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My invention relates broadly to rectifiers for 
delivering direct current to a load from an al 
ternating current source and employing electric 
emission apparatus operating at substantially at 
InoSpheric pressures. 
One of the objects of my invention is to pro 

vide a System for rectifying alternating current 
in which electric emission apparatus is employed 
at substantially atmospheric pressure for ob 
taining uni-directional current from alternating 
current under control of suitable bias potentials 
obtained from electric emission apparatus and 
wherein the controlling capacity for the emission 
apparatus is built directly into the electrodes of 
the emission apparatus. 
Another object of my invention is to provide 

a construction of rectifier for alternating cur 
rents employing capacitive types of emitting elec 
trodes associated with control grid and target 
electrodes and in which the control grid elec 
trodes are supplied with predetermined bias po 
tential obtained from emission apparatus em 
ploying resistive emitting electrodes. 

Still another object of my invention is to pro 
vide a circuit arrangement for a full Wave rec 
tifier of the electric emission type including emit 
ting electrodes, associated control grid and tar 
get electrodes and auxiliary rectifiers including 
emitting electrodes and associated target elec 
trodes and in which the emitting electrodes of the 
main rectifier are capacitively connected to the 
potential source by capacitive means built direct 
ly into the electrodes. 
A further object of my invention is to provide 

a circuit arrangement for a full Wave rectifier 
using capacitive emitting electrodes in a SSocia 
tion with target electrodes. 
A still further object of my invention is to 

provide a construction of emitting electrode in 
which a multiplicity of emitting members are 
mounted in spaced relation in a mass of semi 
conductive or insulation material and potential 
applied thereto through high potential means 
capacitively related to the central portions of 
the emitting members for discharge from oppo 
site ends of the emitting members. 
Another object of my invention is to provide 

a construction of high potential discharge elec 
trode in which localized capacitive connection 
from a high potential source is established With 
a plurality of emitting members adapted to dis 
charge from opposite ends to an associated tar 
get. 

Still another object of my invention is to pro 
vide a construction of electric emitter formed by 
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discharge elements adapted to electrically dis 
charge from opposite ends thereof and in which 
connection is established from a high potential 
bus with the central portions of the discharge 
members through a lumped capacity. 
A further object of my invention is to provide 

a construction of electric emitter formed by a 
multiplicity of uniformly spaced discharge mem 
bers arranged in capacitive relation to a high 
potential bus which extends in a direction sub 
stantially normal to the direction of the dis 
charge members for distributing energy to the 
discharge members for discharge from opposite 
ends thereof. . 
Other and further objects of my invention re 

side in the construction of capacitive emitter and 
circuit arrangement: therefor in a rectification 
circuit as set forth more fully in the specifica 
tion hereinafter following by reference to the 
accompanying drawings, in which: 

Figure 1 is a transverse sectional view taken 
through a rectifier embodying my invention and 
showing the arrangement of capacitive double 
ended emitters, control grid and target electrodes; 
Fig. 2 is a vertical sectional view taken Substan 
tially on line 2-2 of Fig. 1 with certain of the 
elements partially shown in side elevation; Fig. 3 
is a fragmentary sectional view taken substan 
tially on line 3-3 of Fig. 1 with certain of the 
parts shown partially in elevation; Fig. 4 is a 
transverse sectional view through one of the 
capacitive double ended emitters of the main rec 
tifier taken on line 4-4 of Fig. 2; Fig. 5 is a 
fragmentary vertical sectional view through the 
capacitive emitter of the main rectifier on line 
5-5 of Fig. 4; Fig. 6 is a transverse sectional view 
through the auxiliary rectifier for developing the 
biasing components for the control grids of the 
main rectifier; Fig. 7 is a vertical sectional view 
taken substantially on line 7-7 of Fig. 6 with 
certain of the elements illustrated in elevation; 
Fig. 8 is a fragmentary vertical sectional view 
taken on line 8-8 through the auxiliary recti 
fier; Fig. 9 is a transverse sectional view through 
One of the double ended discharge electrodes of 
the auxiliary rectifier taken substantially online 
9-9 of Fig. 7; Fig. 10 is a fragmentary vertical 
sectional view of the double ended emitter of the 
auxiliary rectifier taken substantially on line 
0-0 of Fig. 9 and Fig. 11 is a diagrammatic 

circuit arrangement of the rectification system 
of my invention employing capacitive electrodes. 
My invention is directed to a rectification sys 

