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UNITED STATES PATENT office 
1,953,091 

CONCRETE CONVEYNG AND MXNG 
MACHINE r 

. Harry westberg and Lawrence E. McCormack, 
Los Angeles, Calif., assignors of thirty-three 
and one-third to Gustave Edward Westberg, 
Los Angeles, Calif. 

: Application June 8, 1932, Serial No. 616,074 . 
(C1. 83-73) 9 Claims. 

This invention relates to means for mixing 
and conveying plastic materials. to . 
In connection with the construction of various 

structures with which the use of cementitious 
material is concerned; as for example, plasters, 
cements, and concrete, it has been found desira 
ble to provide means for continuously mixing the 
ingredients of the cementitious mass for con 
tinuously and directly delivering the mixed mass 

'' to a desired point of application or deposit. 
In most instances where an attempt has been 

made to obtain such results, the materials have 
been pre-mixed with water which has caused 
considerable trouble in the transit conduits due 

5 to clogging While the machine is in Operation, 
and due to the complete obstruction of the con 
duit lines after operation unless a great deal of 
care is exercised. 
The present invention is characterized by pro 

0 viding means for mixing the ingredients of the 
cementitious mass while in a dry state and there 
after conveying the dry mixed materials to an 
outlet nozzle by mechanical and pneumatic force, 
and then properly mixing the ingredients. With 
water just prior to their discharge from the con 
veying conduit, and as the Wet plastic material 
is projected upon the Surface to be coated or di 
rected in a suitable form or container. 
The present invention contemplates the pro 

60 vision of a mixing hopper into which desired pro 
portions of dry ingredients may be placed and 
from which these mixed ingredients may be 
withdrawn in metered quantities, said mixing 
device being disposed adjacent to a mechanical 
conveyer by which the dry materials will be 
agitated and impelled into a conveying conduit. 
The mechanical impelling action being there 
assisted by the force of air under pressure pass 
ing through the conduit. The discharge end of 
the conduit is provided with a discharge nozzle 
within which is incorporated means for insuring 
that water and the dry ingredients will com 
ningle and adequately mix as they travel through 
the nozzle and Will be projected therefron in a 

15 plastic mass of desired consistency. 
The invention is illustrated by way of example 

in the accompanying drawings, in Which:- 
Figure is a view in central vertical Section 

and elevation through the conveying and mixing 
70 device with which the present invention is con 

cerned. m 

Fig. 2 is a view in transverse central section 
through the device as seen on the line 2-2 of 
Fig. 1. 

55 Fig. 3 is an enlarged view in transverse section 

4 ') 

RESSUED 
through the nozzle as seen on the line 3-3 of 
Fig. 1 and particularly showing the construction 
of the mixing chamber of the nozzle. 

Fig. 4 is a view in longitudinal section showing 
another form of construction of our invention. 

Fig. 5 is a view in transverse section through 
the form of the device indicated in Fig. 4 as seen 
On the line 5-5 of Fig. 4. 

