showing a plan view of the lower stationary

discharging disk. ) .
“ Fig. 13 is an under side view of the mixing

" member shown in Fig. 9.
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Fig. 14 is an enlarged top view of the
final mixer and discharging appliance.

Fig. 15 is a central longitudinal section on
the line 2%, Fig. 14. o

Fig. 16 is a left hand end view of the ap-
pliance shown in Fig. 15. . .

Fig. 17 is a cross section on line %,
Fig. 15. .

Fig. 18 is a section on line 2, Fig. 15.

Fig. 19 is a section on line #*°, Fig. 18,

showing the rectangular discharge opening

.20

25

30

40

45

50

65

60

65

of the nozzle for use in filling a mold for a
single wall. '

Fig. 20 is a sectional view of a nozzle on
a reduced scale for use in filling a mold for
a multiple wall. \

Fig. 21 is a sectional view of a nozzle for
forming a double wall. .

Fig. 22 is a section on line 2%, Fig. 13.

Figs. 28, 24 and 25 are diagrammatic sec-
tional details showing on a smaller scale the
internal ways of the nozzle 49. .

The means for making and delivering

_mixtures comprises a sizer apparatus 1 for

first preparing the elements to be mixed and
delivered and then discharging them under
compressed air into seéparate compartments
in a multiple receptacle hopper 2 that is pro-
vided with a charge measuring mixing and
discharging mehcanism 3 that is connected
to a final mixing and delivering appliance 4.

The apparatus 1, which is adapted for
treating the ingredients separately to reduce
them' to homogenous masses, comprises the
separate sand, cement and color hoppers 5,
6, 7, that are substantially alike in construc-
tion and operation and they are connected
to the receptacle 2 by the. delivery pipes 8
through which the material is delivered by
compressed air from the hoppers to the com-
partments in the receptacle. The hoppers 5,
6, 7, have lids 9 that are provided with cen-
tral gate valves 10 on the top of which are
mounted the funnels that are adapted to re-
ceive the elements when in condition to be
delivered to the mixer.

Mounted above the funnel 11 of said hop-

‘per 5 is a screen 12 mounted on a shaft 13

that is provided with a screw 14 in the bot-
tom of the sand bin 15; and shaft 12 is
driven by a motor 16, that is connected with

a source of power not shown, but which is-

old and well understood.

The sand from bin 15 is fed by the screw
14 onto the rotating screen 12 that permits
the grains of desired size to fall into the
funnel 11 and the residue is discharged out-
side the apparatus.
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When the funnels 11 are filled with the
elements to be mixed the gates 10 are opened
to permit the elements to fall by gravity into
the hoppers 5, 6, 7. ,

Tt is understood of course that when the
gates 10 are opened that the supply of com-
pressed air to hoppers 5, 6, 7, is cut off by
closing the valves 17 of the air pipes 18
that are under pressure from an air supply,
not shown.

After the hoppers 5, 6, 7, have been filled
with the material to be mixed, the gates 10

‘are closed and the valves 18 opened to per-

mit compressed air to enter the chargers 19
and also conveyor pipes 8.

Chargers 19 comprise cylindrical casings
20 secured to the bottoms of the hoppers 5,
6, 7, and these chargers are identical in con-
struction and operation except as to measur-
ing the amount of material discharged; so
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that a description of the sand charger will

also disclose the construction and operation
of the cement and coloring chargers.

In the casing 20, is secured a top station-
ary disk 21 that is provided with a con-
centric slot 22 into which the sand of hopper
5 falls by gravity to fill the cylindrical
charging receptacles 23 in the revolvable in-
termediate disk 24 that is supported under

the disk 21 by a stationary bottom disk 25

that is threaded into the bottom of casing

80

05

20 and additionally secured therein by the -

set screws 26. :

The stationary disk 21 is provided with an
air port 27 into which the discharge end of
air pipe 28 is extended; and the air port 27
is in position to successively register with
a discharge port 29 in the stationary disk
24 as the revolving disk 24 is rotated to bring
its charging receptacles 23 into register with

