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This invention relates to the treatment of ma-
terials and more in particular to the art of and
apparatus for the electrical treafment of mate-
rials . for purposes such as the destruction of
“insect life,” which term as herein used inclides
the egg, larva, pupa, and adult states of insects.

Among the objects of this invention is the pro-
vision of practical apparatus of simple and dur-
able construction and efficient and dependable ac-
tion. Further objects are to provide apparatus
of the above nature for avoiding an explosive
mixture of air and dust, for providing and regu-
lating & desired electrical potential, for remov-
ing ozone and the like from the finished product,
and for the prevention-of excessive heat at cer-
tain points.

Other objects are to provide practical methods

or arts for -achieving the above aims which may.

be readily carried on and shall be characterized
by certainty of the desired results.

Other objects will be in part obvious and in
part pointed out hereinafter.

The invention accordingly consists in the fea-
tures of construction, combinations of elements,
arrangements of parts and in the several steps
and relation and order of each of the same to
one or more of the others, all as will be illustra-
tively described herein, and the scope of the ap-
plication of which will be indicated in the fol-
lowing claims. ) .

In the drawings: . -

‘Figure 1 is a view partly in elevation and partly
broken away, disclosing the general assembly of
the apparatus; )

Figure 2 is a vertical sectional view of the motor .

and certain of its associated parts; -

Figure 3 is a horizontal sectional view on the
line 3—3 of Figure 1;

Figure 4 is a vertical sectional view on the line
44 of Figure 3;

Figure 5 is a horizontal sectional view on the
line 5—5 of Figure 1; _

Pigure 6 is a plan view of the assembled ma-
chine; and )

Figure T is an enlarged view of means for
ing band 10 in plaee.

Certain broad features. of this invention con-
template the continuous treatment of materials

hold-

by high-potential electrical discharges through :

a gaseous dielectric and the provision of a method
- and apparatus for carrying on this treatment
with safety in a thoroughly efficient and practical
manner. An object of this invention is to pro-
"vide for the treatment, in the above-mentioned
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manner, of materials such ‘as cereals, seeds,
grains, corn, beans, ete.

This treatment is espécially effective in com-
pletely destroying the insect life of all of the
various.insects of the type which infest products
of relatively small particle sizes, such as coursely
milled cereals, semolina, farina, grits, etc. How-
ever, in the treatment of products, it has been
found that the desirable characteristics, such as
viability of seeds, color and haking properties of
flour, etc., are unimpaired.

Treatment such as that contemplated in the
present invention is particularly important ir

_ milling or similar operations where insect life is

18

20

.25

B!

40

continually being introduced into the milling ma-

chinery by infested grain, Under such circum-

stances, certain eggs and small larvae are not de- -
stroved during the milling process, but offen

lodge within the equipment and form foci of in-

festation where they propagate and spread to the

finished material. However, if the grain, or

other material, entering the milling equipment is

treated in accordance with the teachings of this

invention, this insect life will be destroyed and

infestation within the equipment will be sub-
stantially lessened if . it is not completely

eliminated. .

In the present embodiment, means is provided
to pass the grain or other material between two
electrodes through an area which is termed the
«treatment zone.” A relatively high-frequency,
high electrical potential is maintained across the
electrodes with the result that when the mate-
rial passes through the zone, an electrical dis-
charge occurs between the electrodes. It has been
found that this discharge séeks out and destroys
insect life of the nature referred to above.

Very satisfactory results have been obtained
with the use of a pair of annular, horizontally -
positioned, electrodes, the upper electrode being
stationary, and the lower electrode being rotat-
able. During operation, the grain or other mate-
rial is passed upon the upper surface of the ro-
tatable electrode near its center and moves out-
wardly due to centrifugal force so that it is
thrown through the treatment zone.

Under certain conditions, dust accompanying
or forming part of the material being treated,
might be so distributed in the oxygen present fo
form an explosive mixture. However, when de-
sirable, an additional quantity of air, or other
gaseous dielectric, such as carbon dioxide, is
mixed with the material being treated immedi-
ately prior to its passage through the treatment
gone; thus, the dust concentration is brought
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down below that necessary to form an. explosive
mixture.