Referring more particularly to the form of the 
invention shown in Figures 1 to 3, inclusive of the 6 
drawings, 10 indicates a hopper througin which 
neaSured quantities of various ingredients are 
disposed, Such as plaster and sand used in making 
Wall plaster or mortar or sand, gravel and cement 
used in making concrete. The hopper may be 70 
of any desired capacity and is preferably formed 
with inwardly converging side walls surrounding 
a restricted throat 11 at its bottom. Disposed 
transversely of the lower end of the hopper is a 
cylindrical housing 12 into which the hopper fits. 
This housing is formed with opposite ends 13 and 
14 which carry journals 15 and 16. The trun 
nions 17 and 18 of a meter valve 19 extend 
through these journals and are fastened to the 
opposite closed ends of the valve 19. As shown 
in Figure 2 of the drawings, the meter valve is 
cylindrical and is formed with a pocket 20 in its 
circumferential face, and which pocket has an 
Outer opened end agreeing in dimensions and con 
tour with the opening throat 11 at the bottom of 
the hopper. It will thus be evident that as the 
Valve 19 rotates to dispose the pocket 20 in regis 
ter with the throat 11 a quantity of the dry 
mixed materials will fall into the pocket 20 and 
fill the same as the valve rotates. When the 
valve has rotated to dispose the pocket 20 in a 
position diametrically opposite from the mouth of 
the hopper the material will be dropped into a 
feed chamber 21. A drive shaft 22 extends 
through this feed chamber and carries a spiral 95. 
Conveyer blade 23. This blade is reduced in di 
ameter at its outer end and projects through a 
tapered tubular outlet 24 in communication with 
the end of the chamber 21. The shaft 22 is pro 
vided with a gear 25 which is in mesh with a gear 
26 carried upon the trunnion 18. The gear 26 is 
also keyed to a drive shaft 27 which may be 
driven by any suitable source of supply. The 
ratio of the gears 25 and 26 with relation to each 
other is such that the shaft 22 and its conveyer 
blade will be driven at a desired rate of speed 
with relation to the speed of rotation of the valve 
19 SO that the material may be forced from the 
chamber 21 when the valve 19 has rotated to close 
opening 28 in the wall of the chamber 21 and be 
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2 
tween it and the housing 12 which encloses the 
valve. Secured at the outer restricted end of the 
tubular member 24 is a conduit 29. This may be 
a rigid pipe or a flexible hose, as shown in the 
drawings. The outer end of this conduit is fitted 
with a nozzle structure 30 which has a cylindrical 
portion 31 to which the conduit 29 is secured. 
The cylinder 31 is enlarged as indicated at 32 to 
provide a mixing chamber 33 through which the 
material is forced and from which it passes into 
a tapered tubular nozzle portion 34. Mounted 
within the mixing chamber 33 of the nozzle is a 
spiral blade 35 extending forwardly and outward 
ly into the nozzle portion 34. This blade will act 
to impart gyratory movement to the material be 
ing forced through the nozzle. It will be evident 
that considerable mechanical force will be de 
livered to the granular material as it is fed into 
the tapered tubular portion 24 and thence into 
the nozzle. This force will be obtained by the 
action of the screw conveyer blade 33. Addition 
all force is obtained by the action of air delivered 
from a suitable source of Supply through a pipe 
36 and projected into the chamber 21 and the 
tubular extension 24 by inclined nozzles 37. It 
may also be desirable to deliver air to and through 
the screw shaft 22 from pipe 38 through packing 
38' to outlet openingS 22'. 

In the cylindrical portion 31 of the nozzle is a 
water connection 39 to which a conduit 40 may be 
secured and by which water may be delivered 
through the base of the nozzle to mix with the 
dry material being fed into the nozzle. The con 
nection 39 extends longitudinally within the noz 
zle and is formed with perforations 39' through 
which water may be fed to the materials passing 
through the nozzle. The force of movement of 
the material is such as to cause the water and na 
terial to enter the mixing chamber 33 with con 
siderable violence. This will be increased due to 
the relatively large diameter of the mixing cham 
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ber into which the material under pressure is re 
leased and within which the material is violently 
agitated. 

In operation of the present invention the de 
sired ingredients for a cementitious product may 
be placed in the hopper 10 in a dry condition and 
in suitable proportions. As the valve 19 con 
tinues to rotate under the driving action of the 
source of motive power delivered through the 
shaft 27, the pocket 20 will move to register with 
the throat 11 and as it moves into and out of 
register the pocket will be filled with the mixed 
dry materials and will be carried around to the 
discharge opening 28 where it will be dropped into 
the mixing chamber 21. 
In order to maintain a tight joint between the 

cylindrical outer surface of the valve 19 and the 
housing 12, it may be desirable to form the jour 
inals 15 and 16 separately from the ends 13 and 14 
of the housing so that the journals may be 
adjusted to move the valve to a seated position. 

