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My invention relates broadly to fans and more
particularly to arrangements of electrodes in fans
of the electric discharge type. :

One of the objects of my invention is to pro-
vide a cascade arrangement of electrodes for fans
of the electric discharge type by which mass
movement of fluld such as air may be produced
with a high degree of efficiency.

. Another object of my invention is to provide
constructions of electrodes for fans of the elec-
tric discharge type having means for producing

maximum movement of fluid such as air under

/' control of impressed electric potentials in which
the number of stages of discharge electrodes may
be readily cascaded. :

Btill another object of my invention is to pro-

vide an arrangement of cascade electrodes for ’

electric discharge apparatus in which the elec-
trodes are stream-lined for reducing resistance to
the flow of air or other fluid around the elec-
trodes under control of an impressed electric

A further object of my invention is to provide

- & construction of discharge electrode for fans in

which a multiplicity of short sections of metallic
wire are embedded in a semi-conductive plastic
material, stream-line to offer minimum resistance
to the flow of air around the electrode.

A still further object of my invention is to

provide a circuit arrangement for operating &
cascaded fan system in which alternately ar- ~

ranged banks of electrodes are connected to op-
posite sides of a source of alternating current for
integrating pressure effects established by succes-
sive discharges of the alternate banks.

Still another object of my invention is to pro-
vide & system of electrically controlling the di-
rection of discharge in a cascaded fan structure
for increasing air deliveries and improving gen-
eral fan efficiency.

Other and further objects of my invention will
be understood from the specification hereinafter

following by reference to the accompanying :

drawings in which: . .

Mgure 1 is a perspective view of one arrange-
ment of discharge electrode embodying my in-
vention: Fig. 2 is a transverse sectional view
taken through one of the discharge electrodes
shown in Fig. 1: Pig. 3 illustrates one circuit ar-
rangement for cascaded banks of emitters em-

bodying my invention; Fig. 4 shows a modiflied.
circuit for & fan constructed in accordance with

my invention; Fig. 5 shows a further modified
form of circuit operating under: the principles of
my invention; Pig. 6 shows & method of increas-
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ing the delivery of air and improving the ef-
ficiency of fans constructed in accordance with
‘my invention; Fig. 7 shows the manner in which
the electrodes in the fan system of my invention
may be staggered for increasing the fan delivery;
and Pig. 8 is a schematic circuit arrangement of
the fan system shown in Fig. 7.
My invention is directed to an arrangement of
electrodes for electric discharge apparatus and
circuit arrangement for cascaded banks of elec-
trodes in which an électrically discharging ele-
ment or member is molded from semi-conductive
plastic material and stream-lined to & tapered
- ‘edge portion in which there is embedded &
15 multiplicity of sections of fine wire. . Depending
on the polarity of these electrodes, the electrodes
will emit either electrons or will eject ions, and
when the electrodes are negative and emit elec-
trons, these electrons may (and probably do) im-
mediately attach themselves to neutral molecules
to form negative lons. Accordingly these elec-
trodes are both electron and ion emitting. The
sections of fine wire are spaced uniformly one
from another with their ends directed toward &
target electrode. Both the target electrode and
the semi-conductive plastic emitting electrode
are stream-lined in contour for offering mini-
mum obstruction to the flow of fluid around the
electrodes under control of the electric discharge
between the exposed ends of the sections of fine
‘wire and the target electrode. The.emitting
electrode and the associated target electrode may -
be readily cascaded for inducing a greater flow of
fluid. ) .
The emitting electrodes of each bank may be
connected together and the banks alternately
disposed with alternate ban! connected to one
side of an alternating current source through
condensers. Due to the condenser blocks each
40 bank is individually caused to approach an aver-
age potential such that it draws as much cur-
rent at positive potential as it draws at negative -
potential, or expressed otherwise, the total sum,
through each complete cycle, of negative charge
received from & next preceding bank plus posi-
tive charge delivered must equal the total posi- -
tive charge received from the next preceding
bank plus the negative charge delivered. Due to
the natural bias of this type of discharge the -
50 successive banks will shift by a D. C. potential so
- that successively increasing positive potential will
be assumed by the banks in succession from the
last target bank.
It all banks are left condenser blocked the op-
85 ‘eration is still such that equal negative and posi-
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' . is required.