10

10

the ports 27 and 29. That is, as the disk 24

is revolved, its cylindrical charging recep-
tacles 23 are successively moved under the
air port 27 so that compressed air discharges
from the pipe 28 out through the orifice or
port 29, so that when the receptacles 23 are
charged with sand, the material will be
blown out through a pipe 30 that is fitted
into the bottom end of port 29; and disk 24
is mounted on a shaft 56 driven by a mo-
tor 57. '

Pipe 30 has its lower end fitted into one
arm of an inverted T pipe 31 that has its
outer arms connected to the lower end of
delivery pipe 8 and the other to the com-
pressed air pipe 18 so that as the charges are
blown from the receptacles 23 they are con-
veyed by compressed air through the de-
livery pipes 8 to the receptacle hopper 2.

The air pressure for moving the mateials
through the pipes 8 may be greater or less
depending upon the force required to de-
liver them into the top of the multiple hop-
per. :
The movable receptacle hopper may be
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provided with any number of hopper com-
partments; and as shown in Fig. 6 is pro-
vided with sand compartment 32, cement
compartment 33, and color compartment 34,
and the -air pressure in these hopper com-
partments is regulated for each compart-
ment, respectively, by pop valves 35 which

_may be set to blow off at any desired pres-

sure of air.

The walls of these compartments are ta-
pered inwardly and downwardly; and the
lower ends of the walls are in air tight con-
nection with a stationary slotted plate 36
that forms a floor for the compartments and
which has concentric slots 37, 38, 39”, regis-
tering with the bottoms of the respective
hoppers 82, 33 and 34, so that material falls
from said hoppers by gravity and under
whatever air pressure remains in said hop-
pers will fall through said slots and enter
the charging chambers 39, 40 and 41 in a
revolving charger plate 42 that is revolved
by a shaft 43 driven by a motor 44. The
chargers 89, 40 and 41 are of proportionate
capacity corresponding to the proportions
required of the different ingredients as
sand, cement and color. The plate 42 rests
upon the stationary plate 45 that is pro-
vided with holes 46,47 and 48 corresponding
in diameter with the several chargers 39, 40

_and 41..

The centers of said holes 46, 47, 48 are in
a radial line from the center of the shaft
43 which revolves through the fixed plate
45 to revolve the plate 42. The orifices 46,
47, 48 in the plate 45 are connected to a
mixing nozzle 49 by the passages 50, 51, 52;
and compressed air is delivered through a
passage 53 cut in the underside of plate 36
in position to discharge downward through
orifices 39, 40, 41 in revolving 42 as they
are successively moved into register with
the holes 46, 47, 48 of plate 45 to discharge
the material through the passages 50, 51, 52
that converge at the nozzle 49 and discharge
therefrom into a slot 60 in a plate 61.

The sets of holes 39. 40, 41 in the charge
plate 42 are arranged in radial alinement
with each other, the larger holes forming
an outside circle, the intermediate holes
forming an intermediate circle and the
smaller holes forming an inner circle.

The slot 60 which is concentric to the
shaft 43 and extends almost entirely around
in said plate 61, and is adapted to deliver
the mixed material from the nozzle 49 to re-
volving charger 62 having the charging
holes 63 therethrough and resting upon the
bottom piece 64 that closes the bottom of

. chamber 65 in which are mounted the plates

36, 42, 45, 61 and 64, and associated parts.

Said bottom" piece 64 supports the motor
44 and has a nipple 66 to which the hose 67
is attached to lead a dry mixture under air

pressure from the charger holes 63 to the
final mixing and delivering apparatus 4
shown in Figs. 1, 14, 15, 16, 17 and 18.

This apparatus 4 comprises a small cylin-
der 69 to receive the dry material from the
hose 67 and the same is provided internally
with a shaft mounted revolving agitator 70
that is revolved by any suitable means as the
sprocket wheel 71, sprocket chain 72,.driven
by sprocket wheel 73 on the motor shaft 74.
At the lower part of the cylinder 69 there
is a longitudinal discharge slot 75 leading
into a mixing conveyor barrel 76 in which
the power shaft 74 revolves; the same be-
ing provided with the blades 77 and the dis-
charging worm or screw 78 to discharge
through the spider 79 to the nozzle 80.

