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1 Claim. (C. 118-303) 

The present invention relates to the coating art and 
more specifically to improvements in the air suspension 
coating process. This process and illustrative apparatus 
for carrying out the process are described in Wurster 
Patent 2,648,609 and also in the copending Wurster ap 
plication Serial No. 810,128, filed April 30, 1959. As 
shown in these disclosures, the particles to be coated, e.g. 
tablets, crystals, powders and the like, are suspended in 
a coating tower in a moving gas stream, e.g. an air stream, 
and the coating composition in atomized or like form is in 
troduced into the gas stream prior to its contact with the 
suspended particles to be coated. 

In practice it has been found when coating relatively 
small particles, e.g. small crystals or powders, in the air 
suspension coating process that a considerable amount of 
material being coated does not settle out in the enlarged 
bell or settling section of the tower but tends to pass on 
out of the system through the exhaust connection or stack 
at the top of the tower. While this material can be re 
covered by conventional means such as by the use of a 
standard cyclone separator or the like, this procedure is 
objectionable as it interrupts the coating operation making 
controlled or uniform coating difficult... it also poses 
special problems involving the return of the recovered ma 
terial to the coating section of the tower. Also, while the 
losses from the system can be kept to the minimum by 
reducing the air flow to the minimum required to suspend 
the particles and dry the coating, this is objectionable as 
it necessarily results in a substantial decrease in the coat 
ing rate. 
We have discovered that these problems can be readily 

solved by the placing of a cyclonic inducer, described 
below, between the coating and settling sections of the 
tower. The cyclonic inducer directs the particles leaving 
the coating section in Such a manner that their momentum 
is reduced by being thrown against the outside of the 
settling section. In doing so they also impinge against re 
turning particles causing a further substantial reduction 
of the upward or escape momentum. 
The location of the cycionic inducer is such that it 

acts to support part of the material in the settling section 
and automatically feeds it back into the coating section at 
a uniform rate. This aids in maintaining an optimum 
quantity of material to be coated within the coating section 
and also in maintaining a constant pressure drop across 
the bed throughout the coating process. With the location 
of the cyclone inducer as noted above and described in 
detail below, losses are reduced so significantly that air 
flows and hence coating rates can be increased two to 
three times above that considered possible heretofore 
when using fine powders in the air suspension coating 
process. As static electricity bleeds off where velocity is 
high or changing, the operation of the cyclonic inducer 
also functions to some extent as a discharge point for 
static electricity which tends to build up on small particles. 
The electrostatic charge, referred to above, may serious 

ly interfere with the coating process when relatively small 
particles such as small vitamin A crystals, powders and 
the like are being coated. The charged particles, for ex 
ample, may cling to the sides of the tower, build up and 
close the column completely and, if the pressure is al 
lowed to build up, result in most of the particles finally 
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being blown out of the exhaust stack. The charge as 

2 
noted above may be dissipated by the cyclonic inducer 
which, if made. of metal, can also be grounded. We have 
also found that the static charge can be controlled and 
kept down by humidifying the gas used to aerate and Sus 
pend the particles being coated. This can be done manual 
ly by controlled steam injection when needed, but can 
also be provided for automatically as described below. 

For a more complete understanding of the practical ap 
plication of the principles of our invention reference is 
made to the appended drawings and following examples. 
in the drawings: 
FIGURE i is a vertical sectional view of an apparatus 

in accordance with our invention and suitable for carrying 
out the process of our invention; 
FIGURE 2 is a fragmentary isometric view of a portion 

of the apparatus shown in FIGURE 1; and 
FIGURE 3 is a schematic wiring diagram of an elec 

trical control circuit utilized in the apparatus shown in 
FIGURES 1 and 2. 

Referring more particularly to FIGURE 1, the illus 
trated apparatus which is similar to that shown in the 
above-noted copending application Serial No. 810,128, 
basically includes a tower 18, an auxiliary air supply sys 
tem and an auxiliary coating material feed system. 
Tower 8 is a vertically elongated hollow shell, con 

structed of rigid, hard, transparent synthetic resin (e.g. 
Lucite), or similar material and includes a centrally cylin 
drical bell 12 provided with a lateral charge port 6. 
At its lower end bell 12 includes a frustoconical lower 
end section 8, sharply reducing the diameter of the open 
ing into bell 12 at its lower end. Similarly, the upper end 
of bell 12 is reduced to a much smaller diameter by a 
frusioconical upper end section 20. Thus bell 12 including 
its lower and upper sections 8 and 26 encloses a chamber. 
or settling section which is accessible at its upper and 
lower ends through openings of substantially smaller di 
ameter than the main portion of bell 12, and which is 
further accessible by means of a lateral opening in the 
form of a charge port 16 which can be closed by a suitable 
cap 24 during operation. 
Depending from lower section 18 of beil 2, tower 10 

