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iihis invention relates to a conditioner and 
.gitator designed to prepare the feed product or 
pulp solution for a fiotation machine. The prin 
cipal object of the invention is to provide a de 
vice which will accomplish the first agitation and 
mixing of the pulp and solution with air or 
gases so that the product received by the flota 
tion machine will be immediately active, thus 
eliminating the use of expensive flotation cells 
for agitation. 
Another object of the invention is to provide 

a conditioner which cannot be choked or clogged 
by the pulp. 

Still another object, of the invention is to 
provide a conditioner in which the air or gaS 
Will be introduced into the vortex of a Whirling 
Imass of pulp and in which the volume of air or 
gas may be accurately controlled. 
A further object is to so construct the condi 

tioner that it will handle a relatively large 
capacity for a minimum of horse power. 
A still further object is to provide a conditioner 

which can be regulated so that the entire mix 
iing action may be confined to a certain set vol 
lume or to a continuous flow. 
Other objects and advantages reside in the de 

tail construction of the invention, which is de 
signed for simplicity, economy and efficiency. 
ihese will become more apparent from the foll 
lowing description. 
In the following detailed description of the 

invention, reference is had to the accompanying 
drawing which forms a part hereof. Like numer 
als refer to like parts in all views of the drawing 
and throughout the description. 

In the drawing: 
Fig. 1 illustrates a vertical Section through 

iny improved conditioner, taken on the line l-i, 
Sig. 2. 

Fig. 2 is a horizontal section, taken on the line 
2-2, Fig. i. 
The invention comprises a cylindrical tank 10 

of Wood or metal. Concentrically placed within 
the tank 10 is a vertical shaft 11 supported from 
suitable bearings 12 above the tank. On the 
lower extremity of the shaft 11, an impeller 13 
is carried. This impeller is preferably of the 
propeller type. It, however, may be simply a 
straight Vane impeller, if desired. Surrounding 
and Spaced from the shaft ill is a vortex pipe 14 
which terminates at its lower extremity through 
a horizontal disc 15 immediately above the im 
peller 13, 
The disc 15 and the vortex pipe 14 are main 

tained concentric with the shaft 11 by means of 

brace bars 16 attached to the Walls of the tank 
1. The Vortex pipe is Supported in the tank 

from an extension 17 on the bearing 12, a cap 
18 being provided between the bearing extension 
17 and the vortex pipe. 
Communicating with the vortex pipe 14 is a 

gas pipe 19 controlled by means of a suitable 
valve 20. The pulp and Solution is fed into the 
conditioner from any suitable launder 21 through 
a gas trap 22 into the vortex pipe 14. The 
height of the solution in the tank 10 may be 
controlled through a series of over-flow sleeves 
23 closed by means of suitable plugs 24. The 
pulp overflowing through the open sleeve 23 is 
conducted by a launder or any suitable means 
to the flotation cells. In the vortex pipe 14 a 
series of nipples 26 are placed which may be 
closed by means of screw plugs 25. 

In operation, the tank 10 is kept filled to the 
desired height (which is determined by means 
of the plugs 24) and the impeller 13 is rapidly 
rotated. This sets up a violent agitation within 
the Solution and causes a current to flow down 
wardly and outwardly from the impeller 13 to 
the sides of the tank, thence upwardly along 
the sides and again downwardly along the ex 
terior of the vortex pipe 14, as shown by the ar 
roWS, Fig. . 
Should it be desired to create additional agi 

tation in the contained solution in the tank, cer 
tain of the plugs 25 are unscrewed from the nip 
ples 26 in the Vortex pipe 14. This allows a por 
tion of the tank solution to flow into the wor 
tex pipe and downwardly therein to the im 
peller 13. Additional pulp is constantly added 
to the vortex pipe through the launder 21. This 
material is drawn into the vortex created by the 
impeller 13 and projected into the current of the 
solution in the tank. The plugs 25 should be so 
adjusted in relation to the feed from the launder 
2i that Sufficient tank material is returned to 
the vortex pipe to make up any deficiency in the 
feed. 

For Some classes of work, it is desired to aerate 
the pulp in the conditioner or to add reagent 
gases thereto. This may be readily accomplish 
ed through the gas pipe 19 since the action of 
the impeller 13 acts to cause a partial vacuum 
in the vortex pipe. This vacuum will draw on 
the gas pipe i9 as the valve 20 is opened to draw 
the gas into the vortex so that it will be beaten 
into the pulp. 

