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4Claims? 

This invention concerns a method of and 
meansforimprovingthe operation of an aut0? 
matic tuning control whereinitis made p0SSible 
tocontrolandutilize much Weaker Signals than 
heretofore and also t0C0ntrolSignalSWhich are 
unstable in the respect that they may Sufer 
sudden jumps of frequency to Outside the nOr? 
malcontrolrange, 
Tn the practice of automatic frequenCy COn? 

trolit has been usual to COmbine Signal VOlt 
ages cbtained from two diferent pathSin a Set 
of diferential detectorS,one Signal VOltage be? 
ing applied anti-phasialy to the detector gridS 
andthe other Signal Voltage paSSed thrOugh a 
phase shifting network and then applied CO 
phasiallytothe detectorgrids?ThephaSeShift 
ing network may be in the path of the anti? 
phasialy applied voltageif desired?The phaSe 
shifting network has the characteristiC of pr0? 
vidinga,phase shift dependent upon the Signal 
freguency,andtheautomatic Controlfunctionsto 
holdthesignalatafrequencyforWhichthephaSe 
shift throughthe phase shift networkis 90° Or 
Some odd multiple of 90°? 
In order to hold the Signal Within ClOSe limitS 

of frequency it is necessary to haVe a netWOrk 
whichhasasteepphaseshiftVS.frequenCychar? 
acteristic,This may be acCOmplished by using 
fltersections,it being characteristic of a num? 
ber oftypes offitersthatthereisa,180°Change 
of phaseshift throughthe network betweenthe 
1ow frequency and high frequencycut-ofs of a 
section,However,in order to produce a Steep 
phase shift-frequency characteristicitis neces? 
sary either to use a number of Sections Offilter 
or to ChooSe a flter With a Very narrOW paSS 
band,The first alternative Sufers the diSad? 
vantage that there are a number of points at 
whichthe phaseshiftisanodd multiple of90°? 
infactas manysuch pointsasthereare SectionS 
intheflter?andasa conSequencethere will be 
that many pointsat Which the Control Can hold 
thesignalfrequency,The Second method,i,e, 
usingaverynarrowpass band,Sufersthe draw 
back that,should the signal fade to below the 
noise1eveland then reappear but with its fre? 
quency having moved to a point Outside the 
narrow pass band of the phaSe Shift network, 
the controlfunction is lost,The Same Would 
be true should the signal frequency Suddenly 
jumptoapointoutsidethenetworkband,Fur? 
thermore,in order to utilize very Weak signals 
for communication it is neceSSary t0 employ 
verynarrowreceiving bands in order toreduce 
thenoise1evel,andit therefore becomesimpor? 

(CI,250?20) 
tant,yet dificult,to apply automatic frequenCy 
COntrolin Such C8Ses Wherethe SignalfrequenCy 
is Subject to the type Offrequency Changes de? 
SCribed ab0Ve, 

It is the object of the preSent inVention t0 
provide a,SyStem in which a steep phase Shift 
VS.frequenCyCharaCteristic Can be Obtainedina 
phaSe shift network yet at the Same time per? 
mittingthe controlto function in restoring the 
Signalto the deSired frequenCy,Should the typeS 
Of frequenCy Change described ab0Ve 0CCur,It 
is another object of thisinvention to proyide 8 
meanS for COntroling Weak Signals Which Sufer 
the Sametypes OffiuCtuatiOnS. 
In deSCribing my inVention referenCe Wil ba 

made to theattached draWings wherein 
Figure 1 is a CirCUit illustrating a,frequenCy 

COntrol SyStem arrangedin accordance with my 
inVention aS Outlined ab0Ve,and 
Figure 2iS a m0dification of the arrangement 

