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This invention is a novel improvement in 
dry and liquid feed mixing machines and the 
principal object of the invention is to provide 
a novel and efficient machine for mixing any 

, liquidingredient with dry or semi-dried feeds 
or any kind for any purpose and in any deter 
mined proportions. 
Another object of the invention is to pro 

vide a machine of the above type having novel 
means for propelling the mixed feed through 
the incorporating chamber consisting of a 
shaft having propeller blades with means for 
readily varying the pitch of the propeller 
blades with relation to the shaft to vary the 
feed. 
Another object of the invention is to pro 

vide a machine of the above type having a 
novel retarding valve for varying the pro 
pulsion of dry and liquid feed from the in 
corporating chamber into the mixing cham 
ber. - 

Another object is to provide a novel mix ing chamber for thoroughly mixing the dry 

45 

and liquid feeds. 
Another object of the invention is to pro 

vide a machine of the above type with novel 
control means whereby the flow of liquid into 
the machine will be automatically checked 
any time that the flow of dry feed ceases, and 
whereby the liquid feed will again proceed to 
flow as soon as the flow of dry feed com 
eCeS. 

Other minor objects of the invention will 
be hereinafter set forth. 
I will explain the invention with refer 

ence to the accompanying drawings which ill 
lustrate one practical embodiment thereof to 
enable others familiar with the art to adopt 
and use the same; and will summarize in the 
claims the novel features of construction, and 
novel combinations of parts, for which pro 
tection is desired. 

In said drawings; 
Fig. 1 is a side elevation, partly in section, 

showing the complete machine. 

Fig. 2 is a horizontal section on the line 
2-2, Fig. 1. - 

Fig. 3 is a vertical section on the line 3-3, 
Fig. 1. - 

Fig. 4 is an enlarged section on the line 
4-4, Fig. 1. 

Figs. 5, 6 and 7 are enlarged end, side, and 
E. views respectively of the propeller blade 

O. 

Fig. 8 is an enlarged detail section showing 
the assembly of the propeller hub. 

Fig. 9 is an enlarged section on the line 
9-9, Fig. 1. 
Fig.10 is an enlarged section showing the 

retarding valve in open position. 
Fig. 11 is an end elevation showing the 

mixing chamber and parts. 
As shown in the drawings, my novel mix 

ing machine preferably consists of a percent 
age control chamber A into which the dry 
feed enters, a safety control chamber B re 
ceiving the discharge from the chamber A, 
said chamber B discharging into a propulsion 
chamber C which discharges into an incor 
porating chamber D, the latter discharging 
into a mixing chamber E in which the dry 
and liquid feeds are thoroughly mixed, the 
liquid feed having entered the machine at a 
point between the safety control chamber B 
and propulsion chamber C by means of the 
pipe line 1 which extends across the lower 
end of the chamber B and is provided with a 
series of holes 2 (Figs. 2 and 3) through 
which the liquid feed flows so as to come in 
contact with the dry feed as it descends into 
the propulsion chamber C. The assembled 
machine is carried in a suitable frame 3, the 
separate parts being mounted on the cross 
plates 4. 
The percentage control chamber A is pref 

erably of rectangular cross-section, open at 
the top, and is provided with a gate 5 pivoted 
horizontally on a shaft 6 disposed within and 
adjacent the upper end of chamber A, said 
gate 5 being adapted to be adjusted (asherein 

50 

55 

85 

70 

75 

80 

85 

90 



O 

5 

20 

25 

30 

35 

40 

45 

60 

2 

after described) to regulate the amount of dry 
feed passing down through chamber A into 
chamber B, disposed directly below same. 
In chamber B is a similar gate 7 (hereinafter 
referred to) and the dry feed drops from the 
percentage control chamber A, by gravity 
ast the gates 5 and 7 into the safety cham 
er B, past the perforated liquid feed pipe 