tem particularly adapted for rectifying high 
Voltage alternating currents and deriving direct 
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current without the necessity of any rotating 
machinery or vacuum tubeS. I provide a rela 
tively inexpensive construction of emission ap 
paratus which includes a main rectifier having 
double ended emitters and associated control and 
target electrodes and an auxiliary rectifier con 
stituted by double ended emitting electrodes and 
associated target electrodes and wherein Con 
nection is established between a high potential 
Source and the double ended emitters by resis 
tive means built directly into the structure of the 
electrodes. In the main rectifier the double 
ended emitters are formed by a multiplicity of 
double ended emitter members which extend in 
directions normal to a high potential bus which 
extends through a mass of semi-conductive or 
insulation material in which the double ended 
emitters are supported. The double ended emit 
ters are capacitively related to the high potential 
bus by reason of the arrangement of an insulated 
sheath which is interposed between the high 
potential bus and the double ended emitters al 
lowing controlled transfer of potential from the 
blus to the double ended emitters for discharge 
from opposite ends thereof to associated target 
electrodes. In the arrangement illustrated here 
in, the main rectifier employs electrodes in which 
a tubular sheath of insulation material surrounds 
the high potential bus and against which the 
double ended Wire-like emitters establish Sub 
Stantially tangent contact. In the electrode 
structure for the auxiliary rectifier, a strip of in 
sulation material is interposed between the high 
potential bus and the central portion of the 
double ended emitters. The capacity between the 
high potential bus and the double ended emitters 
in the main rectifiers 25 and 26 is substantially 
lumped and has been illustrated in the circuit 
diagram as a Series capacity. The capacity, 
while electrically in series with the emitters, is 
physically incorporated within the electrode 
structure of the double ended emitters and has 
an action for controlling the discharge which is 
much more effective than if a capacity were ex 
ternally used in series with the bus as shown in 
Fig. 11. In the auxiliary components 28, 29, 
30, 3, the insulating strip of material in the 
emitter 9 serves to allow current to pass from 
the bus to the double ended emitters only through 
the resistive material. 

In the circuit. arrangement employing the 
capacity electrodes, the biasing components for 
the control grids of the main rectifier are ob 
tained from auxiliary rectifier units. The auxil 
iary rectifier units have the emitters of one unit 
connected With one set of the control grid elec 
trodes of one main rectifier while the target 
electrode of another unit of the auxiliary recti 
fiers is connected with the other set of control 
grid electrodes of that main rectifier, whereby 
one set of control grid electrodes receives a 
positive bias while the other set of control grid 
electrodes in each instance-receives a negative 
bias. Similarly the opposite portion of the main 
rectifier has one set of control electrodes therein 
connected to the emitters of a unit of the auxil 
iary rectifiers for receiving therefrom a positive 
bias, while the other set of control grid elec 
trodes in the said main rectifier unit is connected 
to the target of another of the auxiliary rectifier 
units and receives therefrom a negative bias. 

Both the main rectifier electrode assemblies 
and the auxiliary rectifier electrode assemblies 
Operate at substantially atmospheric pressures. 
Referring to the drawings in detail, reference 

O 

2,257,728 
characters and 2 indicate the targets of the 
main rectifier having associated therewith, roWs 
of control members or grid elements 3 and 4 and 
the emitting electrode assemblies ShoWn gen 
erally at 5. The targets and 2, control mem 
bers or grid elements 3 and 4, and the emitting 
electrode assemblies 5 are mounted in the spacial 
relationship shown by means of insulated sup 
ports 6 and 7. The spacial relationship of the 
component parts is such that with the potentials 
employed there is no possibility of Sparking, arc 
over, streamers, Surging or incipient arc dis 
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charge between the components. The emitting 
electrode assemblies 5 are constituted by a main 
high potential bus 8 which is surrounded by in 
sulating material 9. Such as a tubular sheath of 
glass or other material. A multiplicity of parallel 
extending emitting members or wires 0 are ar 
ranged in uniformly spaced positions substan 
tially tangential to the surface of tubular sheath 
9 and extending in directions normal to the axis 
of the bus 8. The emitting members or wires to 
are embedded in a mass of Semi-conducting or 
insulation material which may be molded 
under pressure around the insulated sheath 9 
and around the emitting members or wires 0. 
The mass of semi-conducting or insulation mate 
rial may be stream-lined from the central 
portion toward opposite edge portions from which 
the emitting members or wires 0 extend. The 
emitting members or wires. O are double ended 
so that discharge occurs at each end thereof 
in the direction of targets f and 2. Transfer 
of energy from high potential bus 8 is effected 
through the capacity existing by reason of the 
insulated sheath 9 which surrounds high poten 
tial bus. 8. The emitting members or wires fo 
which tangentially contact with the surface of 
insulated sheath 9 as indicated at 2 in Figs. 1, 4 
and 5, receive their energy from main bus 8 by 
a capacity transfer of energy from high potential 
buiS 8. 
The auxiliary rectifier or rectifier structure 