It may also be desirable to cover the valve with 
a coating of rubber or other material Such as 
indicated at 41 in Figure 2 of the drawings. 
When the dry material is dropped into the 

chamber 21, the blade 23 will force the material 
endwise, since shaft 22 is being constantly driven 
through gears 25 and 26 from the drive shaft 27. 
The force imparted to the moving material will 
be progressively increased as the material is 
forced into the tubular throat 24 and from the 
restricted end thereof into the conduit 29. Dur 
ing this time the material will be to an extent 
agitated by the air under pressure projected into 
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the mass of material through the nozzles 37 and 
openings 22", and will be forced through the con 
duit 29 due to the pneumatic pressure and also 
the fact that the material may be carried in sus 
pension in the air passing through the conduit. 
When the material reaches the end of the conduit 
29 water is continuously introduced through the 
hose 40 and the connection 39, and the plastic 
mass is then forced through the relatively small 
opening of the cylindrical base 31 into the larger 
area of the mixing chamber 30. The action of 
the spiral blade 33 and the release of the pressure 
as the material passes from the restricted throat 
of member 31 and enters the larger area 30, will 
tend to reduce the velocity of the material and 
cause it to Swirl around within the mixing cham 
ber 30 to be agitated and given a gyratory move 
ment as it moves longitudinally into the tubular 
outlet 34 of the nozzle from which it will be pro 
jected with considerable force in a suitable stream 
or jet; the material then having a desired water 
content and having been thoroughly mixed ready 
for use. The force of the jet may be sufficient to 
cause the stream to be projected into forms nor 
mally inaccessible and out of the usual, or it may 100 
be used to permit manipulation of the nozzle so 
that plastic material may be directly applied to a 
surface to be covered. In this event attention is 
directed to the fact that the force of impact of 
the material with the surface to be covered will 105 
tend to compact the plastic material, to drive the 
water out of it, and to insure that the final set 
product will be of desired hardness and texture. 

In the form of the invention shown in Figs. 4 
and 5 of the drawings, various changes and modi-110 
fications have been made, as compared with the 
structure shown in Figs. 1 to 3 inclusive. In this 
type of the device the hopper 10 communicates 
directly with an open housing 45 through which 
the material to be conveyed is delivered, and with- 115 
in which housing a rotary valve 46 is mounted. 
This valve is different from the valve 19 previously 
described in that it is formed with a plurality of 
measuring pockets 47 which receive the loose 
material deposited upon the rotary valve and 120 
which material falls into the pockets as the valve 
rotates within the open housing 45. The pockets 
are sealed along the lower half of the circumfer 
ence of the valve by an arcuate rubber sealing 
strip 48 which is mounted upon a resilient pack 
ing strip 49 which is held in position by bolts 50 
which pass through the wall of the housing 45. 
It will be seen by reference to Fig. 5 of the draw 
ings, that the lower portion of the housing 45 is 
arcuate and that it conforms to the general con 
tour of the cylindrical valve member 46. The 
packing member 49 is preferably formed of sheet 
spring steel so that it may be adjustably posi 
tioned with relation to the surface of the valve 
member 46 by the adjusting screws or bolts 50. A 135 
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metal guard strip 5 is Secured at the upper edge 
of the packing strip 49 upon diametrically oppo 
site sides of the valve. This strip is held in posi 
tion by bolts 52. Directly in the bottom of the 
housing 45 is an outlet opening 53 which is of 
Substantially the same area and configuration as 
that of the mouth of the pockets 47 in the valve 46. 