Leakage of air into the vortex pipe is pre 
vented by the gas trap 22 which constantly con 
tains liquid Which closes the launder 21. 
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2 1,921,220 
some instances, it may be desirable to add add 
tional air or gas to the pulp. This additional 
air or gas may be added through a second gas 
pipe 27 controlled by means of a suitable valve 

. 28. The gas pipe 27 passes through the bottom 
of the tank 10 and terminates immediately under 
the center of the impeller 13, thereby delivering 
its gas at the point of greatest suction of the 
impeller. 
The conditioner can, if desired, be used for a 

preliminary flotation cell by providing any of 
the usual means for removing the froth formed 
therein. 
Openings 29 are formed in the disc 15 ad 

jacent the collar i4 to allow a current to flow 
into the disc at this point and prevent piling 
of the pulp thereon. 
The disk 15 acts to direct the current from the 

impeller toward the outside of the tank so that 
a constant uninterrupted current is maintained 
downwardly into the vortex and upwardly at 
the Outside. The principal function of the disk 
15, however is to protect the impeller from be 
coming packed in settled material. Should the 
feed become too heavy or should the machine be 
shut down the Sands will settle upon the disk 
15 and not interfere with again starting the 
impeller. 
While a specific form of the improvement has 

been described and illustrated herein, it is de 
sired to be understood that the same may be 
varied, within the Scope of the appended claims, 
without departing from the spirit of the inven 
tion. 

Having thus described the invention, what I 
claim and desire to Secure by Letters Patent is:- 

1. A pulp agitator comprising a tank; a shaft 
Suspended within Said tank; an impeller car 
ried by said shaft; a disc arranged above said 
impeller; a sleeve Spaced from and surrounding 
Said shaft, said sleeve extending from and open 
ing through Said disc; a cap supported on and 
closing the upper extremity of said sleeve; and 
means for introducing liquid into said sleeve 
between Said cap and said impeller. 

2. A pulp agitator comprising a tank; a shaft 
Suspended Within said tank; an impeller car 
ried by said shaft; a disc arranged above said 
impeller; a sleeve Spaced from and surrounding 
said shaft, said sleeve extending from and open 

ing through said disc; a cap supported on and 
closing the upper extremity of said sleeve; means 
for introducing liquid into said sleeve between 
Said cap and said impeller; and a gas conduit 
for introducing gas into Said sleeve between said 
cap and Said impeller. 

3. A pulp agitator comprising a tank; a shaft 
Suspended within Said tank; an impeller carried 
by Said shaft; a disc arranged above said im 
peller; a sleeve spaced from and surrounding 
Said shaft, Said sleeve extending from and open 
ing through Said disc; a cap arranged to close 
the upper extremity of said sleeve; means for 
introducing liquid into Said sleeve between said 
cap and said impeller; and means for introduc 
ing air or gas from the exterior of Said tank 
to a point below said impeller. 

4. A pulp agitator comprising a tank; a shaft 
Suspended within Said tank; an impeller carried 
by Said shaft; a disc arranged above said im 
peller; and a sleeve spaced from and surround 
ing said shaft, said sleeve extending from and 
opening through said disc, said sleeve having 
controllable paSSages between it and Said tank 
at differing elevations therein to allow pulp to 
return from said tank to said sleeve, when de 
sired. 

5. A pulp agitator comprising a tank; a shaft 
Suspended within said tank; an impeller carried 
by said shaft; a disc arranged above said im 
peller; a sleeve spaced from and Surrounding 
said shaft, said sleeve extending from and open 
ing through said disc immediately over said im 
peller; means for introducing pulp into said 
sleeve, said means comprising a channel; and a 
liquid containing gas trap between said chan 
nel and said sleeve. 

6. An agitating device comprising, a tank; a 
vertical shaft suspended in said tank above the 
bottom thereof; an impeller carried on the low 
er extremity of said shaft; a disc having a 
central opening; supporting means for main 
taining said disc immediately above Said im 
peller; a conduit extending from said central 
opening; means for introducing the material to 
be agitated into said conduit; and a pipe com 
municating With Said conduit for introducing air 
into the latter. 

ARTHUR C. DAMAN. 

80 

90 

95 

00 

105 

110 

15 

120 

125 
  