by which the required biasing components are 
obtained for predetermining the potential of 
the control members or grids 3 and 4 of the 
main rectifier has been shown in Figs. 6-10. The 
auxiliary rectifier comprises plate-like members 
constituting targets shown at 4 and 5 with 
intermediate conductive partitions illustrated at 
6. The emitting electrode assemblies are shown 

generally at 7 comprising central bus f a having 
a Strip of insulation material 9 substantially co 
extensive therewith and embedded in a mass of 
Semi-conductive material 20 in which there is 
Supported a multiplicity of substantially parallel 
extending emitting members or wires 2. The 
emitting members or wires 2 are uniformly 
Spaced along the length of the electrode as 
Sembly 7 and extend in directions substantially 
normal to the axis of the bus 8. The insulated 
Strip f9 has the surface thereof in contact with 
bus 8 at one side and in contact with emit 
ting members or wires 29 at the opposite side. 
The insulated strip 9 serves as a dielectric in 
termediate the bus 8 and the emitting mem 
bers or wires 2. The transfer of current from 
buS 8 to emitting members or wires 2 is re 
sistive and is regulated by the resistance of the 
material 20 between the bus and the emitting 
members. The mass of semi-conducting mate 
rial 28 is stream-lined or tapered from the cen 
tral position 22 to the opposite edges from which 
the emitting members or wires 2 extend. The 
Spacial relation of the emitting electrode as 
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semblies T with respect to the targets 4 and 5 
and conductive partition members 6 is main 
tained by means of end supports 23 and 24 
formed of insulation material. The emitting 
members or wires 2 are double ended and dis 
charge toward targets 4 and 5 and conductive 
partition 6. 
In Fig. 11. I have shown a schematic wiring 

diagram for the rectifier System of my invention 
employing the capacitive emitting electrodes in 
the main rectifier and the resistive emitting elec 
trodes in the auxiliary rectifier. There are two 
sets of electrode assemblies constituting the main 
rectifier represented generally at 25 and 26. The 
main rectifier 25 contains the targets and 2, 
the control members or grids 3 and 4 and the 
emitting electrode assembly 5, constructed and 
arranged as set forth in Figs. 1-5. The emit 
ting electrode assembly includes the emitting 
members or wires 0 associated in capacitive 
relation to the bus 8. In order to electrically 
represent the capacity in the circuit, I have in 
dicated this capacity at 27. The main rectifier 
26 contains a similar arrangement of electrodes 
to which I have applied the related reference 
characters '-2' and 3'-4" designating the tar 
gets and control members or grids, respectively, 
and the emitting electrode assembly 5 including 
discharge members or wires fe' capacitively as 
sociated with bus 8 through a capacity Which is 
the electrical equivalent of the capacity shown 
at 27’. While the capacities have been shown 
diagranimatically at 27 and 27', it will be un 
derstood that these capacities represent the in 
herent capacity within the emitting electrode 
assemblies between the emitting members or 
Wires 0-0 and the high potential buses 8-8'. 
The auxiliary rectifiers or rectifiers for secur 

ing the biasing components for the control mem 
bers or grids 3 and A and 3' and 4 of the 
main rectifiers 25 and 26 are shown generally 
at 28, 29, 30 and 3. Each of the sets of aux 
iliary rectifiers includes emitting electrode and 
target assemblies of the type illustrated in Figs. 
6-10. The emitting electrodes are shown at 7, 
T'', 7' and fl' having sets of emitting 
members or wires 2 f', 2', 2 f'' and 2''' cor 
responding to the discharge members or wires 
illustrated in the structure of Figs. 6-10 asso 
ciated with target electrodes 4'', 4'', 4' and 
f4'-and with opposite target electrodes 5'., 
5'', f 5’’’ and 5'', not shown. The bias sup 