When the material being treated fs sur-

- rounded by air, the corona-like discharges pro-
duce ozone and certain oxides, such as oxides of
nitrogen, all of which shall be referred tc as “air-
ionization products.” C
blowing air through the treatment zone with the
grain and then providing means for removing
air from the machine, the air-ionization products
are effectively removed from fhe treatment zone,
and the machine, and, at the same time, heat
produced incident to the treatment process is re-
moved from the machine,

The . general construction of the illustrative
embodiment herein set forth is shown in Figures
1 and 6 where it will be seen that the apparatus
is mounted upon a frame of rectangular tubing
which includes three pairs of vertical posts 4
(Figure 6), the tops of the posts of each pair be-
ing connected by a crossbar If. Mounted upon
crossbars 11 is the upper housing-ring 6 (Figure
1) of a casing-supporting frame. The casing-
supporting frame provides mounting means for
the entire casing and also includes four down-
wardly-extending arcuate brace plates 203, sup~
porting a lower housing-ring 3 across which ex-
tend two horizontal rails 5. Attached to the
under side of lower housing-ring 3 is a funnel-
like hopper | which receives the treated grain
and directs it into an outlet conduit 2. .

Mounted in a shoulder on the top inner edge
of upper-housing-ring 6 is a cover rim 8 which

carries cover 7. The flat top of cover T supports’

the electrode structures, the air blower means,
the grain inlet means, and other elements in-
cluding the high voltage transformer, all in a

o manner that will fully appear below.

Brace plates 203 of the casing-supporting
frame are positioned as shown in Pigure 1, there
being one on each side of the apparatus (shown
in section) and two in the back. These plates
203 divide the space between housing-rings 3 and

- § into four arcuate openings through which ac-"

cess may be had to the interior of the machine.
One of these arcuate openings extends around
the entire front (the bottom of Figure 6) of the
machine,

Normally closing these arcuate openings, and
overlapping housing-rings 8 and 6, is a remov-
able band 10 which is tightened and thus held in
place by structure best shown in Figure 7. Band
. 10 is provided at its ends with flanges 207 and
209 and extending through a hole in flange 201,
Is a.cap screw 208, which is threadably received
in a hole in flange 209. When band. 10.is being

By providing means for .
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and 48 and motor 19 are mounted as a unit, one
end being supported by an air supply conduit 48’ .
and the other end being supported through an L
conduit 17 by a casing-head 12 which is cen--
trally, positioned on casing cover 1 and is held in
place by cap screws §3. Casing-head 12 has in<
tegral therewith a downwardly-extending hollow
dead shaft (4§ upon which is mounted the stator
of an electrode motor 20 (see also Figure 2), the
rotor of which is within and carried by a motor
casing 22 supported as later described. Extend-
ing downwardly from casing 22 is a neck 283
which supports the rotatable lower electrode 34
through a releasable telescopic connection with
hub 25 (Figure '4), electrode 34 being held in
place on hub 26 by means or & ring 328 and suit-
able screws §30. :

CaSing-head 12 (Pigure 1) receives the grain
-from above, through a grain supply conduit 142
and & valve 148 and is provided with a central
web structure. . This structure forms four down-
wardly and outwardly-_extending' grain passage-
ways 41 and four upwardly and outwardly-ex-
tending air exhaust passageways 15 (see Figures
2 and.5) opening into an annular air exhaust .
manifold 16. Manifold {16 communicates with
ell conduit | 1 of exhaust blower 8 and thus
completes an air exhaust circuit which is from _
hopper 1, up through the center of hub 285,
-through neck 23, through dead shaft 14, through
passageways 16, annular manifold 16, conduit
11, and blower (8 to a suitable exha.ust conduit.

A]so attached to casing cover 7 by cap screws
13 is a downwardly-extending shell 88 which
surrounds electrode motor 28 and casing 22, but
is spaced throughout so as to form a grain pas-
sageway 40 between its inner surface and the -

" outer surfaces of casing 22, neck 23, and hub 25.

45

- the treatment zone.

50

positioned, its ends are placed along the side of

one of the brace plates 203, as shown at the right

of Figure 1, so that when cap scréew 208 ig turned'-:;-

to tighten band 19, a substantially sealed casing
s formed of cover 1, hopper i, and band (6.

Band {0 may be removed by loo.senIng Cap sCrew

205 and then slipping it.down where it may be

rested upon lugs 211 on posts 4.

Cover 1 is provided with three sea.led doors 108
(Figure .6). through which access may be had to
the upper portion of the interior of the housing.
It is also provided with windows (not shown)
. through which the corona-like discharge and the
operation of the machine within the housing may
be observed.