1, and into propulsion chamber C disposed be 
low the safety control chamber. 
The propulsion chamber C incorporating 

chamber D, and mixing chamber E are pref 
erably disposed in horizontal alignment and 
a shaft 8 extends axially through the cham 
bers C, D and E, the same being journaled in 
suitable bearings 9 and driven by an electric 
motor or other prime mover through flexible 
coupling 11, or by any other suitable means. 
A chain sprocket 12 may be mounted on the 
shaft of motor 10 for the purpose of driving 
directly a circulating pump (not shown) by 
which the liquid feed is pumped through pipe 
1 into the machine. 
On shaft 8 within the propulsion chamber 

C is a propeller unit consisting of a split hub 
13 clamped to shaft 8 so as to rotate with 
shaft 8, said hub being provided with studs 14 
and slots 15 (see Figs. 4, 5, 6 and ). Upon 
the studs 14 are rotatably mounted the pro 
peller blades 16 by means of the nuts 17 in 
such a manner that the blades are free to ro 
tate around the studs 14 at any desired angle. 
The rotation of the blades 16 is effected by 
pins 18 secured to the sides of the blades 16 
which pins pass through the slots 15 in the 
hubs 13 and enter an annular recess 19 in a 
telescoping shifter sleeve 20 which is mounted 
axially of shaft 8 and is carried in the bear 
ing 21 in the rear end of propulsion chamber 
C. Bearing 21 is provided at the outer end 
with two angular slots 22 in which pins 23, 
secured on the sleeve 20 operate so that when 
the sleeve 20 is rotated by shifting the lever 
24 (see Fig. 8) the sleeve 20 will move length 
wise in bearing 21 and by so doing will move 
the pins 18 of the blades 16 causing the latter 
to turn on the studs 14 thereby changing the 
angularity of the blades to any desired de 
gree. The movement of lever 24 is controlled 
by the clamp screw 25 which clamps it to the 
quadrant 26 in any desired position by means 
of the strap 27 which is a part of the lever. 
On the shaft 8 within the incorporating 

chamber D are secured a plurality of spaced 
agitators 30 each consisting of a hub having 
suitable arms adapted to agitate the feed ma 
terial and incorporate the dry particles with 
the liquids and assistin passing the feed along 
to and through the retarding valve 31 into the 
mixing chamber E. 
This retarding valve 31 consists of a cir 

cular plate split radially to the center, said 
plate being secured on the side diametrically 
opposite the split to the chamber wall by 

65 pivot screw 32, (see Fig. 9). At each side of 
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the split in this valve are secured bolts 33 and 
34 respectively which pass out of the side of 
chamber D through suitable slots 35-36, and 
connect with the vertical link 3 which rotates 
on the pivot 38 secured to the outside of the 
chamber wall. The vertical link 37 is con 
nected at the upper end, by the horizontal 
link 39, to the lever 40 which is pivoted at its 
lower end 40a, to the main frame of the ma 
chine. The position of lever 40 is regulated 
by the screw 42, clamping the quadrant 43 
through the strap 44 which is part of the lever 
40, (see Fig. 9). The above arrangement 
permits the portions of the plate adjacent the 
split being spread apart to form a spital open 
ing, as shown in Fig. 10, through which the 
feed passes from the incorporating chamber 
D into the mixing chamber E, the quantity 
depending on the degree of opening of the 
valve 31. 
In the mixing chamber E is a vertically 

disposed disk 45 secured to shaft 8 so as to 
rotate therewith. This disk carries the pins 
46 which project, horizontally into the cham 
ber as shown in Figs. 1, 2 and 11, their posi 
tion in the disk 45 being shown in end eleva 
tion, Fig. 11. A row of stationary pins 47 is 
placed in the wall of mixing chamber E op 
posite to the disk 45, which pins 47 project 
into the chamber, these being for the purpose 
of breaking up the feed as it is whirled around 
in the chamber by the rotating pins 46. The 
feed passes out of the chamber through the 
lower opening 48 into a suitable bag or recep 
tacle R which may be attached thereto, and 
may be bagged or disposed of as desired. 
The chamber is also provided with an upper 
opening 49 which is closed by a cover plate 50 
which is removable for the purpose of in 
spection. 
The feed control mechanism for the dry 