plied by the auxiliary discharge banks 28, 29, 
30, 3 f is maintained approximately smooth by 
the condensers 37, 38, 39, 40, respectively. 
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5 Alternating current to be rectified is supplied 
through primary winding 4f of transformer 42 
to high potential secondary winding 43. Termi 
nal 44 of high potential secondary winding 43 
connects to the high potential bus 8 of the main 
rectifier of emitting electrode assembly 5 for 
supplying energy to the emitter members fo 
through inherent capacity 27. Terminal 44 also 
connects to emitting electrode assembly T''' of 
auxiliary rectifier 30 and to the target 4'' of 
auxiliary rectifier 3. The opposite terminal 45 
of secondary winding 43 connects to bus 8 of 
emitting electrode assembly 5' of main rectifier 
2S for supplying energy to emitter members O' 
through ilbherent capacity 27. Terminal 45 also 
connects with the target 4' of auxiliary rec 
tifier assembly 28 and to the emitting electrode 
assembly 7' of auxiliary rectifier assembly 29 
as shown. 
A separate auxiliary rectifier assembly is pro 

C) 
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3 
vided for establishing a biasing potential for 
each of the control members or grids 3, 4 and 
3', 4'. The auxiliary rectifiers are so connected 
with the control members or grids that control 
members or grids, 4 and 3' receive a negative 
bias with respect to the associated emitting mem 
bers or wires 0 and O' from auxiliary rectifiers 
29 and 30, while control members or grids, 3 
and 4 receive a positive bias with respect to 
the associated emitting members or wires: 9 
and O' respectively from auxiliary rectifiers. 28 
and 3. - 

The rectifier of my invention operates as a 
full wave rectifier with each of the main recti 
fier units 25, 26, functioning alternately to 
produce a positive discharge and a negative dis 

On the half of the alternating current 
cycle when terminal 44 is positive, there is a 
positive emission from the emitters 0 on the 
discharge electrode 5, directed to the target 2 
by reason of the attractive negative bias effee 
tive on the control or grid element A at the 
same instant. Simultaneously, a negative emist 
sion is produced from discharge electrode 5’ 
directed to target 2' by virtue of the attractive 
positive bias effective on the control or grid 
element 4 at the same instant. Current flows, 
therefore, from terminal 44 through rectifier unit 
25 from electrode 5 to target 2, through the 
conductor 47 to the load, and returns by cons 
ductor 46, rectifier unit 26 from target 2' to 
electrode 5' and back to terminal 45. The dif 
ferent character of the emission in the rectifier 
units determines the direction of current flow in the respective discharges. 
When terminal 45 is positive, like conditions 

prevail but in displaced manner. Rectifier unit 
26 produces a positive discharge directed to 
target f', ... and unit 25 a negative discharge 
directed to target f, the control or grid elements 
3' and 3 being respectively negative and positive 
at the same instant to control the discharge. 
The direction of current flow through the load 
is the same as before, indicating that the sys 
tem as a whole produces full wave rectification. 
It will be noted however, that each of the recti 
fier units 25, 26, as connected, functions as a 
full wave rectifier only in cooperation with the 
other unit, in a series relation, one of the units 
producing a positive discharge in cooperation 
with a negative discharge produced in the other 
during any half cycle of operation. 
The auxiliary rectifier units are half wave 

rectifiers producing the required potentials in 
the proper sign, as noted on Fig. 11, and at the 
right time to produce the desired results. Thus, 
rectifiers 28 and 39 are simultaneously operable 
When terminal 44 is negative and terminal 45 
is positive, and rectifiers 29 and 3 are operable 
on the other half of the cycle-the outputs of 
the auxiliary rectifiers are not interconnected 
for full wave rectification but are individually 
applied to the respective grid electrodes as bias 
potentials. 
The rectified energy is delivered from targets 
and 2' of the main rectifiers to the negative 

side of the load circuit as indicated at 46. 
The opposite side of the load circuit extends from 
targetS 2 and ' through lead 47. A suitable filter 
represented generally by condenser 48 may be 
arranged a CrOSS the Output of the load circuit. 
The discharge electrodes and associated targets 

of both the main rectifiers and the auxiliary 
rectifiers operate at substantially atmospheric 
preSSures and without the employment of rela, 