Mounted -on the top of casing cover 1 are two
blowers, an air supply blower 48, and an air ex-
haust blower 18, both driven by a high-speed

65 -
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Electrode 34 is depressed at its center to form
a bowl-like portion 36 and shell 38 flares out-
wardly at its lower end and cooperates with hub
25 in directing the grain outwardly through this

‘bowl-like portion. The outer portion of electrode

34 is provided with a radially extending dis-
charge surface 37 which forms the lower wall of
The grain thus passes from.
bowl 38 across discharge surface 37, and falls. .
into hopper |. '

Directly above rotatable electrode 34, s0 as to
form the upper wall of the treatment zone, is &
disc 39 of a vitreous dielectrical material, such-
as low power factor glass or quartz. Disc 39 is
supported by upper housing-ririg 8 and is held -
against. the lower surface of cover rim 8 by . a
disc-retaining ring 3$08. Disc-retaining ring:
308 is held in place by a plurality of headed pins
310 which extend inwardly through holes in up- -
per housing-ring 6, and are limited in their in~- .
ward movement by their heads and held from
outward movement by removable band 8. Glued
to the periphery of disc 39, where it is’ contacted

by cover rim 8 and disc-retaining ring 308, are

two rings of vibration-damping. material, such
as felt, - ’

_Directly above the discharge surface 37 a.nd
upon the upper surface of disc 39, is stationary
electrode 42 which is of -a few mils thickness.
In this embodiment, statlonary electrode 42 is
formed. by sand-blasting an annular portion of
the upper surface of disc 39, then covering the
sand-blasted portion with a thin layer of lead
and covering this with a thin layer of aluminum,’
the lead and the aluminum being applied by
means of & metal spray. Stationary electrode 42

motor - 19 mounted therebetween. Blowers 18 75 1s thus in intimate contact with disc 38 and is of
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sufficient conductivity and dimensions. to func-
tion as an electrode, but is thin enough to per-
‘mit the rapid transfer of heat from disc 32 to
the surrounding air.

Carried near the lower end of shell 38 is &
triangular insulator 45 (see also Figure 3) which
is held in place by a plurality of cap screws §6
(see Figure 4). Extending through the corners

of insulator 45 are three studs 302 which co-

operate to carry upon their lower ends an an-
nular manifold 44. Each stud 302 is held in
place by an acorn nut 304 which is locked by a
set screw- 306. Manifold 44 is provided with an
annular air passageway 311 which is shaped in
cross-section as shown, and is formed by chan-
nel member 312, a lower inner ring member 3i4,
and a lower outer ring member 316, which are
held together by suitable screws 318. The ad-
jacent edges of lower ring members 3i4 and
218 extend downwardly and are separated by
an annular air slot 52.

Attached to the upper side of channel mem-
her 312 is 2 manifold coupling 328 which is held
in place by screws 322 and which receives air
from - air - supply blower 48 and conduit 48’
through a conduit 47 of dielectric material.
Channel member 3{2 is so shaped tha{ passage~
way 8il is enlarged at the point of ils attach-
ment to manifold coupling 320 so that air de-

. Jivered to manifold 44 escapes throughout slot
E2 in an evenly distributed stream.

Manifold 44 is effectively insulated from the
grounded frame of the machine by members 45
and 47 ‘and at the same time air is delivered
vhrough it to the upper surface of the upper
glectrode 42.

Manifold 44 is provided at its inner and outer
edges with enlarged rims §l and 83, respectively,
which extend beyond and thus shield stationary

electrode 42 from physical and electrical damage. 4

During operation, manifold 44 is maintained at
a high potential and the presence of rounded rims
Bl and 53 lessens flux concentration on these
edges and thus eliminates the danger of spark-
ing. The spacing of rims 6l and 58 from disc
38 is such that, in escaping, air passing from slot
B2 moves in intimate contact with electrode 43
and disc 38 to effect cooling thereof.

In addition to its functions of distributing the
air and shielding stationary elecirode 42, mani-
fold 44 also provides the high potential electrical
gonnection with the stationary electrode 42, and
thus, in effect, is a “feeder.”
nection between manifold 484 and stationary
electrode 42 is formed by three leaf springs 54
which are equally spaced as shown in dotted
lines in Figure 3, and which are riveted to lower
inner ring member 314 as shown in Figure 4.
Leaf springs 54 are so shaped that they are un-
der tension when the elements are positioned as
shown, and intimate contact is thus maintained
between leaf springs 54 and stationary elec-
trode 42.