and liquid feeds is shown in Figs. 1 and 3 and 
consists of the gate 5 in the percentage control 
chamber A pivoted on the shaft 6, to the outer 
end of which shaft is secured the lever 53. 
said gate 5 being for the purpose of enlarging 
or diminishing the area of the opening 
through the percentage control chamber A. 
through which the dry feed material must 
pass. The level 53 may be set at any desired 
angle on the quadrant 54 by the clamp screw 
55. The quadrant, 54 is provided with gradua 
tions 57 so that the gate may be set as desired 
to allow only the proper amount of dry feed 
to pass down into and through the safety con 
trol chamber B and into the propulsion chain 
ber C. The inner end of lever 53 is provided 
with a slot 58 and graduations 59, and at this 
point is secured the upper end of a vertical 
rod 60 the upper end of which can be placed 
at any position in the slot 58 thereby obtain 
ing a longer or shorter movement of the rod 
when lever 53 is adjusted to different points 
on the quadrant 54. The rod 60 is made in 
two parts and is provided with a turnbuckle 
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61 so that its length may be adjusted as de 
sired. The lower end of rod 60 is connected 
to the lever 62 on the control valve 63 in pipe 
1 whereby the valve 63 will be opened or 
closed in proportion as lever 53 is raised or 
lowered, and as control gate 5 is opened or 
closed. - 

Directly below the gate 5 in percentage 
chamber A, within the safety control chamber 
B is the gate 7 carried on the shaft 65, to the 
outer end of which is secured the lever 66 on 
which is placed the slidable weight 67 so as to 
properly balance the gate 7 and allow same to 
swing freely at all times. In the outer end 
of lever 66 is located an electric contact point 
68 which, as lever 66 rises or lowers in operat 
ing the gate, contacts with the adjustable con 
tact bar 69 which has an electric terminal 70 
at the upper end, contacts 68 and 70 being con 

20 nected by wires 71-72 to the solenoids 73-74. 

25 

30 

45 

50 

G 

3 

A short section of adjustable contact bar 75 
is so placed in relation to the bar 69 as to 
leave a gap between them, this bar has an elec 
tric terminal 76 at the lower end and is con 
nected to the solenoids by the wire T7, the 
wires 71-72-77 passing down through the 
conduit 78 secured to the bottom of the con 
tact box 79 which is fastened to the percent 
age control chamber A and provided with a 
cover 80. Wires 81-82 connect the control 
panel 83 (Fig. 3) and carry the electric cur 
rent to the terminals 70-76. From control 
panel 83 the wires 84-85 are carried to the 
solenoids 73-74 completing the electric cir 
cuit. 
The liquid pipe line 1 is provided with a 

meter 86 by which the liquid is accurately 
measured as it passes from the pump (not 
shown) to the machine. Placed at the proper 
point in the line is the control valve 63 and 
in the vertical section of the line is located 
the electrically controlled valve 8 which is 
operated by the solenoids 73-74, these being 
connected to the valve lever 88 by the links 
89-90. 

In operation of the machine, the percentage 
control gate 5 is opened the desired amount, 
safety control gate 7 is closed the lever 66 
being at its lower position in which electric 
contact point 68 is below and off the contact 
bar 75, and the safety control valve 8 being 
closed so that no liquid can enter the ma 
chine although valve 63 is opened in propor 
tion to the position of lever 53. When the 
dry feed material enters the percentage con 
trol chamber A it continues downwardly 
striking safety control gate which is thus 
swung downwardly over against the wall of 
chamber B causing lever 66 to rise, the con 
tact point 68 passing over the lower contact 
bar 75 jumps the gap and contacts with the 
upper contact bar 69 thereby operating the 
proper solenoid and opening the safety con 
trol valve 87 so that the liquid can flow 
through pipe 1 into the machine, the quantity 