2

tive emission occurs on successive half cycles, but
the further advantage is attained that any bank
may be grounded at will without drawing any
current after the initial charging current. If
the capacity to ground of the fan assembly is
small enough the charging current at grounding
-can be made so small as to not be dangerous.
The velocity of drive may be increased by the
use of guard members which serve to eliminate
losses due to interelectrode action in successive
banks. I may arrange the electrodes of each
-bank In staggered arrangement to form dual
ranks, and have the.electrodes of one bank co-
acting as emitters, with electrodes of -an ad-
Jjacent bank operating as targets.  The electrodes
of each bank are connected to the same side of
the source of potential, the rank with leading
target edges being directly connected to one side
of the source of potential and the rank with re-
tracted target edges being connected through 8
condenser to the same side of the source of po-
tential. That is to say, each bank of electrodes
is composed of two ranks arranged in staggered

relation, the ranks alternately being effective as-

emitters. The fleld applied to the emitting edges
of the electrodes is almost entirely-determined
by the potential of the buses of the next adja-
cent rank serving as targets for the emission be-
cause the other rank of that target bank is in a
more remote position. The potential of those
emitter ranks which are more exposed toward
their target banks is determined by that con-
- denser potential required to make the emission
on positive swing equal to the emission on nega-
tive swing. The emission of the more retracted
emitting edges of each bank will always occur
only on the negative swing. The principal ad-
vantages of this form of my invention are that
the current is substantially the same on each half
cycle; secondly, that all banks fire simultaneous-
Iy; thirdly, that the charge coming up to each
bank from the previous bank assists in inciting
- the emission for on-set of each successive half

2,279,586

. which are molded from sémi—éonductlve material

in substantially stream-lined contour. The
emitting electrodes taper from a rounded rear
edge portion 2 to a relatively sharp edge portion
3. The rear edge portion 2 is constituted by a

" longitudinally extending curved plate member
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cycle; fourthly, the wind pressures produced by

advanced banks assist in producing more regular
discharges at the remote banks and as a result
- the drive produced is more regular and more sus-
ceptible to increase by decreasing interbank dis-
- tances. This staggered arrangement is also ad-
vantageous in connection with electric eircuits
which give phase rotation of applied voltage and
which, therefore, make the emission extend over
". & larger percentage of each half cycle.

The electrode arrangements illustrated herein

are adapted particularly to use in creating move-

60
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ments of fluld media such as air and the embodi-

ments to be described may, therefore, be termed
. “Tans” or “blowers” as hereinbefore indicated.
The- electric discharge system disclosed, however,
‘may be employed in a variety of ways for the
accomplishment of other varled effécts, for ex-

60

ample, in the electric precipitation of particles

from suspension in fluids to electrify the par-
. ticles, in making chemical substitutions to pro-
_vide a catalytic effect, in the fleld of electro-

85

mechanics to produce reactive forces, and for

various other purposes where a controlled elec-
tric. discharge, accompanied by relative move-

-glectrodes § in cascade:

which is embedded adjacent the rear edge por-
tion of the semi-conductive material of the elec-
trode | during the molding process so that the
junction between the sides of the molded struc-
ture of the electrode and the rear edge portion 2
is stream-lined as at 4. The discharge elements
consist of a plurality of short sections of metsal
wire 5, molded at spaced intervals in the tapered
edge 3 of the emitting electrode I. The sections
of fine wire § constitute discharge points directly
toward the rounded edge 2’ of the coacting
stream-lined target electrode 1’. A difference of
potential is established between connection T to
the rear edges 2’ of target electrodes {1’ and the
connection 8 which leads to the rear edges 2 of
The electric discharge
between the points constituted by the sections
of fine wire § and the rear edges 2’ of target
electrodes (' establishes a movement of fluid.
from the discharge points toward the target.

Where the assembly .of electrodes is arranged in -

the atmosphere, the wind direction is established

in' the direction which I have indicated by ar-

TOWS.