The structure of the electrode motor 20 to-
gether with its mounting means, is best shown
in Figure 2. Rigidly mounted upon the upper
end of dead shaft 14 and held in alignment by a
stud 324 is upper frame 60; in a like manner,
on the lower end of dead shaft (4 is lower frame
61. These two frames are held in place by a
spanner nut 65 which is locked in place on the
lower end of dead shaft 14 oy set screw. 86.
Frames 60 and 61 provide a support for the elec-
trode motor, casing 22, and the elements sup-
ported thereby. Casing 22 includes an upper

io
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casing cover 12, a center cylindrical portion 15,
a lower casing cover 18, and neck 23. Casing
covers 12 and 13 are held in place on the opposite
ends of cylindrical portion 15 by a suitable num-
ber of cap screws 14. Neck 23 is held in place on
the lower engd of casing cover 13 by cap screws 76.
The upper end of casing cover 12 is provided
with a downwardly extending center flange 71
which extends into an annular recess 67 in frame
60, where it is supported by a ball bearing unit
18, mounted on- this frame. In 2 like manner,
iower casing cover 13 is provided with & flange
81 which extends downwardly info recess §8 and
is supported by a ball bearing unit 82. The
juncture of casing cover 72 and frame. 80 is
sealed by-a dust seal 83 of leather or other suii-
able material, and the juncture of neck 23 and
frame 8 is sealed with a similar dust seal 84.

Rigidly held in place upon upper frame 68 by .
clamping ring 62 and g suitable number of cap
screws 10, is stator-core 89 which carries stator-
winding 64. Surrounding stator-core 69 and
rigidly clamped between casing covers 12 and
13, is rotor-core Tl which Is provided with a suit-
able squirrel cage winding. In this embodiment,
a three-phase motor heas been used and it has
been provided with 48 poles so as to obtain a rela~
tively slow speed at 60 cycles.. The conductors
{02 from stator-winding 64 extend Iinwardly
through & recess (not shown), upwardly along

- dead shaft {4, through a hole 19, and into a junec-

36
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¢ rotation.

tion box 226. Within box 328, conductors 92
are attached to power supply conductors 362
(Figure 1) which extend Irom the source of
power as will be explained below.

The means for removably atmching hub 25
and rotatable electrode 34 to neck 23 is best
shown in Figure 4. Neck 23 is providecl with o
spider 28, and depending from spider 28 is g
screw threaded stud 27. In a like manner, hub
2B is provided with a spider 3§’ having a central
collar 80 through which extends a sleeve-like
nut 28, The lower end of nut 29 is fHanged af
28’ and carries four radial handles 82 for manual
Surrounding the upper end of nut 2§
is & collar 8! which acls as 2 stop to prevent the
movemsent of nut 2% downwardly through ccliar
38, = Attached o the inner surface of neck 28
and extending downwar dly is a key 33, and at-
tached to hub 28 is 2 Jug 3%°. EKey 33 and lug 33°
cooperate to Hmit relative mmry movnment be-
tween neck 23 and hub 25.

Referring to Figure 1, to install rotatable elec-
trode 34 in position, band 19 is loosened and
rested upon lugs 2if on posts 4. The electrode,
with its hub 26 and with nut 29 hanging in col-
lar 30, is slid in from the side (the bottom of
Figure 6) on rails 5 (Figure 1) until hub 25 is
directly below neck 23, and nut 29 is directly
below stud 27. Nut 29 is then raised by means
of handles 32 until it engages stud 27 and is ro- -
tated while electrode 34 is manually held at its-
periphery so that it cannot rotate. As nut 29
rotates and progresses upwardly on stud 27, the
flanged portion 29’ engages the lower surface
of collar 30 and lifts electrode 34.

During this engagement of nut 29 with stud
27, stud 27 may tend to rotate due to the fact

‘that it is rotatably supported through spider 28

and neck 23 upon the rotatable motor casing 22.
If such rotation occurs, neck 23 will carry key
33 with it until it engages lug 33’; at which time
rotation of stud 21 will stop because electrode
34 is manually held from rotation. Continued
rotation of nut 29 .carries electrode 34 and hub
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25 upwardly until the upper end of hub 2§ tele-
scopically  engages the lower end of neck 23;
nut 29 is then tightened and electrode 34 is se-
curely supported so that it will be rotated by
motor 20.

Referring again to Figure 1, mounted in the
bottom of hopper | is a grating for the purpose
of  permitting the grain to flow from the hopper,
and for preventing, nevertheless, the passage of
foreign madterial, such as pieces of disc 39 if it
should break. This grating consists of a serles
of posts 57 supporting superimposed louvers 58
‘through which the grain passes. These posts
support a cap 59 which directs the grain through
the louvers.