3 

being controlled by the valve 63. When the 
safety control gate 7 is in a vertical position 
the lever 66 is at its highest point of travel 
and as the contact point 68 has passed off 
the upper contact bar 69 no electric current is 
consumed while the machine is in operation. 
When the flow of dry feed materialis stopped 
for any reason the safety control gate 7 swings 
upwardly to closed position by means of the 
weight 67, lever 66 swinging downwardly 
and contact point 68 passing over upper con 
tact bar 69 jumps the gap, contacts the lower 
contact bar 75 closing the electric circuit and 
operating the proper solenoid to close the 
safety control valve 87 thereby making it 
impossible for any liquid to enter the ma 
chine. 
After passing through the percentage 

chamber A and the safety control chamber 
B and being impregnated with the liquid 
flowing in through the pipe line 1, the feed 
material drops into the propulsion chamber 3 
where it is moved forward by the propeller 
blades 16 continuing through the incorporat 
ing chamber D, where it is acted upon by the 
agitators 30 and further mixed with the liq 
uid. The mixture then passes through the 
retarding valve 31 into the mixing chamber 
E where it is thoroughly mixed with the liq 
uid and passes out through the lower opening 
48 to be disposed of as desired. The rate of 
propulsion through chambers C, D, and E is 
governed by the setting of lever 24 which 
regulates the pitch of the propeller blades 
16; also by the setting of lever 40 which con 
trols the opening through the retarding valve 
3. - - 

I do not limit my invention to the exact. 
form shown in the drawings for obviously 
changes may be made therein within the scope 
of the claims. 

claim:- 
1. A machine for mixing dry and liquid 

materials, comprising a horizontally disposed 
incorporating casing having an inlet cham 
ber for the dry material; an inlet pipe in the 
chamber for the liquid material; a mixing 
chamber receiving the contents of the casing 
and having an outlet; a driven shaft extend 
ing through the casing and mixing chamber; 
means on the shaft for propelling the mate 
rials through the casing towards the mixing 
chamber; means for varying the rate of pro 
pulsion of said materials; means for retard 
ing the passage of the materials into the mix 
ing chamber; and means in the mixing cham 
ber for intimately mixing the materials. 

2. In combination with a machine as set 
forth in the claim 1, means for automatically 
proportioning the amounts of dry and liq 
uid materials entering the machine. 

3. In combination with a machine as set 
forth in claim 1, means for automatically 
proportioning the amounts of dry and liquid 
materials entering the machine; and means 
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4. 

for automatically checking the flow of liquid 
material into the machine by and with the 
flow of dry material. 

4. In a machine as set forth in claim 1, 
said propelling means comprising a pro 
peller mounted on said shaft; and said pro 
pulsion varying means comprising a hub on 
said shaft carrying the blades, said blades 
being rotatably mounted on said hub; an 
axially movable sleeve on said shaft adja 
cent said hub, said sleeve having an annular 
groove; pins on the propeller blades engag 
ing the groove; and means for shifting the 
sleeve whereby the pitch of the propeller 
blades will be varied. 

5. In a machine as set forth in claim 1, 
said retarding means comprising a trans 
versely disposed plate adjacent the mixing 
chamber having a split in one side extending 
to the center; and means for forcing the por 
tions of the plate at opposite sides of the 
split in opposite directions whereby a sub 
stantially spiral opening through the plate 
will be formed. 

6. In a machine as set forth in claim 1, 
said retarding means comprising a trans 
versely disposed plate in the casing having a 
split in one side extending to the center 
of the plate; means at the side opposite the 
split for securing the plate to the casing; 
bolts secured to the plate at opposite sides 
of the split; an arm pivoted to the casing 
opposite the split and having offset bores re 
ceiving the ends of the bolts; and means for 
swinging the arm whereby the portions of 
the plate adjacent the split will be forced 
in opposite directions to form a substantially 
spiral opening through the plate. 

