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Thisinvention relatesto anelectricalflter 
for removing_alternating.components from 
rectifed or pulsating current,and more par ticularlyto a filtercapableofsuppressingal 
ternating components tothedegreeregired 
for the satisfactory operation of radio re 
Ce1VeI"S?" - 

The fiter networkis of the.samegeneral 
type and hasthe Same suppression character 
istie.as the flter desgribedin mycopending 
application,Serial No.680096,fledTDecem 
ber19,1923. ·· - An objeet of theinyentionisto provide a 
simple and economical flter foruse between 
a source ofregtified current andtheplatecir 
9uits of a radio receiver.,A further object * to.provide anecopgmicalflterforsupply 
ingdirect current ofdiferent degreesoffree 
dom from alternating components to a plu 
raity of associated direct current load cir 
cuits,A furthergbjectisto.provide a flter 
cirguit of the Wheatstone.bridge.typein 
which one balancing arm of the ?? e is a 
phantom arm formed bythe mutualefect of 
inductiye elementsin three physicalarms of 
the bridge. - 
These and other objects of the invention 

will be apparent from the followingspecif 
eation when taken.with the_accompanying 
drawingin which the singlefigureisasche 
matic diagram of one embodiment of thein 
vention, In the drawing,the numeral 1 identifies _ asource ofalternatingcurrentforenergizing 
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the primary 2 of aniron core transformer 
having a pair of secondaries 3.which are as 
sociated with a rectifier4 to efect full wave 
rectification. The usual bufing condensers.5 
are preferably connected across the second aries3toeliminateradiofrequencyradiation. 
A positive lead6 and negative lead 7supply 
energy to the filter network in the form of 
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rectified current. 
Itisto benotedthatthe details ofthiscon 

verter system for securing rectified current 
from the alternating current source form no 
part of the presentinvention. The construc 
tion of anyparticular filteris of course de pendentuponthefrequenciesandmagnitudes 
of the alternating components presentin the 

rectifed current,but the same circuit ar 
!angement may_be employed with ful or 
half-wave rectified.alternating current or 
Vith the pulsating direct current output ofa 
generator. 
A storage condenser 8,when desirable or 

necessarybecause ofthe characteristics ofthe 
rectifer4.is connected across the leads 6,7 inshunt with theimpedanceswhich formthe 
adjacent pairs of balancing arms A,B and 
C,D,of the primary bridge network, 
ArmsA and Barecomprised byresistances 

9,10,respectively,.which are preferaby formedasasingleresistanceunitalongwhich 
the positive direct current terminal ll has a 
limited range of adjustment to compensate 
for manufacturing variation in the imped 
a11Ce @I*I1S? 
Arm C ofthe primary bridgeis composite 

and comprises aninductance12inserieswith thecompleximpedanceformedbytheserialy 
gonnectedinductance13,capagity 14_and in 
ductance15,acrosswhich areshunted thein 
ductance 16inseries withcapacity17. 
Arm D of the primary bridge comprises 

the inductance 18, All of the inductive elements of arms C 
and Dare wound on the Same iron core 19 
and have mutual inductance between them 
in addition to their selfinductance. 
The.negative direct current lead 20 ex? tendsfromthejunctionofinductances15and 

18to the?B terminal of the radio receiver. 
A lead 21 connects the positive terminal 11 
to theintermediatevoltagetap ofthe receiv 
er,which terminalisidentified on the draw ingsas"?90°.Aresistance22isincludedin 
the lead 23 which extends from terminal 11 
ofthebridgetothe"detector"terminal ofthe 
receiver,and theusual by-pass condensers24, 25providelowimpedancepathsforthesignal 
currents. - - The impedance of the balancing arms of 
the primary bridge_network.are so propor 
tioned that the bridge is substantially bal 
anced for alternating current components of 
the most disturbing frequency presentin the 
rectified current. The direct current sup 
plied through the intermediate voltage lead 
21 and the return lead20is free from alter 
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three physical_arms E,F,G and a phäntom 
20 
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nating Components in quantity suficient to 
Cause noticeable efect,and the current sup 
plied to the detectorthrough lead23isaddi 
tionally filtered by the resistance-capacity 
network22,24,25. - 
The direct current supplied to the plate 