Extending between vertical posts 4 are two
cross-frame members 220 which provide mount-
ing means for a high-frequency, low-voltage al~
ternator 55 at the right, and control apparsatus
85 at the left. Conmtrol apparatus 85 includes a

@
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control switch 332 which operates switching

mezans to control alternator 55 and the connec-
tion of its output, a control switch 334 which
operates switching means to start and stop the
electrode motor 20 and blower motor 19 which
are connected in parallel, an alternator. field
control rheostat 336, and a wattmeter 338.
"Mounted on the top of casing cover 1 is a high-
frequency, high-voltage autc-transformer 56
which receives the low-voltage, high-frequency
output of alternator 55 and raises the voltage so
that a high-voltage, high-frequency output .is
produced and this output is impressed across the
electrodes.
The three-phase motor circuit of alternator
85 is connected to the control apparatus 8%
through conductors 352, and the alternator field
of -.alternator 55 is connected .to its rheostat 336
by a pair of conductors 350. As indicated above,
- electrode motor 20 and blower motor 9 operate
in parallel and are connected to the switching
means controlled by the control switch 334
through conductors 362. One side of the cur-
. rent coil of wattmeter 338 is connected to con-
ductor 92 and the other side is connected to
conductor 90; one side of its potential coil is
connected to conductor 92, and the other side is
connected through potential lead 354 fo conduc-
tor 894. One side of the output of alternator 55
is connnected dlrectly by conductor 84 to the
low side of the winding of auto-transforiner 56,
and this conductor is connected directly at 88
to the grounded frame of the machine. The

20

80

3B

40

45

50

other side.of the output voltage of alternator -

5% is connected through switching means (not
~shown) and conductors 80 and 92 and thence
through low-voltage insulator 342 to the tap 96
of the auto-transformer winding. The high side
100 of the auto-transformer is connected by a
conductor 344 through a high-voltage insulator
348 to manifold 44. ’
Rotatable electrode 34 fs effectively grounded

65
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The switching mechanism controlled by switch
334 is so arranged that alternator 55 cannot be
started except when the circuit of blower motor
19 and electrode motor 20 is closed; likewise,
aiternator 55 will be stopped at any time that
the blower and electrode motors are stopped.

During operetion, the grain or other material
moves down from grain supply pipe 142 through
grain valve 143 through passageways #1. From
passageways 41 it passes. into passageway #40,
where it contacts casing 22 and is given a swirling -
motion and is conveyed to the upper surface of
the rotatable electrode 34. It then passes out-
wardly through the treatment zone to hopper f
from which it passes. by an outlet conduit 2. Dur-
ing the movement of the grain through the treat-
ment zone, it follows turbulent curvilinear paths
so that it is effectively treated and any insect
life which is entrained with the grain is sought
out by the discharges and destroyed. .

. During movement of the grain through the
treatment zone, air is delivered by blower 48
through conduits 48’ and 41 and conduit con-
nection 320 to manifold 44. In passing from
manifold 44 through slot 52, the air impinges
downwardly upon the surface of stationary elec-
trode 42 and divides, one stream moving beneath
each of rims 51 and §3.- These two streams then
combine and flow outwardly from between the
inner edge of disc 39 and the lower end of shell

'88. At this point, the air is thoroughly mixed

with the grain moving outwardly through the
treatment zone, and, thus, as the grain passes
through the treatment zone, it is accompanied
by an additional quantity of air which is made
sufficient to bring -the dust concentration in the
air below that necessary to form an explosive
mixture, In movement past- electrode 42 and
through the treatment zone, the air is given suf-
ficient turbulent effect to cause it to carry away
the heat incident to the treatment process, in-

" cluding the heat caused by dielectric losses in disc

39. When air is present in the treatment zone,
air-ionization products, including ozone and cer-
tain oxides of nitrogen, are formed and these
are continually removed by this rapid movement
of the air through the zone. The removal of
these air-ionization products effectively assists in
obtaining a high potential gradient within the

‘treatment zone at all.times.

After leaving the treatment zone, the air
passes downwardly and is withdrawn from the
machine by exhaust blower 18, through the cen-
ter of hub 2§, neck 23, dead shaft [4, passage-
ways 5, manifold 16, and ‘L conduit {1. Ex-

- haust blower {8 delivers substantially more air

6o

“through its supporting means to the frame of

‘the machine and thus, the high-frequency, high-
voltage output of auto-transformer 56 is con-
nected directly across the electrodes. This po-
tential is of such a value that suitable discharges,
preferably of disr\ ptive corona-like form, occur
in the treatment' zone, which is between the
lower surface of disc 39 and discharge surface
371 of the rotatable electrode '34. At the same
time rims 5 and 53 on manifold &4 and the

.66
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downwardly turned periphery of rotatable elec- *

trode 34 effectively prevent undesirable concen-
tration of lux which might result in sparking.