7. In a machine of the character specified, 
a horizontally disposed chamber adapted to 
receive material to be treated; a shaft extend 
ing axially through the chamber; means for 
rotating the shaft; a propeller on the shaft 
for propelling the material through the cas 
ing; and means for varying the rate of pro 
pulsion of the material irrespective of the 
rate of rotation of the shaft, comprising a 
hub on said shaft carrying the propeller 
blades, said blades being rotatably mounted 
on said hub; an axially movable sleeve on 
said shaft adjacent said hub, said sleeve hav 
ing an annular groove; pins on the lower 
ends of the blades engaging the groove; and 
a lever for shifting the sleeve whereby the 
pitch of the propeller blades will be varied. 

8. In a machine of the character speci 
fied, a horizontally disposed chamber adapted 
to receive material to be treated; means for 
propelling the material through the cham 
ber; a retarding plate in the end of the cham 
ber having a split in one side extending to its 
approximate center; and means for forcing 
the portions of the plate at opposite sides 
of the split in opposite directions, whereby 
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a substantially spiral opening will be formed 
through the plate. 

9. In a machine as set forth in claim 8, 
said means comprising bolts secured to the 
plate at opposite sides of the split; an arm 
pivoted to the casing opposite the split and 
having offset holes receiving the ends of the 
bolts; and a lever for swinging the arm 
whereby the portions of the plate adjacent 
the split will be forced apart. 

10. In a machine for mixing dry and liquid 
materials; a casing having a vertically dis 
posed inlet chamber for introducing the dry 
material; an inlet pipe for the liquid mate 
rial discharging into the inlet chamber; a 
valve in said pipe; a gate in the chamber 
adapted to control the inlet opening; a lever 
for adjusting the gate; a link connecting the 
lever and valve; and means for varying the 
connection of the link with respect to the 
lever. 

11. In a machine as set forth in claim 10, 
said varying means comprising an axial slot 
in the lever; and graduations adjacent the 
slot; the end of the link being adjustable in 
the slot. 

12. In combination with a machine as set 
forth in claim 10; a second gate in the inlet 
chamber with which the dry material con 
tacts; a second valve in the liquid pipe; and 
connections between the second gate and Sec 
ond valve for automatically closing the valve 
when the contact ceases, and automatically 
opening the valve when the contact is re 
sumed. 

13. In a machine for mixing dry and liquid 
materials, a casing having a vertically dis 
posed inlet chamber for introducing the dry 
material; an inlet pipe for the liquid ma 
terial discharging into the inlet chamber; a 
valvein said pipe; a horizontally pivoted gate 
in the inlet chamber upon which the dryma 
terial falls: a counterbalancing arm for said 
gate normally maintaining the gate in raised 
position across the inlet chamber; a pair of 
oppositely acting solenoids for opening and 
closing the said valve; and electrical connec 
tions operated by the arm for exciting the 
respective solenoids whereby the valve will be 
automatically closed when the gate is in 
raised position and whereby the valve will be 
automatically opened when the gate is 
swung downwardly by the flow of material. 

14. In a machine as set forth in claim 13, 
said electrical connections comprising nor 
mally open electrical circuits including a con 
tact carried by the arm, and contact bars 
disposed in the path of swing of said arm, 
and including the opposed solenoids; the cir 
cuits being closed while the contact engages 
the contact bars, and the contact being dis 
engaged from the bars when the arm is in 
uppermost or lowermost positions. 

15. In combination with a machine as set 
forth in claim 13, a second gate in the inlet 
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opening above the first mentioned gate adapt 
ed to control the inlet opening; a second valve 
in the liquid pipe; a lever for operating the 
second gate; a graduated quadrant cooper 
ating with the lever; and an adjustable link 
connecting the lever and second valve adapt 
ed to maintain the setting of the second valve 
proportional to the setting of the lever. 

JOHN F. FIELD. 