It would be evident that when a pocket assumes 
an inverted position at the lowermost point in 145 
its travel it will eject the material therein, per 
mitting it to pass through a throat 54, into the 
housing 55. This housing is cylindrical, having an 
axis parallel to the rotating axis of the valve 46 
and into which housing the material is delivered 150 
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and from which it is forced by mechanical and 
pneumatic action. 
A Spiral agitating Screw 56 is mounted within 

the housing 55 upon a shaft 57. This screw is re 
duced in diameter towards its forward end and 
in this reduction of diameter agreeing with a 
similar reduction of diameter of the end of the 
housing 55. The shaft 57 is tubular, communicat 
ing at one end With a packing structure 58 and a 
pneumatic supply pipe 59. Adjacent the opposite 
end of the shaft 57 is a plurality of outlet open 
ings 60 from which the air may pass and will pro 
duce a pneumatic action, tending to eject the ma 
terial and to force it into the restricted throat 61. 
This throat communicates with the delivery hose 
29 previously described. 

In addition to the supply of air through the 
shaft 57 there is a Supply of air into the throat 
54. This causes the complete quantity of material 
within the member 55 to be subjected to pneu 
matic pressure and at the same time tends to agi 
tate the material within the hopper so that it 
will be more thoroughly mixed and so that there 
will be greater possibility that the pockets will be 
filled and that they will not clog during operation. 
This supply of air is delivered from a supply pipe 
62 to a relatively large induction pipe 63 colm 
municating with the throat 54 through the side 
Wall thereof. 
In operation of the form of invention shown in 

Figs. 4 and 5 it will be evident that the hopper 10 
may be sealed to any desired amount and it is per 
ferable to completely cover the rotary valve 46. 
This valve will be driven through shaft 27 and 
as the valve rotates the successive pocketS 47 
will be filled with the material and moved to a 
position where they will deliver the material 
through the throat 54 and into the lower housing 
55. At the same time the shaft 57 will be driven 
through the gears 26 and 25, and this shaft will 
act through its screw propeller 56 to force the 
material endwise and to cause it to move through 
the throat 60 into the hose 29. During all this 
time air is being delivered under pressure through 
the pipe 62 to the throat 54 where it will produce 
a uniform pressure over the top of the material in 
the housing 55, and an additional Supply of air 
will be ejected radially of the shaft 57 through 
the opening 60 adjacent the throat 61. In this 
manner the mechanical feed will be assisted by 
pneumatic power which will act to agitate the 
material as well as force it along its path of 
travel. 

It has also been noted that the mass cf material 
in the hopper 10 and the housing 45 Will pulsate 
at each time a pocket passes to a point to contact 
with the sealing and packing member 48. This 
is due to the fact that compressed air Will be 
locked in the pocket and will be released whein 
the pocket moves to an unsealed position. This 
released air will find its way upwardly through 
the mass of material in the hopper and will tend 
to agitate and settle it. 

It will thus be seen that the structures here 
... disclosed provide means for conveniently metering 
and conveying dry cementitious productS and to 
thereafter directly apply or dispose these products 
as desired while the product is in a plastic or 
semi-plastic state. 
While we have shown the preferred form of our 

invention as now known to us, it will be under 
stood that various changes may be made in com 
bination, construction, and arrangement of parts 
by those skilled in the art without departing from 
the spirit of our invention as claimed, and it is 

3 
to be understood that while we have described Our 
invention as being applicable for use with various 
cementitious materials, it is within the Scope of 
the invention to use the device for the mixing 
and/or conveying of any materials which could 
be moved through a conduit such; for example, as 
liquids, dry materials, or plastic material of what 
SOever nature. 