75

than does air supply blower 48, with the result
that a partial-vacuum or subatmospheric pres-

‘sure condition is maintained in the lower part of

the housing and air is continually being drawn
upwardly through grain outlet conduit 2. - This
air-washes the grain and effectively removes any-
air-ionization products might might otherwise
be trapped and carried downwardly with- the
grain. At the same time, it has been found that

.dust forming part of or accompanying the ma-

terials being treated is not removed by blower 18,
but remains with the materials.

“This partial-vacuum condition also tends to
draw air into the housing through any leaks that
might be present. Thus, the air-ionization prod-

‘ucts and dust accompanying or forming part of
the material being treated do not escape.
.embodiment, it was found that very satisfactory
:'results could be obtained by delivering 400 cubic

In one
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feet of air per minute from blower 48 and by ex-
hausting 600 cubic feet of air per minute from
blower 18. .

. While the length of discharge gap, which is, in
effect, the thickness of the treatment zone, var-
ies with the materials being treated, the voltage,
frequency, etc., it has been found that a gap of
3 inch to % inch with a disc 39 of % inch thick-
ness; and with a corresponding voltage which
ranges from 20,000 volts to 30,000 volts, gives
. satisfactory results. A gap of 3 inch has been

used with semolina and a gap of 34 inch has been

used with corn; other lengths of gap have been
used with other materials. The length of gap

may be varied by changing the length of hub 25.

A high-frequency of 500 cycles per second has

been used with excellent resulis but lower and

higher frequencies may be used. A freguency of
€0 cycles has been found satisfaciory except that
the quantity of material being treated is less:
frequencies substantmdy higher than 500 cycles
tend to result in higher dielectric losses and thus

excessive heating of disc 3.

When a material such as spring whest is being
treated, and with s flow of 10 bushels per min-
ute, the watt input is on the order of 6400. With
& rise in moisture content, this wattage increases
and with lower moisture content this wattage is
correspondingly less.

Thus it is seen that the above-mentioned ob-

. Jects_are obtalned and thai & highly efficient and
thoroughly practical method and apparatus is
provided for treating materials without injury
thereto.

As many possible embodiments may be made ¢

of the mechanical features of the above invension
and as the art herein described might be varied
in various parts, all withou} departing fr om the
scope-of the invention, it is to be understosd that
21l matter hereinabove set forth, or shown in the
accompanying drawings is to be interpreted as
iltustrative and not in a limiting sense.

T claim:

1. In electrical apparaftus in which .o product
is subjected to an electrical discharge, the com-
bination of, a pair of electrodes, 2 dieleciric plate
hetween sald electrodes and spaced from one of
said electrodes 50 as to form a treatment zZone,
an air manifold having & jet adjacent one of said
electrodes, means to deliver air from sald mani-
fold through said jeb into heat-conducting rela-
tionship with said dielectric plate and through
sald treatment zone.

2. In an electrical apparatus in which a prod-
uct is treated in a treatment zone by subjecting
it to the electrical discharge resulting from ime
pressing a high potential across s pair.of eleg-
trodes, the combination of; a rotatable plate hav-
-ing an’elecirode discharge area, a motor for ro-
tating said plate, means to conduct the. product
to be treated to said plate around said motor; and
means to conduct air through said motor in a
direction opposite to that of the travel of the
product around the motor. ‘

3. In an electrical apparatus in which a prod-
uct is treated in a treatment zone by subjecting
it to the electrical discharge resulting frem im-
pressmg a high potential across a rair of elec-
trodes, the combination of, a rotatable plate hav-
ing an electrode discharge area, a motor for ro-
tating said plate, means to conduct the product
to_be treated to said plate around said motor,
means to conduct air through said motor in a
direction opposite to that of the travel of the

10

5

rroduct around the motor, and an electrode to
cooperate with said electrede discharge area.

4. In an electrical apparatus in which g product
is treated in a treatment zone by subjecting it to
the electrical discharge resulting from impressing
a high potential across a pair of electrodes, the
combination of, a rotatable plate having an elec-
trode discharge area, a motor for rotating said
plate, means to conduct the product to be treated
to sald plate around said motor, means to con-

- duct air through said motor in a direction oppo-
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-1t is contacted by said o o0DeT 2ting
-said cooperating elecirode being formed by 2 thin

site to that of the travel of the product around
said motor, an electrode t¢ cooperate with said
electrode discharge area, and mesns for adding a
gas to the product on said rotatable plate.