4. 
tively expensive replaceable vacuum tubes. The 
main rectifier units are relatively inexpensive in 
construction and are readily replaceable at rela 
tively low cost. I have described the emitting 
electrode assemblies as formed from resistive or 
insulating material in both the main rectifier 
and the auxiliary rectifier; in this connection 
I. desire that it be understood that the plastic 
material from which the emitting electrode a S 
semblies are formed may be rendered semi 
conductive by the addition of semi-conductive 
material such as graphite or lucite. 
... I have described my invention in certain of 
its preferred embodiments, but I realize that 
changes may be made in the shape and form 
of the electrode assemblies and in the circuit 
arrangement in which such assemblies are 
employed and I desire that it be understood that 
no limitations upon my invention are intended 
other than may be imposed by the scope of the 
appended claims. 
What I claim as new and desire to secure by 

Letters Patent of the United States is as follows: 
1. A rectifier comprising an alternating cur 

rent input circuit, a direct current output cir 
cuit, and an electrode assembly interposed be 
tween said circuits which includes a double 
ended emitting electrode and a pair of coacting 
target electrodes, and a capacitive connection 
between said input circuit and said emitting 
electrode. 

2. A rectifier comprising in combination, an 
alternating current input circuit, a direct cur 
rent output circuit, and an electrode assembly 
interposed between said circuits comprising an : 
emitting electrode and a target electrode, means 
for supporting said emitting electrode compris 
ing a bus electrically connected with said input 
circuit, a multiplicity of discharge members and 
means for Supporting said discharge members 
in capacitive relation to said bus and directed 
toward Said target electrode. 

3. A rectifier comprising in combination, an 
alternating current input circuit, a direct cur 
rent output circuit, and an electrode assembly 
interposed between said circuits comprising an 
emitting electrode and a target electrode, said 
emitting electrode comprising a bus electrically 
connected with said input circuit, an insulated 
sheath enclosing said bus, a multiplicity of dis 
charge members extending into surface contact 
with said sheath, and means for supporting Said 
discharge members in uniformly spaced relation 
with respect to said bus and along said sheath. 

4. A rectifier comprising in combination, an 
electrode assembly comprising an emitting elec 
trode, a control electrode and a target electrode, 
a high potential connection for said emitting 
electrode, a capacity interposed immediately be 
tween said emitting electrode and said high 
potential connection, input and Output circuits 
associated. With Said electrodes, a Source of alter 
nating current connected with said input circuit 
and a rectifying device constituted by a target 
electrode and an auxiliary emitting electrode, 
and a connection between said auxiliary emitting 
electrode and one of the aforesaid electrodes 
whereby a portion of the alternating current 
is rectified and impressed upon one of said first 
mentioned electrodes. 

5. A rectifier comprising in combination, an 
electrode assembly comprising an emitting elec 
trode, a control electrode and a target electrode, 
a high potential connection for Said emitting 
electrode, a capacity interposed immediately 

O 

2 5 

30 

40 

50 

60 

65 

70 

75 

2,257,728 
between said emitting electrode and Said high 
potential connection, input and output circuits 
associated with said electrodes, a source of alter 
nating current connected with said input circuit 
and a rectifying device constituted by a target 
electrode and an auxiliary emitting electrode, 
and a connection between said auxiliary emit 
ting electrode and said control electrode for 
impressing a bias potential on said control elec 
trode. 

6. In a rectifying system, an electrode assembly 
comprising a double ended discharge electrode, 
a pair of target electrodes, control electrodes 
interposed between opposite ends of said dis 
charge electrodes and said target electrodes, a 
high potential connection, a capacity interposed 
immediately between said high potential con 
nection and said double ended discharge elec 
trodes, input and output circuits associated with . 
said electrodes, a source of alternating current 
connected with said input circuit, a pair of 
auxiliary rectifier assemblies interposed in cir 
cuit with said Source, said auxiliary rectifiers 
each including a target electrode and auxiliary 
emitting electrodes, a resistive connection to 
said auxiliary emitting electrodes, a connection 
through the resistive connection of one of the 
auxiliary rectifier assemblies and one of Said 
control electrodes, and a connection from the 
target of the other auxiliary rectifier assembly 
to the other of said control electrodes. 