Said nozzle 80 may be of any desired
form. The nozzle shown in Figs. 14 to 18
inclusive has a single rectangular opening
arranged to discharge downward, The noz-
zle ¢ in Fig. 20 is shown multiple as at b,
¢ and d. While in Fig. 21 the outlet ¢ is
annular.

The apparatus 4 is portable as indicated
by the handles 81’ and its operation will be
understood by the foregoing description.

In practice the motor driven parts will re-
volve at a predetermined speed, and the va-
rious dry ingredients and elements will be
fed into the initial hoppers 5, 6, 7, there be-
ing a hopper for each of the ingredients and
the material in comminuted condition as
sand, powdered cement and powdered color
will be delivered to the multiple hopper 2
and will pass therethrough to the charging
apparatus at the bottom of said hopper; and
under the pressure of the air through air
pipes 82 into the chargers 63, the hole 83 In
the bottom 64 of the chamber 65.

A water pipe 84 is connected to a head 85
on the motor and of apparatus 4 from which
is extended the parallel distributor pipes
86, 87 that are arranged between the cylin-
der 69 and 76 in position to discharge water
through orifices 88 downward -and across
the path of the mixture as it is discharged
from cylinder 69 into the cylinder 76.

The flow of water under pressure into the
head 85 is regulated by a valve 89 in the
pipe line 84. L '

The ways 50, 51, 52 in the mixing nozzle
piece 49 converge toward each other and are
proportionately reduced from rounded to
elongated openings that converge in an en-
larged single rectangular opening; and the
ways are arranged to cross the path of one
another as they discharge from nozzle 49 so
as to thoroughly mix. v :

The charger cavities 39, 40, 41 in the plate
42 may be of any desired size and relative
proportions and the proportions of the final

mixture ‘may be varied by substituting the

plate 42 having cavities of one proportion
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for a plate having cavities of another pro-
portion. '

I claim: '

1. The method set forth of producing and
delivering a quantitative mixture which con-
sists of isolating predetermined charges of
materials to be mixed, simultaneously
spreading such materials under pressure
through a common orifice, meanwhile
spreading the charges to form parallel thin
sheets and forcibly impacting said sheets
against each other, thus thoroughly mixing
the materials, separating the produce into
charges and successively. delivering such
charges to a chamber, then adding water
and mixing the product and discharging the
mixture to the place where it is to be used.

2. The method set forth for making and
delivering quantitative mixtures consisting
of first treating the elements to reduce them
to homogenous masses; then-elevating said
elements to separate compartments in a con-
tainer; then taking charges of each element
of predetermined proportions and discharg-
ing them through ways or orifices that are
inclined toward one another, so that in dis-
charging, the elements will mix; then con-
veying the mixture to a_container where it
is ‘subjected to additional mixing; then dis-
charging the mass by gravity into a:cylin-
der where it is moistened and kneaded into
a semi-liquid mass; and then discharging
the semi-liquid mass from a nozzle. .

8. The method of making and delivering

quantitative mixtures consisting of first tak-

ing quantities of two or more dry substances

and treating them separately to reduce each
guantity to particles of uniform sizes; then

ividing each of the reduced substances into
charges of predetermined quantities; then
successively combining a charge of each sub-
stance with charges of the other substances
to form a df'y mixture; then using air under
pressure to deliver the dry mixture to a final
mixture; and then adding moisture to con-
vert the dry into a wet mixture. ,

4. The method of making and delivering
quantitative mixtures consisting of first tak-
ing quantities of two or more dry ingredi-
ents and treating them separately to reduce
each to particles of uniform sizes; then di-

vide each quantity into charges of prede-.

termined sizes; then using air under pres-
sure to successively mingle a charge of each
substance with the other substances to form
a dry mixture; then again using compressed
air to deliver the dry mixture to a final
‘mixer; and then adding a moisture to con-

- vert the dry into wet mixture.