5. In treating apparatus, the combination of, a
supporting structure, a dead shaft depending
irom said supporting structure 'znd having an
opening therethrough, a frame structure sur-
rounding and rigidly carried by said dead shaft,
a rotatably mounted casing surrounding said
frame structure, a motor having ils stator rigidly

-carried by said frame structure and its robtor

rigidly carried by said casing, & shell enclosing
said casing and forming an annuiar passageway
between its inner wall and the cuter wall of said
casing, an electrede structure having a central
cpening in alignment with the cpening through .
said dead shaft and having an annular discharge
surface, and means rigidiy attaching sald elec-
trode structure to the lower end of said casing.,

6. In electrical treating apparatus, the com-
bination of, g plate of diclectric material, an elec~
trode structure having sn snnular disch&rge sur-
face spaced from one side of said plate to form an
annular treatment zone therehelween, o cooper-
ating electrode positionsd upon the other side of
said plate in intimatz contact therewith, said
plate being roughened along iis surface where
electrode and

layer of lead covered by a thin layer of alumhinum,

7. In electrical tr»mug spparatus, the com-
bination of, & plate of dieleciric material, a first
elecirode structure pou{iicmam upon one side of
said plate, and a second electrode strueture posi-
tloned upon the other side of s2id plate and
spaced therefrom to form o maberial directing
and confining passageway comprising an snnular
{reatment zone one wall of which is formed by
the surface of said second elecirode structure and
the other wall of which is formed by the surface
of said plate.

8. In electrical treating sppar ams of the type
wherein a dry material belng freated is subjected
to electrical discharges, -the combination of, a
settling chamber to receive the treated material,
a material discharge connected to the bottom of
said settling chambet through an opening which
may be substantially sealed by the treated ma-
terial, a gas discharge connected to the top of
said settling chamber to remove gas from said
settling chamber substantially free of particles of
the treated material and $o draw gas in through
said material discharge, whereby the material is
treated and the fine particles are permitted to
settle and the gas accompanying the material
during treatment is removed and discharged
through the gas discharge.

9. In electrical treating apparatus, the com-
bination of: treating apparatus including means
defining an annular treatment zone, an annular
rotatable member to. move the material through
the treatment zone, and a motor concentrically
mounted with respect to said treatment zone
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" and connected to rotate sald rotatable member;.

a settling chamber to re:eive the treated madterial
from the treatment zone and providing means to
effectively stop the movement of the treated ma-
terial and the accompanying gas with the result
that the material collects at the bottom of the
settling chamber; a first passageway connected to
the bottom of said settling chamber to permit
the removal of treated material; and a second
passageway opening through said motor to the
center of the top of said settling chamber: to
permit the removal of gas discharged from -the
treatment zone. :

10. In electrical treating apparatixs, the com- .

bination of: treating apparatus including means
defining an annular treatment zone, an annular
rotatable member to move the material through
the treatment zone, and a motor concentrically
mounted with respect to said treatment Zone and
corinected to rotate said rotatable member; a
settling chamber to receive the treated material
from the treatment zone and providing means to
effectively stop the movement of the treated ma-
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end of said passageway extending along said
dead shaft. . ) .

13. In electrical treating apparatus, the com-
bination of, a plate of dielectric material, an
electrode structure having an annular discharge
surface spaced from one side of said plate to .
form an annular treatment zone:- therebetween,
a cooperating electrode positioned upon the other
side of said plate in intimate contact therewith
comprising a thin metallic sheet, a rigid con-
ductor positioned adjacent said cooperating elec-
trode, and & spring-pressed contactor carried by
said conductor and resiliently held against sald
cooperating electrode to provide an electrical
connection therewith. .

14. Tn electrical treating apparatus, the com-
bination of, a plate of dielectric material, an elec-
trode structure having an annular discharge sur-

_ face spaced from one side of said plate to form
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terial and the accompanying gas with the result .

that the material collects at the bottom of the
settling chamber; a first passageway connected to
the bottom of said settling chamber to permit
the removal of treated material; a second pas-
sageway opening through said motor to the center
of the top of said settling chamber to permit the
removal of gas discharged from the treatment

- zone; and means to withdraw gas from said
settling chamber through said second passageway
in sufficient quantity to cause gas to flow into
said first - passageway and thereby wash the
treated material as it is being discharged.