Of Figure 1? 
FigUre 1 ShOWS One SpecifiC embodiment Of 

thisinVention,Referringto thisfigure,thesig 
nalis amplified by radio frequency amplifier f 
then heterodynedinfirst detector 2 against loCal 
OSCillationS generated in 3,the frequency of 
theSe OSCillatiOnS being COntrolled by a,reVersible 
motor Unit,Or equiyalent means,as described 
later,FrOm first detector unit 2 the hetero 
dyned Signalis paSSed throughintermediatefre 
QuenCy amplifier and fiter Unit 4 and therein 
heterodyned t08,10Wintermediate frequency by 
a,fixed frequenCy OSCiatOr COhtainedin unit 4? 
The frequency to which the signalis reduced 
here may beintheaUdio frequencybandandWill 
be referred t08San audio frequenCyalthoughit 
may be higher than audi0?FrOm Unit 4 the 
audio frequenCycarrier may Ch00Seany of three 
pathsthrough1ow passfiter 5,band passfilter 
6,or high paSSfiter T,andis alS01ed toutiliza 
tion device 25,The frequency bands of the 
filters arearrangedadjaCent t0 each Other,i,e, 
the Cut-of frequency of the low paSS filter is 
placedat thelower Cut-offrequenCy ofthe band 
passfiterand the Cut-0f frequency of the high 
passfiterat the Upper Cut-0ffrequency of the 
band passfiter,preferably With aslight overlap, 
The output of band passfiter 6is Connectedto 
both phase shift network 8 and transformer 14, 
Transformer 11 feeds the grids of diferential 
detector tubes 15 and 16 anti-phasialy,while 
the output of phase Shift netWOrk 8 feeds these 
grids cophasialy through transformer 12?The 
operation of these diferential detectorsin Con 
junction with phase shift network 8 has been 
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2 
deSCribed in detail in M,G,Crosbys United 
States Patent #2.065.565 dated December 29, 
1936,and briefy hereinafter,Resistors fT and 
f8 in the plate circuits of tubes 15and 16,re? 
Spectively,provide means for securing diferen 
tial voitage to feed current through coi1 ?9 of 
POlarized relay 26?This relay controls the di 
rection Ofrotation of the motor dependson the 
relative positions of tongue 20 and contacts21 
and 22? 
The Output of1ow passfiter5isfedthrough 

transformer f0 to the grid of rectifer 13;simi? 
larlythe Outputof highpassflter7feedsthrough 
tranSformer 9 to the grid of rectifier 4,The 
plate of rectifer f3 is connected to the plate of 
diferential detector tube f5 and the plate of 
rectifier f?isconnected to the plate of diferen? 
tia detector tube 15. Batteries23 and24 pro 
Vide Suitable bias forrectifers f3 and 14, 
The Operation of the specific embodiment 

Shown in Figure1 may now be explainedas fol 
10WS: 
The receivedsgnalis amplifedin radio fre 