60

5. The method of making and delivering
quantitative mixtures consisting of first tak-
ing quantities of two or more dry ingredi-
ents and treating them separately to reduce
each to particles of homogenous sizes; then
utilizing compressed air to deliver the sized

1,663,206

ingredients to separate compartments in a
receptacle; then utilizing compressed air and
gravity to force the ingredients into charges
of predetermined quantities; then utilizing
compressed air to form a dry mixture of the
ingredients by successively discharging the
measured charges through a common ‘orifice;
then utilizing compressed air to deliver the
dry mixture thus formed to a final mixer;
then adding moisture to convert the dry into
a wet mixture; and then forcing the wet
mixture from the final mixer to a mold.

6. The wet mixing and discharging appliance
in combination with the means set forth for
making and delivering quantitative mixtures
comprising a barrel having an outlet thereto;
a cylinder extending parallel with, and se-
cured to, said barrel and adapted to receive
a dry mixture, said cylinder having an elon-
gated slot opening into said barrel through
which the dry mixture falls by gravity;
means for discharging water from opposite
sides of the slot so that it will enter the mix-
ture as it passes from said cylinder to said

_barrel; a shaft in said barrel; mixing blades

on said shaft; a screw on said shaft adapted
to force the wet mixture out of said barrel
through the outlet thereof; and means for
driving said shaft.
7. The portable wet mixing and dis-
charging appliance in combination with the
means set forth for making and delivering
quantitative mixtures comprising a barrel
having an outlet thereto; a nozzle secured to
the outlet of said barrel; a cylinder extend-
ing parallel with, and secured to, said bar-
rel, said cylinder adapted to receive a dry
mixture and having an elongated rectangu-
lar slot that opens from said cylinder into
said barrel, through which the dry mixture
falls by gravity; handles to said cylinder; an
agitator in said cylinder; means for dis-
charging water into the dry mixture as it
passes from said cylinder into said barrel; 2
shaft in said barrel; mixing blades on said
shaft; a screw on said shaft that is adapted
to force the wet mixture from said batrel
and through said nozzle; a driving connec-
tion between said shaft and agitator; and a
motor for driving said shaft. :
8..The wet mixing and discharging.ap-
pliance comprising a barrel; a cylinder
adapted to receive a dry mixture, said cyl-
inder having a discharge port opening into
said barrel, pneumatic means for discharg-
ing the dry mixture from said cylinder into
said barrel; an agitator in said cylinder;
means for injecting water into the dry mix-
ture as it discharges from said cylinder into
said barrel; a power shaft in said barrel;.
mixing blades on said shaft; and means for
driving said shaft and agitator.
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9. The wet mixing and discharging appli-

ance comprising a barrel having an outlet
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thereto; a cylinder extending parallel with,
and secured to, said barrel and adapted to
receive a dry mixture, said cylinder having
an elongated slot opening into said barrel
through which the dry mikture falls by
gravity; pneumatic means for discharging
the dry material from said cylinder into said
barrel; means for discharging water from
opposite sides of the slot so that it will enter
the mixture as it passes from said cylinder
to said barrel; a shaft in said barrel ; mixing
blades on said shaft; a screw.on said shaft
adapted to force the wet mixture out of said
barrel through the outlet thereof ; and means
for driving said shaft.

10. The wet mixing and discharging ap-
pliance comprising a barrel having an outlet
thereto; a nozzle secured to the outlet of said
barrel; a cylinder extending parallel with,

8

and secured ‘to, said barrel, said cylinder
adapted to receive a dry mixture and said
cylinder having an elongated rectangular

“slot that opens therefrom into said barrel
through which the dry mixture fallsby grav-

ity; pneumatic means for discharging  the
dry material from said cylinder into said
barrel; an agitator in said cylinder; means
for discharging water into the dry mixture as
it passes from said cylinder into said barrel ;
a shaft in said barrel ; mixing blades on said
shaft; a screw on said shaft that is adapted
to force the wet mixture from said barrel and
through said nozzle; and a motor for driv-
ing said agitator and shaft. _

In testimony whereof, I have hereunto set
my hand at Los Angeles, California, this 5th

day of May, 1923.
' THOMAS MacRAE.

20

25

30

35