Having thus described our invention, what we 
claim and desire to secure by Letters Patent is:- 

1. A mixing and conveying device comprising 
a hopper into which ingredients are placed, a 
valve at the bottom of the hopper acting to with 
draw successively measured quantities of the 
mixed ingredients from the hopper, mechanical 
feed means to which said measured quantities of 
ingredients are delivered, means introducing a 
fluid under pressure to the device at a point be 
tween said valve and the mechanical feed means, 
a conduit through which the ingredients are 
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forced by said mechanical feed means and said 
fluid, a nozzle in the end of said conduit, means 
for supplying the water to said nozzle and means 
for mixing said ingredients with the water as they 
are forced from the nozzle. 2. A mixing and conveying device comprising a 
hopper into which ingredients are placed, a valve 
at the bottom of the hopper acting to withdraw 
successively measured quantities of the mixed in 
gredients from the hopper, mechanical feed means 
to which said measured quantities of ingredients 
are delivered, means introducing a fluid under 
pressure to the device at a point between said 
valve and the mechanical feed means, a conduit 
through which the ingredients are forced by Said 
mechanical feed means and said fluid, a nozzle in 
the end of said conduit, means for Supplying the 
water to said nozzle, means for mixing said ingre 
dients with the water as they are forced from the 
nozzle, and pneumatic means aiding the me 
chanical means in conveying the material through 
the conduit. 

3. A mixing and conveying device comprising a 
hopper into which measulted quantities of ingre 
dients are placed in a relatively dry state, a me 
chanical valve at the discharge end of said hopper 
for withdrawing measured quantities of the mixed 
ingredients therefrom, a feed chamber through 
which said ingredients are discharged by the 
valve, a conduit connected to the feed chamber, a 
feed screw within the feed chamber acting to force 
the mixed ingredients from the feed chamber and 
through the conduit, pneumatic means within the 
feed chamber at a point between the valve and 
the feed screw for assisting the feed screw in con 
veying the material through the conduit, the 
valve beneath the hopper acting at all times 
to provide a pneumatic seal between the feed 
chamber and the hopper and a nozzle from which 
the mixed materials are projected. 

4. A mixing and conveying device comprising 
a feed hopper into which comminuted material 
may be placed, a draw-off throat at the bottom 
thereof, a rotary valve normally closing said draw 
off throat, the valve being formed with a pocket 
in its circumferential face to receive material 
from the hopper and to discharge it through 
said throat, a feed screw housing disposed be 
neath said hopper and communicating with said 
throat, a conduit communicating with one end 
of said housing, a feed screw within the housing 
to force material into and through the conduit, 
and means creating pneumatic pressure within 
the throat and between the rotary valve and the 
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feed screw housing whereby material delivered 1.) 
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4. 
from the rotary valve to the feed screw will be 
acted upon by pneumatic pressure tending to 
force it along the feed screw and through the 
conduit. 

5. A mixing and conveying device comprising 
a hopper into which finely divided material may 
be placed, an outlet opening at the bottom of said 
hopper, a pressure chamber below the hopper and 
with which said outlet opening communicates, a 
rotary valve within the hopper for closing the 
outlet opening, said valve being formed with a 
plurality of pockets in its circumferential face to 
receive material from the hopper and to dis 
charge it through the outlet opening at the bot 
tom thereof, a feed screw housing below the pres 
sure chamber and in communication therewith to 
receive the material discharged from the hopper 
and from a pocket of said rotary valve, means de 
livering air under pressure to said pressure cham 
ber to create pneumatic pressure upon the quan 
tity of material feeding into the feed screw hous 
ing, a feed Screw within said housing to move the 
material longitudinally thereof, and a conduit 

25 

30 

35 

45 

O 

55 

60 

65 

70 

s 

through which said material is forced by the 
mechanical action of the feed Screw and the 
pneumatic action of air delivered to the pressure 
chamber. 

6. A mixing and conveying device comprising a 
hopper into which finely divided material may be 
placed, an outlet opening at the bottom of said 
hopper, a pressure chamber below the hopper 
and with which said outlet opening communi 
cates, a rotary valve within the hopper for clos 
ing the outlet opening, said valve being formed 
with a plurality of pockets in its circumferential 
face to receive material from the hopper and to 
discharge it through the Outlet opening at the 
bottom thereof, a feed screw housing below the 
pressure chamber and in communication there 
with to receive the material discharged from the 
hopper and from a pocket of said rotary valve, 
means delivering air under pressure to said pres 
sure chamber to create pneumatic pressure upon 
the quantity of material feeding into the feed 
Screw housing, a feed screw within said hous 
ing to move the material longitudinally thereof, a 
conduit through which said material is forced by 
the mechanical action of the feed screw and the 
pneumatic action of the air delivered to the pres 
sure chamber, and means delivering air to the 
conduit as the feed screw feeds material there 
into to aid in conveying the same. 