Quency amplifier f,heterodyned to intermediate 
frequenCyin first detector 2 against oscillations 
generatedin3,furtheramplifedatintermediate 
frequencyandthen heterodyned t010Winterme 
diateoraudio frequencyin Unit 4,Supposethat 
the10calosciliator 3 has been Set to such a fre 
quencythat the reSultant audio frequency ema 
natingfrom 41ies within the pass band Of band 
passflter 6?Thisflter withen pass the en 
ergy along with SubStantialy n0 attenuatiOn 
whilefilters 5 and T Will ofer a Very high at? 
tenuationto thesignalSothat practiCally n0en 
ergy passesthroughthem torectiferS f3 and 4. 
From fiter 6 one path taken by the Signal is 
throughtransformer 11togrids!5”andf6?,these 
being thus fed antiphasially,Another path is 
through phase shift network 8 which applies 
a phase shift whose magnitude depends On the 
freqUency of theaudio signal,and then through 
transformer f2 to feed detectors 45 and 6 Co 
phasially,Tfthephaseshift applied bynetwork 
8 is 90°each detectorgrid receiVes audio fre? 
quency potentials in phaSe quadrature,and aS 
Iongastheyarein phase quadrature each de 
tector produces output energy characteristic Of 
theresultant of the phaSe quadrature exCitation 
voltages,The outputs oppose and CanCelin re? 
sistances fT and f8,If the phase shift applied 
by network 8 difers from 90°there Will bere 
SUltant diferential Voltage aCrOSS the detectors. 
Thatis,ifthe frequency Of the loWintermediate 
frequency or audio CarrierimpreSSed On 6 and8 
shifts in frequency for any CaUSe,the network 
8nolonger producesa,90°shift inthe audio Car 
rierandthe phaSequadraturerelation described 
aboVe nolonger existSandeach detectorgridgets 
a neW reSUltant eXCitation Voltage,0ne Of which 
is higher than the 0ther,That Will result in 
unequal Voltage drops aCrOSS resistors 1T and 
18 in the plate circuits of f5 and f6,which,in 
tUrn,reSultsin afOW Of CUrrent thrOUgh p0lar? 
izedrelaycoi149,causingtongue 29 to moveinto 
Connection witheither Contact 22 or 21,depend 
ing Upon whethertheaudio carrier frequency is 
beloworabovethe frequency for Which network 
3 applies Substantially a,90° phaSe shift?The 
Operation of therelay cauSesa motor not shown, 
driving a,Vernier condenSer,not shown,in the 
OScilatOryCircuit Of Unit3t0 rotateinthe proper 
directiOn t0 change the resultant audio carrier 
frequency toward the frequency at which net? 
WOrk 8 appliesa phaseshift of90°,whichisap 
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Droximatelythe mid-band frequency of flter 6, 
At this freQuencythere ceasesto beany difer 
ential voitage across the detectors f5 and 16, 
SO that,in turn,no diference in voltage drop 
appearSaCrOSS resistances 1Tand 13 and no Cur 
rent flows through relay coi 19,Therefore,the 
relaytongue 20 restsin the mid orneutralposi 
tion andthe motorin unit3 is Stopped?Thus, 
whenever the incomingsignalfrequency varies, 
pr0Vided this Variation is not too rapid for the 
mOtOr driven COndenSer t0 follow,the audio sig 
nalfrequenCy WilaiW8yS berestOredtOtheSame 
Value, 
COntroled mOtOrtuning means Of thisn8ture 

2re known in theart,See for example,USSelman 
United States Patent #2.044,749 dated June 16, 
1936,andtheaboye descriptionthereofisdeemed 
Suficient? 
However,shouidtheincomingSigna Vary more 

rapidy than the motor C2n folow,0r Shouldit 
SuferaSuddenjump,0r,Shouldit fade out and, 
during the fade,Change frequenCyS0that Up0n 
regaining strength the audio Carrier frequency 
no longer lies within the pass band of flter 6 
and network8,the diferential control Would be 
unable to restore the frequency to the COrrect 
Value,Insuchacasetheaudi0Signal-frequenCy 
would fal within the pass band of either low 
Dassfilter5 orhigh-passflterT. Let USSUpp0Se 
that it lies in the pass band Of the lOW-paSS 
fiter5,ThesignalenergyWillthen passthrough 
5 and then through transformer 1° to the grid 
of rectifier 13,giVingriSe t0 aninCreaSein plate 
Current which,fowing through resistor 11,ren 
derSunequalthe Voltage drOpS8CrOSS reSiStanCeS 
fT and 8,resulting in Current through relay 
coi119,thusapplyingthe proper direction of fre 
quencycorrection to mOVe the audiO Signal fre 
quency backinto the paSS band Of fiter 6 and 
network 8,whereupon this Channel OnCe mOre 
takes up control and CenterS the frequenCy at 
theright point, 
Inexactlythesameway high passfilterT With 

itsassociatedtransformer 9 andrectifier 14acts 
alsoto movetheaudioSignalfrequenCybackinto 
the pass band offilter6,ShouldtheincomingSig 
nal frequency giVe an audi0 Signal frequenCy 
1yingabove the pass band offilter 6,and there 
forewithinthe pass band Offilter T. 
By utilizing Iower control frequencies in the 

