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Claim. 

This invention relates to an improved method 
of and apparatus for producing a spray of fluid 
material for the production of materials in gran 
ular form. 
The production of materials in granular form 

is often effected by spraying the material either 
molten or in the form of a concentrated solution 
from a height and allowing the droplets to solidi 
fy during their, downward passage before they 
come into contact with the bottom of the spray 
ing tower. 

It is customary to employ as the spraying 
means a vessel with one or more nozzles, the 
fluid if desired being forced out under pressure, 
Or to disintegrate a relatively larger stream of 
fluid by means of a blast of air. These devices 
Suffer from the drawback that the nozzles are 
apt to become choked by any large pieces of 
Solid in the material being sprayed, and also they 
tend to produce a proportion of very fine gran 
ules (dust) together with the granular produce 
of the desired size. 
According to the present invention, the initial 

liquid material is vorticized, i. e. caused to as 
Sume a Whirling motion, and is allowed to fall 
through an orifice in the form of a conical cur 
tain which Soon breaks up into droplets which 
Solidify during their passage through the sur 
rounding gaseous medium. A means for carry 
ing the invention into effect may consist of a 
vessel having a relatively large orifice at the 
bottom and a rotary member arranged within 
the Wessel and adapted to impart a whirling no 
tion to the liquid. It has been found that for a 
given size of nozzle (orifice) a certain minimum 
Speed of rotation of the rotary member is re 
quired in order to secure an efficient spray, and 
also that there is an optimum range of pres 
Sure for the liquid in the neighbourhood of the 
nozzle. Thus, when spraying a magma of molten 
ammonium nitrate and chalk, containing 4 per 
cent. of Water, at a temperature of 100° C. 
through a nozzle 1.''' in diameter with a head of 
liquid about 2 feet, it was found that if the ro 
tary member only made 350 revolutions per mini 
ute the magma ran straight out of the nozzle; 
at 412 R. P. M. partial formation of Spray oc 
curred, while at 470 R. P. M. good spraying was 
obtained. 
The rotating member may consist of a hollow 

tube bearing a number of external vanes on the 
upper portion and an external paddle at the 
lower extremity. The rotation of the paddle im 
parts to the fuid in the container a whirling no 
tion which tends to prevent the out-flow of fluid 
from the jet. The vanes, however, are set in 

(C. 83-91) 
Such a manner that they produce a downward 
pressure and thus the escape of the fluid mate 
rial in the jet can be controlled by varying the 
speed of rotation of the hollow member. 
We have found that the magnitude of the 

downward thrust imparted to the fluid by the 
rotating vanes varies with the hydrostatic pres 
sure, and in fact, with a large head of liquid it 
may be advantageous to arrange the vaneS SO aS 
to give an upward thrust either by reversing the 
direction of rotations or by reversing their pitch. 
With an appropriate head of liquid the vanes may 
be omitted altogether. 
By this means we can employ a circular Ori 

fice of substantially greater area than Would be 
possible without the control afforded by the ro 
tating member, and in this way the risk of the 
jet becoming blocked by foreign bodies is con 
siderably reduced. If, however, choking does oc 
cur the orifice may be cleared by means of a rod 
passing down through the hollow member. OW 
ing to the Small angle spray, a reduction in the 
diameter of the spraying tower becomes possi 
ble. 
Gaseous medium for spraying may be intro 

duced through the hollow tube. -- 
The vanes may be independently mounted on a 

hollow member concentric with the member car 
rying the paddle. In this way the thrust of the 
vanes may be varied independently of the Speed 
of rotation of the paddle. 
One form of apparatus is shown in the append 

ed drawing wherein is the hollow shaft, 2 the 
vessel with an orifice 3, 4 the vanes and 5 the pad 
dle. 6 is a steam jacket surrounding the vessel. 
In such an apparatus material to be granulated 
may be introduced into vessel 2, through an open 
ing not shown, thereafter agitated by means of 
vanes 4 and paddle 5, and forced by hydrostatic 
pressure and vanes 4 through orifice 3, whereby a 
spray in the form of a conical curtain may be ob 
tained. 
Warious changes may be made in the appara 

tus and method described without departing from 
the invention or sacrificing any of the advantages 
thereof. 
We claim: 
Apparatus for granulating material by spray 

ing comprising a vessel, a centrally located, coni 
cally shaped orifice in the bottom thereof and 
leading directly to free space, and a rotating 
propeller-type agitator mounted on a vertical, 
hollow, rotating shaft forming a conduit adapted 
to convey gas to the interior of the vessel. 

WILLIAM KENNETH HAT. 
FRANK HEYWOOD. 
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