circuit of the power amplifierstage does not 
require the degree offiltering whichisessen 
tial for the earlierstages. Energy for the 
power stage is obtained by a lead 26 which 
extendsfrom thepositiveside ofcondenser14 
inarm Coftheprimarynetworktotheradio 
receiver tap_?180;the negative lead being 
thelead20whichiscommontoglloftheplate 
circuits The filter network for the power 
stage comprises the section formed by ca 
pacity 8 and.series inductance 17,and the *condary bridge netwgrk_forned by the 
arm provided by the mutual efect ofthein 
ductiveelements in the thrée physical arms. 
As indicated on the drawing, arm E com prisesinductance16and capaeity17;_arm F 
Comprises inductance 13,and arm G com prisescapacity14andinductance15. 
Thenetworkis of course so designed that 

both the primary andsecondary Wheatstone 
bridges are balanced to suppress alternating 
gomponentstothe extent necessary forsatis 
factory operation. Ingeneral,the networks 
are balancedfor thesame frequencybutitis 
of coursepossibleto balancethenetworksfor 
diferent frequencies to_meet the special re 
quirements of a particular radio receiver or 
the particulargroup of associated load cir 
cuits which.are to be supplied with fltered 
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qudesinductance_inseries with a capacity, thesaidarmincludinganinductanceinseries 
with the Saidpairofshuntimpedances. 

5. In apparatus for energizing an audion 
gircuit from.a source of rectified current,a 
plurality of ?? arranged asthe bal ancing arms of a Wheatstone bridge_across whichsaidsourceandsaidcircuitmaybecon 
nected as conjugate arms,one of sid arms 
being composite and ineluding impedances 
forming a segondary Wheatstone bridge 
across which Saidsource anda second audion circuitareconnectedastheconjugatearms. 
6 The invention_assetforthinclaim5,in 

which,said secondary Wheatstone bridge 
comprises three physical arms and a pham 
tom arm provided by mutual reactance be 
tween Saidthree physicalarms. 

7. In_apparatus for energizing an audion 
gircuit from a source of regified current,an 
impedance network proyiding a Wheatstone 
bridge across whichsaidsouree and said cir 
Cuit are connected as the conjugate arms, Said bridge network_comprisingthree physi 
cal reactive arms anda phantom armprovid 
ed by the mutual reactance between said physical arms. 

8. Apparatusassetforthinglaim7,where 
ineach of Said physical armsincludes anin ductance.reactange. 
Intestimonywhereof ?8fixmysignature. 

GEORGE B. CROUSE. 

curent Sinee the secondary bridge net- - 
Yorkdoesnotinclude anypure resistánceele 
ments,approximatelythe full direct current 
yoltage agross the rectifed currentleads 6,7 
is available acrossleads20 and26. - 
Itisto be understood that theinventionis 

not limited to the particular embodiment 
shown in the.drawings as_various changes 
may be made inthe networkwithout dep?r 
turefrom the spirit of myinvention asset 
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forthin-the following claims. 
I claim: 
1. In apparatus for energizing anaudion 

crout from.a source of reetifed current,a* plurality ofinpedances 8rranged as the bal ancing8rmsofanalternatingcurrentWheat stonebridgeacrosswhichsaidsourceandsaid 
circuit mybeconnected as conjugate arms, 
one ofsaid balancing arms havingthe react anceof?99mpositeimpedanceandincluding 
a pairofdissimilarshüntimpedances. 
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2. The invention.9sset forth in claim.1, wherein one of said shunt impedances in cludesinductanceinserieswithcapacity. 
3."he inyention.asset forth in cläim.1, 

wherein each of said shunt.impedances in4 cludesjnductangeinserieswithäcapacity. 
4. The invention asset forth in claim.1, wherein each of said shunt impedancesin 
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