In Fig. 3. I have shown the manner in which
the discharge electrodes may be arranged in a
cascade system. The banks of emitting elec-
trodes are connected as shown with the source
of aliernating current connected to primary
winding 10 of transformer i1, having secondary
winding 12 connected to the banks of emitting
electrodes as illustrated. The electrodes are sim-
ilar to the electrodes set forth in Figs. 1 and 2 in
that each electrode includes a target 2 and emit-
ting points 5. Each bank of emitting electrodes
is staggered with respect to the adjacent bank.
I have shown the separate banks at 14, {5, 8, {71,
18, 19 and 20. 'The banks of electrodes which

~ 3erve as emitters are condenser blocked with re-

spect to the alternating current supplied from
secondary winding 2 of the transformer i1,
The alternate banks are connected through their
condensers to opposite ends of the secondary
winding 12. That is to say, the bank of emitting
electrodes 15 is connected through condenser 21
and conductor 22 with the end 23 of secondary
winding 12 while the alternate bank 1§ is con-
nected through condenser 24 and conductor 25
with the opposite end 26 of secondary winding 2.
Similarly, the adjacent bank 17 is connected
through condenser 271 and conductor 22 with the
end 23 of secondary winding 12. The next ad-

Jacent bank of emitting electrodes 18 is con-
v nected through condenser 28 and conductor 25

with the end 26 of secondary winding (2. The
next adjacent bank of emitting electrodes 18 is
connected through condenser 29 and conductor
22 to the end 23 of secondary winding 12. The
adjacent alternate bank of emitting electrodes 28
is connected through condenser 30 and conductoi

- 28 to the end 28 of secondary winding 12.

ment of the medium and the electrode structure, -

It will. be understood, therefore,
. that the disclosure of my invention in connection
with fans of the. electric discharge type, is by
way of example only. .

" Referring to the drawings in detail, reference .

70

By reason. of the condenser blocks 21{, 271, 29,

_and 24, 28 anad 30, each bank is individually caused

to approach an average potential such that it
draws as much current at positive potential as it
draws at negative potential, or expressed other-
wise, the total sum, through each compliete cycle,
of negative charge received from a next preced-

* character | designates the emittmg electrodes "zs Ing banking plus positive charge delivered must




- electrodes represented. by
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_ and G mounted in rows 38 and 39 behind the rows

equal the total positive charge received from the
niext preceding bank plus the negative charge de-
livered. Due to the natural bias of this type of
discharge, resulting in a potential difference be-
tween each two successive banks, successively in-
creasing positive potential will be assumed by the
banks in succession from the last target bank.
If all banks are left condenser blocked as shown
in Fig. 5, the operation is still such that equal
negative and positive emission occurs on succes-
sive half cycles, but the further advantage is at-
tained that any bank may be grounded at will
without drawing any current after the initial
charging current, If the capacity to greund of
the fan assembly is small enough, the charging
current at grounding can be made so small as to
not be dangerous. e : B
Fig. 4 illustrates schematically the circuit ar-
rangement diagrammatically -shown in Fig. 3,
wherein the emitting electrodes are condenser
blocked but-in which the final bank of target
bank I4 are directly
connected through lead 25 with the end 26 of
secondary winding 12 of transformer ii. Inthis
arrangement the center tap 81 of secondary wind-
ing §2 is connected-to ground as indicated at 32.
As previously noted, all banks may be con-
denser blocked as indicated in Fig. 5 where the
group of electrodes 14 constituting targets may be

connected through condenser 33 to the end 26 of.

secondary winding 12 of transformer II. Tap
31 is connected to ground 32 as in the arrange-
ment illustrated in Fig. 4. As heretofore noted,
the operation under these conditions is still such
that equal negative and positive emission occurs
on successive half cycles.
electrodes may be grounded without drawing any
current after the initial charging current.

In Fig. 6 I have shown a modified form of my
invention by which two or more banks of fans,
emitting electrodes or blowers may be cascaded
_ and used to drive air or other fluids by the di-
" rect action of electric discharge from fine points

or wires with or without ballast resistances. In
this arrangement the emitting electrodes are ar-
ranged in the form of longitudinally extending
emitting wires indicated at E1 and E; disposed in

However, any bank of
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" rank in group B’
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of emitters 34 and 35 operate to eliminate block-
ing losses because the lines-of .-force extending .
from the rows of guard members 38 and 39 to-
ward the associated targets 36 and 31 when the
guard members have the same potential as the
associated rows of emitters, serve to render that-
part of the volume electrically inactive so that
jons which produce wind travel only along re-
gions shown by the dotted lines in the figure.
The guard members Gi and Gz are each stream-
lined in contour for offering minimum resistance
to the flow of air or fluid around the guard mem-
bers. In this way a high degree of efficiency
is secured in the generation of air or fluid pres-
sure.