7. A mixing and conveying device comprising 
a feed hopper into which finely divided material 
may be placed, a rotary valve at the bottom of 
said hopper and formed with a plurality of 
pockets in its circumferential face and into which 
pockets said material may fill, an outlet opening 
in the bottom of the hopper and constantly closed 
by the valve, said outlet opening substantially 
agreeing in area with the opening area of a pock 
et, a pressure chamber leading from said outlet 
opening and being of an area substantially equal 
thereto, a cylindrical feed screw housing beneath 
the pressure chamber and in communication 
therewith and into which the quantities of Ima 
terial from the pockets may be successively fed, 
a conveying screw of an outside diameter Sub 
stantially equal to that of its housing and ex 
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tending longitudinally thereof, a conduit in COm 
munication with One end thereof, and means for 
creating air pressure within the pressure cham 
ber and above the material delivered to the con 
veyor housing whereby said pressure will combine 
with the mechanical feeding action of the screw 
conveyor to feed the material therefrom. 

8. A mixing and conveying device for finely 
divided materials comprising a hopper into which 
the materials may be placed, a rotary valve at the 
bottom of the hopper and on which the mass of 
material rests, pockets formed in the circumfer 
ential face of said rotary valve to receive quanti 
ties of Said material, an opening in the bottom 
of said hopper constantly sealed off from the 
hopper by the rotary valve, said opening being 
Substantially of the same width as the width of 
the pockets in the valve, a downwardly extend 
ing pressure chamber with which said opening 
communicates, means for supplying fluid under 
pressure to said chamber, a screw conveyor hous 
ing of greater capacity than the volume of ma 
terial fed from one of the pockets in the valve 
through the pressure chamber, said housing com 
municating with the hopper through said pres 
sure chamber, the screw conveyor housing being 
formed at one end with a restricted outlet passage 
Way, a screw conveyor within the housing adapted 
to receive the quantities of material successively 
delivered from the rotary valve and moving them 
toward the restricted end of the housing, and a 
conduit communicating with said restricted end 
of the housing and through which said material 
is forced by the combined action of the screw 
conveyor and the pneumatic pressure derived 
from the pressure chamber. 

9. A mixing and conveying device for finely 
divided materials comprising a hopper, a cylindri 
cal rotary valve at the bottom of the hopper and 
of a diameter substantially equal to the width of 
the hopper and a length substantially equal to 
the length of the hopper whereby the valve will 
form a floor for the hopper, pockets formed in 
the circumferential face of said rotary valve and 
extending longitudinally thereof to receive a 
quantity of material with which the hopper is 
filled, an outlet opening at the bottom of the 
hopper and of a size and configuration agreeing 
with the mouth of one of the pockets in the rotary 
Valve whereby the contents from one of said 
pockets may be discharged from the hopper 
through said opening when a pocket is in register 
therewith, a pressure chamber beneath the hop 
per and into which the material is discharged 
through said opening, means interposed between 
the wall of the hopper and said rotary valve to 
create an air-tight seal between the pressure 
chamber and the hopper, a screw conveyor hous 
ing to which the material is delivered from the 
pressure of the chamber, a conveyor screw there 
in adapted to force the material from one end 
of the housing, and means for delivering air un 
der pressure to the pressure chamber whereby 
the Successive batches of material successively 
fed to the screw conveyor from the hopper will 
be forced from the conveyor housing by pneu 
matic and mechanical action. 

IAWRENCE E. McCORMACK. 
HARRY WESTBERG. 
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