7. A full wave rectifier system comprising a 
pair of rectifier units, each consisting of double 
ended emitting electrodes, coacting control elec 
trodes and associated target electrodes, high 
potential connections for said emitting electrodes, 
capacitive connections interposed between said 
high potential connections and said emitting 
electrodes, input and output circuits associated 
with said electrodes, said output circuit having 
terminals each connected with a target electrode 
in each of Said rectifier units; a power source 
of alternating current, auxiliary rectifier assem 
blies individual to each of said control elec 
trodes and comprising a target electrode and an 
auxiliary emitting electrode, a connection from 
One control electrode of each of said rectifier 
units to the auxiliary emitting electrodes of cer 
tain of said auxiliary rectifier assemblies, con 
nections between the target electrodes of said 
last mentioned auxiliary rectifier assemblies and 
Opposite sides of said alternating current source, 
connections from the target electrodes of others 
of said auxiliary rectifier assemblies to the other 
Control electrodes of said full wave rectifier 
units, and connections between the emitting 
electrodes of said last mentioned other auxiliary 
rectifier assemblies and opposite sides of said 
alternating current source. 

8. A full wave rectifier system comprising a 
pair of rectifier units, each including double 
ended emitting electrodes, coacting control elec 
trodes and associated target electrodes, a high 
potential connection for each of said double 
ended emitting electrodes, a capacity immedi 
ately disposed between the said high potential 
Connection and the double ended emitting elec 
trodes, input and output circuits associated with 
Said electrodes, said output circuit having termi 
nals each connected with a target electrode in 
each of Said rectifier units, a power source of 
alternating current connected with said input 
circuits and independent auxiliary rectifier as 
semblies individually connected with each of said 
control electrodes, said auxiliary rectifier assem 
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blies each including a target electrode, an aux 
iliary emitting electrode and a resistive connec 
tion to said auxiliary emitting electrode, the 
auxiliary rectifier assemblies being connected in 
reverse position with respect to the control elec 
trodes of each of said rectifier units. 

9. A full wave rectifier system comprising a 
pair of rectifier units, each including double 
ended emitting electrodes, coacting control elec 
trodes and associated target electrodes, a high 
potential connection for each of said double 
ended emitting electrodes, a capacity immedi 
ately disposed between the said high potential 
connection and the double ended emitting elec 
trodes, input and output circuits associated with 
Said electrodes, said output circuit having termi 
nals each connected with a target electrode in 
each of Said rectifier units, a power source of 
alternating current connected with Said input 
circuits and independent auxiliary rectifier as 
Semblies individually connected with each of said 
control electrodes, said auxiliary rectifier assen 
blies each including a target electrode, an aux 
iliary emitting electrode and a resistive connec 
tion to said auxiliary emitting electrode, con 
nections between a control electrode of each of 
said rectifier units and the resistive connections 
of separate auxiliary rectifier assemblies, connec 
tions between the target electrodes of other aux 
iliary rectifier assemblies and the other control 
electrodes of the rectifier units, a connection 
from one side of said alternating current power 
Source to the target and the resistive connection 
of the auxiliary rectifier assemblies associated 
With one of Said rectifier units, and a connection 
between the opposite side of Said, alternating 
current power source and the target and the 
resistive connection of others of said auxiliary 
rectifier assemblies aSSociated with the other 
of Said rectifier units. 

10. In a full wave rectifier System, a pair of 
rectifier units, each including double ended 
emitting electrodes, a capacitive connection to 
said double ended emitting electrodes, control 
electrodes associated with said double ended 
emitting electrodes, and target electrodes coact 
ing with the double ended emitting electrodes 
of each of said rectifier units, input and Output 
circuits associated With said electrodes, Said 
output circuit having terminals each connected 
with a target electrode in each of said rectifier 
units, a source of alternating current connected 
with said input circuits, auxiliary rectifier units 
interposed between said Source of alternating 
current and the individual control electrodes of 
said rectifier units. Whereby opposite polarities 
are instantaneously impressed upon the control 
electrodes of each rectifier unit, and connections 
between opposite sides of said source of alternat 
ing current through the capacitive connections 
of the emitting electrodes of each of Said rectifier 
units. 

11. An emitting electrode comprising a longi 
tudinally extending high potential bus, a strip 
of insulation material coextensive With said high 
potential bus, a multiplicity of double ended emit 
ting members extending in Surface contact With 
said strip of insulation material in central spaced 
relation, and a mass of Semi-conductive material 
for maintaining said double ended emitting mem 
bers in Surface contact with said insulation strip 
and for making electrical connection thereto from 
said high potential bus. 