- In Figs. 7 and 8 I have represented the manner
in which the emitters may be staggered for in-
creasing the volume of flow of fluid or air. As
illustrated in Fig. 7, the groups of electrodes are
arranged in banks B’, B'’, B"""—B*, The groups
of electrodes are disposed in two ranks comprising
each bank. The electrodes in the two ranks are
staggered as represented by the overlapping re-
lationship of the emitters. The emitters of one
are represented at 2a electrical-
ly interconnected through ‘conductor #1. The
emitters of the second rank in group B’ are rep-
resented at 2" interconnected through conductor
§2. In group B’’ the first rank of emitters is

. designated at 2 while the staggered interrelated
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. cperation of condenser

spaced groups. The emitting electrodes Ei and -

E; are arranged
34 and 36 stretched in a substantially vertical
plane. The coacting sets of targets for. the
groups of emitters 34 and 38 are represented at 38
and 31 which are stream-lined in form. I have
{llustrated the functioning of the emitters in
which electric discharge passes from emitters E1
in row 34 toward the targets 368; and from the
emitters Ea in row 38 to the targets 31. The: ob-
ject of the arrangement is to -obtain a velocity of
drive on the air being moved which would be the
_sum of the effects of either of the two fans taken
_or used alone. - Ordinarily, if only the emitters
and targets were used as shown, the emitters E1
and Ea both at the same potential and the targets
Ty and Tz both at the same
ters together being at a potential difference with
respect to the targets sufficient to cause passage
of -electricity from the emitters to the targets, the
passage of the ions from B to T: as well as the
- passage of ions from Ez to Tz would both tend to
produce fluid motions towards the left in the fig-
ure, but there would be a considerable passage
of current-from Ea back towards T1. - This latter
would serve to a very considerable extent to block
the wind produced by the other two cufrents.
I have found that
i

in rows designated generally at-

potential, the emit- .

guard mgmbers such as| G
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rank of emitters is designated at 2’’. In group
B’’’ the emitters ini one rank are indicated at 2c
while the emitters in the adjacent rank are
shown at 2’’’. Asimilar arrangement exists with
respect to succeeding groups of emitters desig-
nated generally by group Bx, Emitters 2, are

_influenced by the potential of emitters 2’ which

function in the nature of control electrodes, while
the potential of emitters 2’ is governed by the
43. It will be observed
that emitters 2. of group B’ coact with the target
portions of both emitters 2» and 2’ of group B"’
as an assembly, while emitters 2’ of electrode as-
sembly B’ likewise coact with the target portions
of emitters 2» and 2’ of electrode assembly B’’.
Similarly, the emitting portions of emitter 2p of
group B”’ coact with the target portions of both
emitters 2c.and 2’’’ of group B’”’ conjointly. The

- emitting portions of emitters 2’ of group B'’

coact’ with the target portions - of emitters 2
and 2’’’ of group B""’. Similar arrangements are
followed for other coacting groups of electrodes.

In Fig. 8 I have illustrated the manner of ap-
plying potential to the coacting groups of elec-
trodes. A power transformer similar to the
transformer illustrated in Fig. 8 is provided with
secondary winding 12 provided with terminal
connections 23 and 28. Alternating current is
supplied to the groups of electrode assemblies in
alternate positions as shown. That is to say,
group of electrodes B’, B’"’, and B'— X are
connected to terminal 28 while the alternate
groups of electrodes B, and BV are connected
with terminal 23 of secondary winding (2. In the
groups of electrodes B', B’’’ and BT, the ranks
2., 2c, 2e—2x are directly connected to output
terminal 26 while the assoclated ranks 27, 2", 27
are connected through condenser 43 to output
terminal 28. Groups of electrodes B’’ and
have their ranks of emitters 2» and 24 connected
in parallel and direcily connected to output. ter-
minal 28 of the secondary winding 12 of trans- -

" former 11, while their associated ranks 2" and

.