phase shifting network a more accurate and 
rapid phase shift inthe audio Carrierapplied to 
the diferential detectors frOm the 90° relation 
Can be obtained When the frequency 0f the re 
ceivedwave oroscillationsat3 Changes?More 
over,thisimprovement in phaSe change can be 
obtained With Simplified phase Shiftingnetworks 
at the lower frequencies uSed here. 
The fiter design and Structure is alS0 Rimpli 

fiedsince itiseasier to produce filterSWith the 
desired high,1ow and band paSS CharacteriStics 
when Operatingat lowerintermediate frequency 
or audio frequencies than when operating at 
higher frequencieS, 
A Second form of thiS inVention Which is de?: 

Sired t0 permit the reCeption of Weak Signals 
and the application to them of automatic fre 
QuenCy COntrOlis sh0Wn in Figure 2,Here the 
Signal paSSeS throUgh radio frequency amplifier 
1,is heterodyned to intermediate frequency in 
firSt detector2 against oScillations derivedfrom 
3,and is amplified at intermediate frequency 
andthen heterodyned to audio frequencyinunit 
4,The Output of unit 4feeds agroup of band 
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2,232,390 
overlapto form a substantially COntinuous SpeC? 
trum,the frequencies offiters5a,5blying be 
1owthat offiter 6,andthe frequencies offlterS 
Ta,Tb1yingabove that offlter 6,These flters 
feed through transformers 10d,10b,41”,9d,9b, 
respectively,to detectortubes 13d,13b,13?,14a, 
14b?Acrossresistors280,28b,28”,2Ta,2Tb,in 
the plate circuits of these tubes,respectively, 
appear the direct current and Signal frequenCy 
voltages?The signalfrequency voltages appear 
ing across Said resistances are paSSed through 
condensers 34a,34b,34?,35a,35b,respectively, 
andthroughtransformer 36toutilization deVice 
25,The direct Current Voltages Charge COn 
densers 3Ta,3Tb,3Tc,3Td,37e through time 
constant resistors 29b,29c,29d,29e,30a,30c, 
30d,30e,31a,31b,31d,31e,32d,32b,32c,32e, 
33a,33b,33c,33d. Condensers 3Ta,3Tb,37c, 
3Td,37e in turn supply bias voltagesto detector 
tubes 13d,13b,13?,14a,14b,The plate voltages 
forthese detectortubesare supplied by batteries 
240,24b,24?,23d,23b,respectively,andthe plate 
Currents of tubes13d,13b,140,14b fow through 
relay coils 38d,38b,39a,39b,respectively? 
The output offiter 6is also COnnected to trans 
former 11,whose secondary feeds the grids 15” 
and 16”of diferential detectortubes f5and f6 
antiphasially,andtophaseshift network8 Which 
ConneCts to transformer 12 and Supplies energy 
Cophasially to the grids 15”and #6”of f5 and 
16,Resistors fT and 18 in the plate circuits 
of 15 and 16,respectively,provide means for 
SeCuring diferential Voltage to feed CUrrent 
through coil19 of polarizedrelay26,Thisrelay 
Controls the direction of rotation of a motor 
in oscilator Unit 3 throughtongue 20 and con 
tacts 2f and 22?This motor rotates a Vernier 
condenserin the 0Scillat0ry CirCuit t0adjUSt the 
heterodyning oscillator frequency,Across con 
tact 22 are Connected contacts 40a,40b of re 
1ays 44a,44b,and aCrOSS Contact 21 are Con 
nected contacts41a,41b,of relays 45a,45b. 
The device shoWn in Figure 2 Operates as 

foilOWS2 - - 

The received signalis amplifiedin radio fre? 
quencyamplifier 1,heterodynedto intermediate 
frequency in first detector 2 against Oscillations 
generatedin3,further amplifiedat intermediate 
frequency and then heterodyned to 1ow inter 
mediate oraudio frequencyin unit 4,Suppose 
the reSultant audio carrier frequency lies Within 
the paSS band of band passflter 6,Energy Will 
then pass freely through flter 6 and through 
transformer ff”to the grid of tube 13?,while 

