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6 Clalms. ‘

My 1nvent10n relates to radio receiving appa.—
ratus, particularly such as employ thermionic'de-=

vicesrof the audion type-requiring substantially.

uni-directional current for:their anode circuits
and.for their filaments, cathodes or cathode heat-
ers requiring .currents:of suitable characters.

.- In accordance with my ‘invention power from-
an alternating current source is-supplied through .
a.rectifying-filter system: to supply anode cir-
0 gyit current for the vacuum tube or tubes, .and-

for the:valve structure there is utilized -such type

- as-permits: substantial -inverse current: exempli=
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~ radiantenergy - from: the: ‘natural media:
tween the: structure A and-earth or countersca-:
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ﬁed for example by the electrolytic rectifiers; and
partrcularly, and preferably, by the- copper—cu—
prous. oxide-or -similar type. ;i ..

_PFurther in ac¢ordance with my mventmn cur-

rent for the ﬁ_laments, cathodes:or-cathode heat-~"

ers:.of ‘thermionic; devices-of the: character re-
ferred to is.a rectlﬁed ﬁltered current derived
from @ :solrce of alternating eurrent through
Valve stru_cture of the character above referred to,

= My invention resides.ina method and appara-

tus of: the character hereinafter described and’

clalmed ;

For an understandmg of my mventlon and
for an 1‘llustratron‘ of .one «of the various; forms
it may take reference-is had to the accompany-
ing drawing; which is a diagram of a circuit ar-
rangement embodying :features-of my invention.

Referring-to.the drawing, A'is .an ahtenna or
other:absorption structure for absorbing. electro—
‘Be-

‘pacity Eris the primary p:6f a radio freqiiency

: couphng transiormer whose secondard s connects

to the:grid g-of a vacuum tube V. of the-audion
typehaving in a.cld1txon the filament or. cethode f
and.the.plate or anode a. :

: In"theianode circuit of the tube V. isy the pri-
mary: pl.of+a radio; frequency, coupling: trans-
former,-preferably: ,having ‘a;>step~up ratio, whose

- secondary- sl 'is bridged, for example, by a vari-

‘]:‘5,‘0

able“tuning ' condenser - C:across. whose: termi-
nals may be connected the grid-and filament of
the next succeeding tube, whlch may be: either a
radio; frequency -amplifier;,or a-detector, the ‘set
as: 8 whole: comprising :one: or more. radio- fre-
quency amplified. tubes; a- detector and one. or
more ~audio. frequency: stages.:

A. single-tube . is:illustrated as exemplary of
-all-or. a-series:of ‘tubes- arranged: as aforesaid,

(Griisca-source: of -alternating. current; for'ex-
ample 110 volts, 60 ¢yeles;to which is.connected, as
through a‘lamp socket, attachment plug or the

like, indicated-at -1,"the primary. 2-of :a:frans-

(CL 250—27) . -

“former having a secondary 3 having adjacent

its middle a tap connected to earth E. ~Connected
to one terminal of the: secondary 3.is the e1ectr1c

~valve structure V1 comprlsmg a few cells'in ‘se-

ries. -Similarly there is connected to the other
terminal of - the secondaiy 3 a. valve structure

V2. In series -between the valve: structures. V1

and: V2 .and the-point O are the inductances Ll
and L2, Between the point:O and the anode @

~of ‘the tube V are.the several choke coils or in-

ductances H, H1, and H2 with intermediate shunt
paths. to earth E through the condensers K; K1

~and K2, These choke coils and condensers form,

as well: understood :in the. art, a filter ‘or ripple-

. suppressing system, the choke coils and.: condens-

ers hav1ng suitable magnitudes whlch vary among

themselves: as well understood in the art.

The valve structures or individual cells thereof
are of .either the wet or dry electrolytic type, the
copper-cuprous - oxide ‘type, or: other equivalent
type characterized by.the fact that in a non-in-
ductive circuit with a source of -alternating: cur-
rent substantial inverse current. is permitted:to
flow,in virtue of the imperfect valve ‘action or
1mperfect ‘asymmetric conduetivity.