is further provided with an elongated throat or coating sec 
tion 26 which communicates at its upper end with the 
opening into lower bell section 18 and which at its lower 
end to tapered to still a further reduced diameter. Near 
its lower end throat 26 is provided with a downwardly 
inclined lateral discharge port 28 which is provided with 
a removable cap 38. The lower end of throat section 25 
terminates in a short cylindrical nozzle section 32 into 
which the air supply system and coating material feed 
Systern are connected. A fine mesh grid 33 is mounted 
in the upper end of nozzle section 32 extending com 
pletely across the interior of such section. 
Above upper bell section 20 tower 0 is further pro 

vided with a short vertical cylindrical disengaging section 
34 which can be interiorly provided with transversely 
positioned screens or the like to facilitate disengagement 
of entrained fines. Above disengaging section 34 tower 
10 is further provided with a frustoconical exhaust con 
nection 36 reducing the diameter of tower 0 at its outlet 
end suitably for connection to a stack or fine or solvent 
recovery system. 
The air supply system is conventional in nature and 

includes suitable provision for controlling humidity of 
and for heating air which is blown into the lower end of 
nozzle section 32 at the lower end of tower 10 through 
an air conduit 62 which is connected directly to nozzle 
section. 32. 
The coating feed material system which is more com 

pletely described in the above-noted copending applica 
tion basically is arranged to introduce the coating mate 
rials under Suitable pressure through an inlet connection 
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106 of an atomizing nozzle 188 extending into the lower 
end of nozzle section 32 of tower 0. The coating mate 
rial feed system further includes a second air inlet con 
nection 120 leading into nozzle E08 for admitting com 
pressed air to assist in atomizing the coating materials. 
It will be noted that compressed air inlet 20 and coating 
material inlet C6 enter nozzle section 32 and are directed 
at acute angles toward each other at their outlet ends to 
form atomizing nozzle .08. 

In accordance with this invention the apparatus de 
scribed in the aforenoted copending application is further 
provided with a device 40 for imparting a cyclonic move 
ment to upwardly rising gas in tower 16 as it passes from 
throat section 26 into bell section 12. Specifically refer 
ring more particularly to FIGURE 2, device 40 consists 
of a central hub 42 from which a number of vanes 44 
radiate; in the illustrated apparatus six such vanes are 
shown. Each vane 44 is a flat blade of uniform cross 
sectional area and at its inner end is attached to hub 42 
at a substantial angle to the axis of hub 42. Each such 
vane 44, moreover, is affixed to hub 42 at the same angie 
as each other such that the cyclone inducer device 49 
resembles a propeller. Cyclone inducer device 49 is posi 
tioned in tower 10 at the upper end of the coating or 
throat section 26 with the outer ends of vanes 44 securely 
affixed to the inner wall of throat section 25 and with the 
axis of hub 42 coinciding on the vertical axis of tower 
10 (see FIGURE 1). 
Tower 18 is further provided with devices to eliminate 

adherence of the materials being coated to the walls of 
tower 40 by reason of static electricity build up on the 
particles. These devices include a ground connection 46 
for cyclone inducer device 40, which is of metal construc 
tion, and an inlet pipe 48 connected into air inlet 62 for 
introducing steam into the warm air entering throat sec 
tion 26. Steam inlet 43 is provided with a solenoid 
operated valve 50 having a solenoid operator 52 capable 
of opening valve 58 when energized. At the upper end 
of tower 10 specifically in exhaust connection 36, tower 
EC is provided with an ionization gap 54 which consists 
of a pair of vertical plates 56a and 56b which are spaced 
a short distance apart. Plates 56a and 56b are supported 
in exhaust connection 36, respectively, by metal posts 
57a and 57b which extend through opposite sides of ex 
haust connection 36 and are affixed in the walls of ex 
haust connection 36. 

Referring more specifically to FIGURE 3, ionization 
gap 54 is electrically connected in series with the ener 
gizing coil 58a of a relay 58 across the terminals of a 
power supply 59. Physically the electrical connections 
to gap 54 are conveniently made by attaching such elec 
trical connections to posts 57a and 57b which support 
plates 56a and 56b constituting ionization gap 54. Gap 
54 is also provided with a shunt connection including a 
normally open push button switch 60 which is physically 
located at a convenient place for the operator of the ap 
paratus. Relay 58 is provided with a pair of normally 
open switches 58b and 53c which are connected in the 
power circuit for solenoid 52. Thus actuation of push 
button 6G can be employed manually to drop relay 58 
closing switches 58b and 58c, thereby opening valve 50 
to introduce steam into the air stream in inlet connection 
62. It will be apparent that the presence of ionized gas 
between plates 56a and 56b will automatically produce 
the same actuation of valve 50. 