12. An emitting electrode comprising a longi 
tudinally extending high potential bus, a strip 
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S 
of insulation material coextensive with said bus 
and folded centrally thereof to partially embrace 
Said bus, a multiplicity of double ended emitters 
extending in surface contact with said strip in 
uniformly Spaced relation along said strip, and 
a body of semi-conductive material embracing 
said bus, said strip and said emitters for main 
taining Said double ended emitters in resistive 
relation to said bus, S. 

13. An emitting electrode comprising a longi 
tudinally extending high potential bus, a strip 
of insulation material coextensive with said bus 
and folded centrally thereof to partially embrace 
Said bus, a multiplicity of double ended emitters 
extending in surface contact with said strip in 
unifornily Spaced relation along said strip, and 
means for maintaining said double ended emit 
ter's in resistive relation to said bus comprising 
a maSS of Semi-conductive material tapered from 
a relatively wide transverse dimension to a rela 
tively narrow dimension adjacent the discharge 
ends of Said double ended emitters. 

14. An emitting electrode comprising a longi 
tudinally extending high potential bus, a strip 
of insulation material coextensive with said bus 
and folded centrally thereof to partially embrace 
Said bus, a multiplicity of double ended emitters 
extending in surface contact with said strip in 
uniformly Spaced relation along said strip, and 
a naSS of resistive material surrounding said dou 
ble ended emitters and said bus and stream-lined 
from a central position toward the discharge 
ends of the double ended emitters. 

15. An emitting electrode comprising a longi 
tudinally extending high potential bus, an insu 
lated sheath Substantially enclosing said bus, a 
multiplicity of double ended discharge members 
establishing contact with one side of said insu 
lated sheath, and means for maintaining said 
discharge members in uniformly spaced position 
in capacitive relation to said bus. 

16. An emitting electrode comprising a longi 
tudinally extending high potential bus, an insu 
lated sheath substantially enclosing said bus, a 
multiplicity of double ended discharge members 
establishing contact with one side of said insu 
lated sheath, and means for maintaining said 
discharge members in uniformly spaced position 
in capacitive relation to said bus, said means 
being stream-lined from a central position toward 
Opposite edges adjacent the discharge ends of 
Said members. 

17. A discharge electrode comprising a high 
potential bus, a tubular sheath of insulation ma 
terial Substantially enclosing said bus, a multi 
plicity of double ended discharge members estab 
lishing tangential connection with said tubular 
sheath at uniformly spaced intervals longitudi 
nally thereof, and means for maintaining said 
double ended discharge members in capacitive 
relation to said high potential bus. 

18. A discharge electrode comprising a high 
potential bus, a tubular sheath of insulation ma 
terial substantially enclosing said bus, a multi 
plicity of double ended discharge members estab 
lishing tangential connection with said tubular 
sheath at uniformly spaced intervals longitu 
dinally thereof, and means for maintaining said 
double ended discharge members in capacitive 
relation to said high potential bus, said means 
being tapered from a relatively wide central di 
mension toward Opposite edges thereof adjacent 
the discharge ends of said double ended discharge 
members. 

19. A discharge electrode comprising a high 
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potential bus, a tubular sheath of insulation ma 
terial Substantially enclosing said bus, a multi 
plicity of double ended discharge members estab 
lishing tangential connection with said tubular 
sheath at uniformly spaced intervals longitudi 
nally thereof, and means for maintaining said 
double ended discharge members in capacitive 
relation to said high potential bus, said means 
comprising a molded mass of plastic material 
stream-lined from a central position toward op 
posite edges thereof adjacent the discharge ends 
of said double ended discharge members. 

20. A full wave rectification system comprising 
emitter and target means for alternately pro 
ducing positive and negative electric discharge 
including separate target electrodes for the re 

spective discharges, a duplicate of said means, a 
load circuit, and means for supplying unidirec 
tional current to said load circuit including con 
nections from the target electrodes receiving posi 
tive discharge in each of said means to one ter 
minal of said load circuit, connections from the 
target electrodes receiving negative discharge in 
each of said means to the other terminal of said 
load circuit, and a source of alternating current 

(), connected with said discharge means in opposite 
phase so that positive discharge in one of said 
means occurs simultaneously with negative dis 
charge in the other of said means with each said 
discharge providing a path for the load current 

15 in the same direction. 
WILLARD H. BENNETT. 