However by -utilizing suitably -high mductance
in’ circuit with each of the valye structures V1
and V2; whereby the ratio .of inductive reactance
to resistance is high-and preferably greater.than

four or:five, and sometimes as much as ten or

twenty, the inverse current is materially reduced
below what -it-would be in.a non-inductive cir-
cuit, and may be reduced to.such extent that the
ratio. of the root- means square value of the-di-
rect or positive current is upwards of four,.and
sometimes  seven or ten times the roof mean
square value of the inverse or negative current.
For this purpose the inductance Ll serves with
respect to the inverse current: of valve structure
V1, and the inductance effective a$ to this valve

_structure is contribtited to by the inductance L1

and also by the inductances or choke.coils H,
Hl.and H2. Similarly as to the valve structure
V2.the .inductance for the purpose aforesaid is
contributed to by the inductance L2 and the in-
ductances. or:choke., coils ‘H, Hl and H2, .In
either. case the effective inductance of the:valve
structure ‘cireuit is of the high order or magni-
tude aforeésaid, preferably effecting the high ratio
of reactance:to resistance above referred.-to.

+-Across the extreme terminals of the secondary
3.there may exist a potential difference of about

500 volts or half that voltage:is impressed upon

each valve circuit :with its:associated filter-sys-
tem.:  Notwithstanding -such:‘voltages’the num-
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ber of cells in series, partxculaxly when of the
copper-cuprous. oxide type, is- relatively small.

" The number is not critical but is preferably small
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in order that, at the load current, tiie fall of po-
tential across each valve structure is small as
compared with the fall of potential across the
impedance of the circuit externsl thereto, for
high efficiency, and this ratio of voltage drops
may range from 0.25 to 0.1 or 0.2, The number
of cells in series, particularly when of the copper-
cuprous oxide type, may be so few with relation
to the potential difference betwesn the mid-tap
of the secondary 3 and one extreme terminal of

the secondary that that voltage dividéd by the

number of cells in series will be at least tém and
generally upwards of twenty.

The foregoing relations as to blgh mducta"lce
high ratio of inductance to resistance, iéw cells
in series, relative magnitudes of potential differ-
ences between valve structure and impedance,
and ratio of current to rectifying surface are nos
per se my invention, but are the invention of
Carl S. Weyandt; of Pittsburgh, Pennsylvania.

By recotirse to: valve structures V1 and V2 of
the character above described the usual ther-
mihoi¢ double wave rectifier valve utilized in al-
ternating current socket power units is dispensed
with, with particular advantage in that the cur-
retit for its cathode or filament excitation is
saved; and no extra transforiner winding for this
purpose is hecessary:

Furthermore the valve structules V1 and V2,
partlcularly when the copper-cuprous oxide type
such as those now marketed under the names of
Rectox and Kuprox, are of the dry type occupy-
ing small space, light in weight, and suitable for
inclusion in compact arrangement with the ele-
ments of an alternating current rectifier-filter
system, and suitable for embedding in congealed
ihsulating material with other elenients of . the
socket power unit within a suitable casing.

As indicated the transformer may have an ad-
ditional secondary 4 which supplies current to
the filaments f, f of one or moreé of the vacuum
tubes of the receiving set aforesaid, for example
including the filament f-of the tube V. - The same
secondary may subply eurrent fto a Leatér h for
an eqiii-potential cathode k& of a detector tube:
or for the heater 7 a separate secondary may be
employed.

Or some of the cathodes or cathode heaters
may be supplied by rectified filtered alternating
cutrent from the source G as indicated in the low-
er portioh of the drawing, where 7, f represent
filaments of any number of the tubes, and h the
hedter of an equi-potential cathode %. In this
case valve strictures V3 and V4¢; of any of the
aforesaid types, particularly thé copper-ciiprous

 oxide type,; are connected to opposite sides of the
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lite from fhe souree G through inductances L3
and L4 to the point O beyond which again are
the choke coils or inductances H, H1 and H2 with
the shuntéd condensérs K, K1 and K2 connected
to the conduetor or bus 5 which in turn is con-
nected fo the substantially mid-point 6 of the im-
pedarice, preferably an inductance, I, bridged
across the supply current connected to the source
G. The inductances L3, H, H1 and H2 contribute
to the total high inductance and inductive reac-
tance for the valve structire V3 and similarly
the inductarice L4 and choke coils H, H1 and H2
contribute to the inductance fot the valve struc-
ture V4 for like purposes. - Hére again the pro-
portions abkove described in connection with valve
structure V1 and V2 and their associated. induc-
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tances, apply for like reasons and purposes.
Fither in advance of the filter system, as at R, or

“beyond the filter system, as at R1, or in both places,
"may be inserted resistances for maintaining suit-_

ably low the uni-directional voltages impressed
upon the terminals of the filaments f and/or heat-
er h. 'These resistances may be adjustable as
shown, or of fixed magnitude, and preferably in
any event of such magnitudes as not te vitiate
the preferred proportions above referred to, name-
Iy high ratio of inductive reactance to resistance
of the circuit external to each valve structure.