2 are connected in parallel and through con-
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denser 44 to terminal 23. The fleld applied to
the emitting edges of the electrodes is almost
entirely determined by the potential of the buses
of the next adjacent rank serving as the target
for the emission because the staggered row of dis-
charge members constituting the other rank of
the target bank is in & more remote position.
The potential of those emitter ranks which are
more exposed toward their coacting target banks
is determined by the potential of condensers 43
and 44 which supply the potential required to
make the emission on the positive swing equal to
the emission on the negative swing. The emis-
sion of the more retracted emitting edges of each
bank will always occur only on the negative swing.
The advaniages of the staggered arrangement
of emitiers ere that the current is substantially
the same on each half cycle and all banks fire
similtaneously for integrating pressure effects.
Moreover, the charge imnressed upon each bank
from the previous bank gssists in inciting the

6
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20

emission for on-set of each successive half eycle. |

The fluid or wind movement produced by ad-
vance banks agsists in producing more regular
discharges at the more remote banks and as a
result the pressure produced is more regular and
uniform and more susceptible to increase by de-
creasing interbank distances. The staggered ar-
rangement is also advantageous in connection
.- with electric circuits which give phase rotation
of applied voltdge and which, therefore, mighi:
make the emission extend over s larger percent-
age of each half cycle. )

While I have shown discharge electrodes
formed by wire-like members it will be under-
stood that I may employ discharge electrodes
formed from fibrous members or thread-like tex-

tile elements suitably treated or impregnated to

render the fibrous members or’ thread-like tex-
tile elements semi-conducting.

- The arrangement of electrodes set forth herein

has been found highly desirable in cascade ar-

rangements in fans for developing wind pressures
by electric discharge. However, I realize that
. other modiflcations in structure and arrange-
ments of electrodes may be made and I intend
no limitations upon ‘my invention other than
may be imposed by the scope of the appended

. laims.

What I claim as new and desire to secure by
Letters Patent of the United States is as follows:
- 1. In an electric discharge system, a stream-
lined electric discharge electrodé and a coacting -
stream-lined target electrode, said discharge elec-
" trode comprising a mass of semi-conductive ma-
. terial stream-lined in the direction of said target
electrode, a multiplicity of spaced wire like mem-
bers embedded in said discharge electrode with
the outer ends thereof directed toward said tar-
‘get electrode, and a metallic support for said
discharge electrode extending throughout the
length thereof. :

2. In an electric discharge system, a target
electrode, a discharge member extending sub-
stantially parallel to said target electrode, said
discharge member comprising a mass of semi-
conductive material tapered to an edge portion
directed toward said target electrode, and a mul-

tiplicity of wire like members molded within the .

tapered edge portion of sald mass of semi-con-
ductive material with the outer ends thereof ex-
tending- toward said target electrode and con-
stituting electric emitters with respect to said’
target electrode.
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electrode, a discharge electrode extending sub-
stantially parallel to said target electrode, said
discharge member comprising a mass of semt-
conductive material tapered to an edge portion
directed toward said target electrode, and a mul-
tiplicity of wire like members disposed at uni-
formly spaced intervals within said mass of semi-
conductive material with the outer ends thereot
projecting from the tapered edge portion of said
discharge electrode toward said target elecirode.

4. A fan of the electric discharge type com-
prising 'a multiplicity of groups of discharge
members, each of sald discharge members being
stream-lined and including & charge collecting
portion and & charge emitting portion, said dis-
charge members being arranged in a pair of
ranks constitiiting each group with the members
of one rank off-set from the members of the as-
sociated rank, and means for impressing alter-
nating current between the discharge members
of one of the ranks in one of said groups. and
the discharge members in a corresponding rank
of an adjacent group whereby discharge alter-
nates between the corresponding ranks of adja-
cent groups of electrodes according to the cyclic
change of the alternating current.

5. An electric discharge system comprising
members disposed in rows in staggered spaced
relation one to the other, each of said members
including a charge coliecting portion and a
charge emitting portion, and means for exciting
the rows of members with alternating current in
cyclic recurring order.

6. A discharge electrode comprising a semi-
conductive plastic- body portion, charge emitting
means at one end of said semi-conductive plastic
body portion and charge collecting means insert-
ed in the opposite end of said semi-conductive
plastic body portion, whereby charges impressed
upon said charge collecting means at one end of
said - semi-conductive plastic bedy portion are
conducted through said semi-conductive plastic
body portion to the charge emitting end thereof.