11.-In electrical treating apparatus of the type
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wherein a dry material being treated is subjected

'to electrical discharges, the combination of: a
settling chamber to receive the treated material
and having a bottom wall the shape of an in-
verted cone.with a material discharge opening
at its lowest point; a louver means mounted at
the bottom of said settling chamber and sur-
rounding said material discharge opening com-
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prising, a plurality of annular louvers mounted

one ahove the other in: spaced:relationship .to
provide annular  passageways therebetween
. through which the treated material may move
radially into the center of said louver means and
to said material discharge opening.’

12. In treating apparatus, the combination of:

a supporting structure; a dead shaft depending
from said supporting structure and having an
opening therethrough; a frame structure sur-
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" ‘rounding and rigidly carried by said dead shaft; -

a shell construction enclosing said frame struc-
_ture and the adjacent portion of said dead shaft
and defining an annular passageway extending
along said dead shaff; a duct means rigidly car-
ried at the upper end of said dead shaft com-
prising an upper central chamber, an uppar ring-
like chamber substantially surrounding said
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upper central chamber, a lower central chamber

open to the opening phrough said dead shaft, and ©

walls define two sets of interfitting passageways
one set of which connects said lower central
chamber to said upper ring-like chamber and the
other set .of which connects said upper central
chamber with said annular passageway extend-
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ing along said dead shaft; and an electrode strue- -

ture having & central opening in alignment with
the opening through said dead shaft and having
“an annular discharge surface open _fo the lower
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an annular treatment zone therebetween, a co-
operating electrode positioned upon the other side
of said plate in intimate contact therewith com-
prising & thin metallic sheet, and an elongated
jet means positioned adjacent said cooperating
electrode to direct a cooling fluid thereon.
15. In electrical treating apparatus, the com-
bination of: a plate of dielectric material; an

_electrode structure having an annular discharge

surface spaced from one side of said plate to .
form an annular treatment zone therebetween; &
cooperating electrode positioned upon the other
side of said plate in intimate contact therewith

.comprising a thin metallic sheet; an elongated

metallic jet means positioned adjacent said co-
operating electrode to direct a stream of gas
thereon, said metallic jet means forming a rigid
electrical conductor; and a plurality of spring
pressed contactors carried by said metallic jet
means and resiliently held against said cooper-
ating electrode to provide an electrical connec-
tion therewith. » '
16. In electrical treating apparatus of the type
wherein a product is treated by subjecting it to .
discharges resulting from producing a high po-
tential gradient within the treatment zone, the
coinbination of: a dielectric plate having a cen-
tral opening therein; a rotatable structure
mounted concentrically with respect to said cen-
tral opening and including a concentrically
mounted annular electrode positioned beneath
sald plate and spaced therefrom to define an
annular treatment zone between the upper sur-
face of said electrode and the adjacent lower sur-
face of said plate; and means to deliver material
to be treated to the central portion of said rotat-
able structure through said central opening and
to deliver an excess quantity of gas to the treat-
ment zone with the material to be treated.
_ 117. In electrical treating apparatus of the type
wherein s product is treated by subjecting it to
discharges resulting from producing a high po-
tential gradient within the treatment zone, the
combination of: a dielectric plate having a cen-
tral opening - therein; a rotatable structure
mounted concentrically with respect to said cen-
tral opening and including a concentrically

-mounted annular électrode positioned beneath

said plate and spaced theréfrom to define an
annular treatment zone between the upper sur-
tace of said electrode and the adjacent lower
surface of said plate, said rotatable structure
having a central dished portion; and means to
deliver material to be_treated to said central
dished portion of said rotatable structure through

said central opening and to-deliver an exce ’
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quantity of gas to the treatment zone with the
material to be treated.

18. In the art of treating dry bulk materials
where the materials are subjected to discharges
resulting from producing a high potential gra-
dient, the steps of, producing a high potential
gradient within a treatment zone to thereby
cause corona-like discharges, passing the mate-
rial through the treatment zone and into a
settling chamber to permit the material to settle
and assume its normal condition, withdrawing
the treated material from the bottom of the
settling chamber, and withdrawing gas from the
top of the settling chamber in sufficient quantity
to cause a counterflow of gas through the treated
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material being withdrawn but without disturbing
the settling process.

19. In the art of treating dry bulk materials
where the materials are subjected to discharges
resulting from producing a high potential gra-
dient, the steps of, producing a high potential

“gradient within a ireatment zone to thereby

cause corona-like discharges, passing the mate-
rial being treated together with an excess of gas
through the treatment zone and into a setfling
chamber, removing excess gas from the top of
the settling chamber substantially free of the
material being treated, and removing the treated
material from the bottom of the settling chamber.
) FRANKLIN S. SMITH.