In operation the charge of finely divided seed or pow 
der on which the coating growth is to occur is introduced 
into tower 10 through lateral inlet port 16. Cap 24 is 
then placed in position to close port 16 and warm air is 
blown into tower 10 through inlet connection 62. As the 
warm air rises upwardly in tower 10 it carries the Seed 
particles upwardly with it in a suspended state, generally 
forming an expanded fluidized bed B which is located 
partly in the upper end of throat 26 and partly in the 
lower end of bell 12. 
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4. 
For convenience bed B has been designated B1 where 

it exists in throat section 26 and B2 where it exists in bell 
section 12. It must be appreciated, however, that only 
a single bed is present. 
As the air introduced through fitting 62 flows upwardly 

from throat section 26 into bell section 12 it passes 
cyclone inducer device 40 issuing through the apertures 
between vanes 44. By reason of the angle of vanes 44 
each stream of air passing between each adjacent pair 
of vanes 44 is given an angular movement which, relative 
to the vertical axis of tower (), is the same for each other 
stream of air passing through each other adjacent pair 
of vanes 44. Consequently the air entering bell 2 has 
a swirling cyclonic flow which continues upwardly through 
bell 2 and into exhaust connection 36. As a result the 
particles in bed portion B. located in bell 12 are thrown 
by the cyclonic flow of supporting air toward the walls 
of bell 2, substantially preventing them from being car 
Fied entrained in the air stream through exhaust connec 
tion 35 in much the same manner as though they had 
passed through a cyclone separator, with the difference, 
however, that the particies remain in a fluidized state. 

It will be also appreciated that when the fluidized bed 
B has been established the particles in bed portion B1 
and the particles in bed portion B will be constantly 
interchanging such that, statistically speaking, if for ex 
ample half of the particles are in bed portion B1 and half 
of the particles are in bed portion B2, each particle while 
it is in tower 10 will have half of its residence time in 
bed portion B1 and the other half of its residence time in 
bed portion B. 
When the desired balance between bed portion B1 and 

bed portion B has been determined by establishing the 
preferred amount of particles in bed portion B1 for opti 
mum coating conditions, the coating materials are then 
introduced into nozzle section 32 by pressuring the coat 
ing materials to force them through nozzle 1628 from inlet 
connection 186. At the same time a small stream of 
compressed air is introduced through nozzle 168 and inlet 
connection 120. The stream of compressed air by imping 
ing on the stream of coating materials issuing from nozzie 
08 atomizes these materials such that they are carried 
suspended in the air stream rising upwardly through 
nozzle section 32 and into contact with the particles in bed 
portion B1 where the coating materials are deposited on 
the particles in bed portion B1 and dried by the rising 
warm air. This process is continued until the desired 
coating or particle size has been achieved. 
As pointed out above, with fine particle sizes a serious 

problem of the static electricity build-up on the particles 
frequently occurs, particularly where no humidity can be 
tolerated. By providing a ground connection 46 for cy 
clone inducer device 40 a certain amount of this static 
charge build-up is removed from the particles. Never 
theless and despite the static removal effect of the cyclonic 
movement of particles in bed portion B1 a static charge 
can still develop. In order to obviate this it has been 
found that injection of steam into the air stream will 
effectively remove the static charge build-up. Accord 
ingly, when the operator of the apparatus notices the 
effects of the static charge build-up, which is typically ob 
vious by a noticeable collection of particles on the walls 
of the apparatus, the operator can by actuating push but 
ton 69 open valve 50 to admit the necessary steam in 
jection. The steam injection is continued until the static 
build-up is completely removed, and then it is terminated. 
In some instances, however, the operator is otherwise 
occupied and automatic steam injection is desirable. This 
is simply accomplished by the ionization gap 54 provided 
in exhaust connection 36. As a static charge condition 
occurs in tower 50 the build-up of charge on the par 
ticles in bed B is concomitant with ionization of the sup 
porting air or other gas. Consequently a convenient ioni 
zation detector circuit such as gap 54 is provided. As 
the air ionizes in tower 0 and reaches exhaust connection 
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36 the ionized air permits current to flow through gap 
54 energizing relay 53a. Consequently valve 56 is opened 
and steam injection occurs. She steam injection continues 
until ionization of the air ceases when the static charge 
has been destroyed. Thereby the termination of current 
flow through gap 54 by reverse procedure cuts off the 
steam injection. The presence of moisture (water) de 
stroys or removes the static charge and while the inven 
tion has been illustrated above by the introduction of the 
incisture into the air stream in the form of steam, it will 
be understood and obvious to those skilled in the art 
that the moisture can be introduced into the air stream 
by equivalent means such as in water spray form as well 
as in gas or vapor form. This and like modifications 
falling within the scope of the invention are intended to 
be covered by the claim appended hereto. 

It is claimed: 
An apparatus for coating small particles in a fluidized 

bed comprising a vertical elongated hollow tower having 
a lower coating section and an upper settling Section hav 
ing a cross-sectional area substantially greater than the 
cross-sectional area of the coating section, a gas Supply 
line connected to the lower end of the coating section, 
means to supply gas to said line, means positioned below 
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the fluidized bed for atomizing coating material into the 
lower end of the coating section to coat said particles, 
said gas line, coating section and settling section forming 
a passage for upwardly flowing gas adapted to Suspend 
the particles in said sections, and means in said tower 
positioned between the said coating and settling sections 
including a hub, the axis of which coincides with the 
vertical axis of the tower, and a plurality of blades fixed 
to said hub and to the inner walls of said tower at an 
angle with the vertical and radially extending from said 
hub to the walls of said tower for imparting a swirling 
cyclonic movement to said upwardly flowing gas as it 
enters said settling section. 
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