It will be understood that the filaments f and k
of the lower portion of the drawing may be those
of any of the vaeuum tubes, including V, of the
radio receiving seb of which V is representative.

"Again the valvé sttuctures V3 and V4 may be
compactly arranged with the other portions of
the filter System, and elements thereof may be
embedded in congealed msulaumg material within
their container.

What I claim is:

1. Radio receiving apparatus comprising vacu=
um tube structure of the thermionic type, 4 source
of alterndating current, valve structure of the char=
acter permitting substantial ifiverse current for
rectifying current from said sotrce for energizing -
at least one cireuit of said vacuum tube structure,
and a filter system, the inducétive réactance opers
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ative in the circuit of the valve structuré having 105

a magnitude such that its ratio to the resistance
external to the valve structuie is high, and the
number of valves in series and the impedance of
the valvé structure being such that the fall of po-
tential across the impedance external to the valve
structure is upwards of four times the fill of po-
tential across said valve stricture.

2. Radio receiving apparatus comprising vacu=
um tube structure of the thermionic type; a souiree
of alternating eurrent; valve structure of the
charaeter permitting substantial ifiverse current
for rectifying éurrent from said source for ener-
gizing at least one cireuit of said vacitum tiibe
structure, and a filter system, the inductive réac+
tdnce operative in the ciréuit of the valve struce
ture having a maghitiide such that its ratioto the
resistarice external to the valve structure is high,
and the number of valves in Series being such that
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the applied alternating current voltage divided i25

by.said number is in excess of ten.

3. The method of supplying current for the én=

ergization of at least one of the circuits of a vae-

uum tube of a radio receiving system comprising
valve structure including a plurality of uhits of
the type: permitting substantial invérse eurrent
and @ fiiter having correlated inductance and. ca-
pacity, which comprises imparting to the eifeuit
of the valve structure inductive resctahce which
is high with respect to the resistarice external to
the valve structure and apportioning the Aumber
of valve units in series and the impedance of the
valve structure such that-the fall of poténtial
across the impedance external to the valve struc-
ture is upwards of four times the fall of potential
across said valve structure.

4. The method of supplying current for the en=
ergization of at least one of the circuits of a vaé-
uum tube of a radio receiving system comprising
valve structure including a plurality of units of
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the type permitting substantial inversé current 145

and a filter having correlated inductance and ea-
pacity, which comprises imparting to the circuit
of the valve structure inductive reactance which
is high with respect to the resistance external to -

the valve structure and limiting the valve unitg - 15
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in series to a number such that the ratio or ap--

plied. alternating current voltage to said number
exceeds ten.

5. Radio-receiving apparatus compnsing vac-
uum' tube structure of the thermionic type, a
source of alternating current, valve structures of
the character permitting substantial inverse ¢ur-
rent for respectively rectifying the waves of op~

‘posite signs from said alternating current source

for energizing at least one circuit of said vacuum.
tube structure; a filter system: including induc-
tance; inductance in series with each of said valve

. structures and- the input end of said filter sys-
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tem, the inductive reactance of the indtctance of
said filter system and.of the inductarce individ-
ual to'each of said valve structures and operative
in the circuit of each of said valve structures hav-
ing a magnitude such that its ratio to the resist-
ance external 10 each of said valve structures is

3

high and the number of valves in series and the
impedance of each of said valve structures being

-such that'the fall of potential across the imped-

ance external to each valve structure is upwards

.of four times the fall of potentlal across each valve

structure.

80

6. Radio receiving dpparatus coriprising vac- '

uum . tube. structure of the thermionic type, a

source of alternating:current, valve structure of"

the character permitting substantial: inverse cur-
rent for rectifying current from- said source for
energizing at least one circuit of said vacuum tube
structure, ‘a filter system to which said circuit of
said vacuum tube structure is connected, and in-
ductance, connected in series between said valve
structure and an'input termmal of said filter sys-
tem.
. CORNELIUS D. EHRET.
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