7. A fan comprising a multiplicity of groups of
discharge electrodes, said groups of electrodes
being alternately positioned one with respect to
another, each group of electrodes comprising two
rows of staggered discharge members, a source of
alternating current, a connection between one
end of said source and one of the rows of dis-
charge members of alternate groups of electrodes,

~ connections between the other rows of discharge

b8
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‘3. In an electric discharge system, a target 75

members of said last mentioned groups of elec-
trodes through a condenser with the same side
of said source of alternating current, a connection
Irom the opposite side of the source of alternating
current with one row of each of the intermediate

"groups of electrodes, and a connection through a

condenser from the last mentioned side of said
source of alternating current with the other rows
of the groups of electrodes in said 1ast mentioned

“intermediate groups of electrodes.

8. An electric discharge system comprising a
multiplicity of groups of electric discharge elec-:
trodés, each of said groups of discharge electrodes
comprising a pair of rows of discharge members
with the discharge members of one row spaced
from and disposed in staggered relation to the:
discharge members in the associated row of the
same group of electrodes, whereby discharge por-
tions of one row of electrodes project beyond the:
blane of the discharge portions of the associated.
row of discharge electrodes of each group, a charge
collecting portion carried by each of said elec-
trodes, the charge emitting portion of one row of
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“electrodes of one group having a potential im-
pressed thereon coacting with the charge col-

]

gered relation with respect to the charge col-

" Jecting portions of the electrodes in an adjacent

lecting portions of coirespondingly displaced elec-

trodes in the adjacent group of electrodes. *
9. An electrical discharge system comprising in
combination with a source of alternating current,
rows of electrodes, each of said elgctrodes having
an emitting portion and a target portion with the
emitting portion of one row of electrodes stag-
gered with relation to the target portions of an
adjacent row of electrodes, means electrically
" connecting all of the target portions of the elec-
~ trodes of one of said rows, a condenser disposed

between said means and one side of the source
of alternating current, separate means inter-

connecting the target portions of the other row

of electrodes; and an independent condenser con-
~ nected between said last mentioned means and
the opposite side of said source of alternating
current. =

10, An electrical discharge system comprising

 in combination with & source of alternating cur-

10
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rent, a multiplicity of rows of discharge elec-

trodes, each of said discharge electrodes having
an emitting portion and a target portion with
the alternate rows of electrodes having their
. emitting portions disposed in staggered relation to
their target portions and coacting therewith, the
alternate rows of electrodes each being connected
through a condenser with opposite sides of the
source of alternating current. ’

11. An electrical discharge system comprising
in combination with a source of alternating cur-
rent, a multiplicity of rows of discharge elec-
trodes, each of sald discharge electrodes having
an emitting portion and a target portion with
the alternate rows of electrodes having their
emitting portions disposed in staggered relation
to their target portions and coacting therewith,

- the alternate rows of electrodes each being con-
nected through impedance devices with opposite
sides of the source of alternating current. .
12. An electrical discharge system comprising
_ in combination with ‘a source of alternating cur-
rent, a transformer having a primary winding
and a secondary winding, a multiplicity of rows

of discharge electrodes,.each of sald electrodes

having an emitting portion and &.charge collect-
ing portion, connections between the charge col-
‘lecting portions of alternate rows of said dis-
. charge electrodes with one side of said secondary
winding, connections between the collecting por-

*. tions of the intermediate rows of electrodes with

the other side of said secondary ‘winding, and
condensers disposed in certain selected ones of
said connections. . T

13. An electrical discharge system comprising
in combination a source of alternating current,
" a multiplicity of rows of discharge electrodes,
- ‘each having an emitting portion and a charge
collecting portion with the emitting portions of

28
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the electrodes in one row arranged in staggered

relation with respect to the charge collecting
portions of the electrodes in an adjacent row,
.connections with the respective sides of the source
of .alternating current and the charge collecting
portions of the alternate rows of ,
and condensers disposed In certain of sald con-
‘nections. N - _
- 14, An electrical discharge system comprising
in combination a source of alternating current,
& multiplicity of rows of discharge electrodes,
each having an emitting portion and a charge
collecting portion” with the emitting portions
of the electrodes in one row arranged in stag-

said electrodes, -

70
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row, connections with the respective sides of the
source of alternating current and the charge
collecting portions of the alternate rows of said
electrodes, and impedance devices disposed in
certain of said connections, . : _
15. In an electrical discharge system, a mul-
tiplicity of rows of emifting electrodes, a muiti-

.plicity of rows of coacting target electrodes, and

control electrodes associated with said emitting
electrodes and electrically charged at substan-
tially the potential thereof for directing, the
discharge from said emitting electrodes, toward
said target electrodes all of said electrodes hav-
ing a stream-lined shape and facing in the same
direction so as to offer the minimum obstruction
to the flow of fluid with respect to sald elec-
trodes., . o )

16. An electrical discharge system comprising,
in combination, a source of alternating current,
a multiplicity of electrodes in cascade forma-
tion; each of said electrodes having a semi-con-
ductive body portion with  charge collecting
means at one edge and charge emitting means at
the opposite edge thereof, whereby charges im- .
pressed upon said charge collecting means are
conducted through said semi-conductive body
portion to the charge emitting means; and means
for energizing successive electrodes in said cas-
cade formation from different terminals of said
alternating current source including means. for
maintaining an average potential on each elec-
trode such that the sum of the negative charge
received at the collecting means plus the positive
charge delivered at said emitting medns equals
the sum of the positive charge received plus the
negative  charge delivered, through each com-
plete cycle of the alternating current supplied.

17. An electrical discharge system compris-
ing, in combination, a source of alternating cur-
rent, a multiplicity of electrodes in cascade for-
mation, each electrode including & charge col-
lecting portion and a charge emitting portion,
means for connecting successive electrodes in
said cascade formation to different terminals of
said source of alternating current, and means
operative in combination with the aforesaid
means for maintaining each electrode at an av-
erage potential to equalize the emission in the
positive and negative phases of the alternating
current applied. :
~ 18. An .electrical discharge system as set
forth in claim 17 and including additional elec-
trodes arranged adjacent the aforesaid electrodes
in staggered relation thereto in said cascade for-
mation; said additional electrodes having charge
collecting portions arranged respectively in ad-
vance of the charge collecting portions of the
adjacent aforesaid electrodes 'and constituting

‘primary target means, and charge emitting por-

tions retracted with respect to the charge
emitting portions of the corresponding aforesaid
electrodes; and means for connecting sald addi-
tional electrodes successively to different termi-
nals of said source of alternating current in cor-.
respondence with the aforesaid electrodes re--
spectively adjacent thereto. o
19. An electrical discharge system comprising
s discharge electrode, & combined target and
discharge electrode and a target electrode dis-
in cascade cooperative relation, sald com-
bined target and discharge electrode having s
terminal at the target portion thereof and.a
ballast resistance interposed between said ter-




S

minal and the discharge: portion thereof; and
means for energizing said electrodes by alter-
nating eurrent including s source of alternating
current, separate connections from one termi-
nal of said source to said discharge electrode and
said target electrode, and a connection from the
opposite terminal of said source to said combined
target and discharge electrode at the said ter-
minsl thereof, and means disposed in at least

two of said connections for supplying bias po--

tentials for equalizing the emission from said dis-
charge electrode and from the discharge portion
of said combined target and discharge electrode
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same direction, and a multiplicity of wire-like
members embedded into the body portion of the
discharge electrode with the outer ends there-
of directed toward the target electrode.

21, An electric discharge system comprising
a plurality of groups of discharge electrodes and
8 plurality of groups.of coacting target elec-
trodes, a source of alternating current, connec-
tions from opposite sides of said source of al-
ternating current to alternate groups of said dis-

~ charge electrodes and alternate groups of the

in the positive and negative phases of the ap- -

plied alternating current at each electrode,

20. In an electric discharge system, & dis-
charge electrode, ¢ target electrode extending
substentially parsllel to said discharge electrode,
both of said elecivodes having hody portions of

semi-conductive material stream-lined in the gg -

Jrodes.

target electrodes, a group of control electrodes
associated with each group of discharge elec-
trodes, and means connected to the source of
alternating current for supplying a bias poten-
tial on the control electrodes to control emission -
from the discharge electrodes to the target elec-
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