5°theotherflters5a,5b,Ta,Tb wil1pass substan 
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tially no Carrier energy,AS 8,resUlt of the 
carrier Voltage on the grid of tube f3”,direct 
current and signal frequency Voltages appear 
aCroSS resistor 28?,The Signalfrequency Voltage 

,passes through Condenser 34”and transformer 
36to utilization device 25,The direct Current 
voltage charges condensers 3Ta,3Tb,3Td,3Te 
through resistors31a,31b,31d,31e,respectively, 
thus Supplying Cut-of bias to tubes 130,13b, 
140,14b,and therefore preventing the noise 
which penetratesfilters5a,5b,Ta,Tb from reach 
ing utilization device 25,The output of fiter 
6 alSopaSSes to transformer 11 and phase Shift 
network 8,and the process of frequency con? 
trolis thusidentical With that deSCribed before 
in explaining Figure 1,soneed not be repeated 
here? 
Shouldtheaudio carrier frequenCyatthe out? 

Dut of4jump to a point Within the paSS band 
of?Iter 5dor5b,say5a,then the grid of tube 

3 
13”will no 1onger receive Carrier energy,thuS 
removingdirect currentand signal Voltage frOm 
resistor 28”?Asa consequence,CondenSerS3Td, 
3Ta,3Td,and3Te discharge,removingthe Cut 
of biasfromtubes13d,135,14d,14b?Theaudio 
carrier frequency which now paSSes freely 
through flter 5d and transformer fód exCiteS 
thegrid oftube 130,givingrise to plate CUrrent 
which buids up direct current and Signal fre? 
quency voltages aCrOSS reSistor 280 aS Wel aS 
energizingthe coi138d of relay 44a,The Signal 
frequency voltages pass through CondenSer 34d 
andtransformer36to utilization device25?The 
direct Current Voltage aCroSS 28d Charges con? 
densers3Tb,37c,3Td,37e through resistors29ö, 
29c,29d,29e,thusapplying cut-of bias to tubeS 
13b,13/,14a,14b,andtherefore preventingthe 
noise which penetrates filters5b,6,Ta,Tb from 
reaching utilization device 25,The plate Cur? 
rent oftube 130 Which paSSes through Coi38d 
of relay 44d causes tongue 42d to m0ye into 
Connection with Contact 40d,Which Causesmotor 
driven condenser in OScillator unit 3 to rotate 
the Same as if polarized relay 26 had operated 
to closetongue 20 to Contact 22,Thus,the fre 
quency of the audio Signal is rased Until it 
paSSes out of the band of filter 5d andinto the 
band of flter 5b?The whole process of dis 
charge of the Charged CondenSers now repeats 
itSelf,thus aloWing tUbe 13ö to aSSUme Control 
and Cutof the remaining filter channels,and 
continUe to apply frequency correction,now 
through relay 44b,Thenthe frequency of the 
audio Carrier is moVed into the band of flter 
6andthe proCedurefirst desCribedindetailtakes 
place,finaly holdng the audo frequency ap 
proximatelyin the Center of the band offiter 6, 
In6XaCtlythe Same mannerit WilbeSeenthat 

filters Ta and Tb With theirasSociatedequipment 
act t01ower the audio signal frequency into the 
band offilter 6,shouldtheincomingsignalfre? 
QUenCychangeto aValueSuch thattheresultant 
audiO Signal frequency lies in the pass band of 
filter Td or Tb?But during all these changes 
and adjustments the signal energy penetrates 
throughto utization device25sothatcommu 
nication is uninterrupted,yet at the sametime 
the received noise level is greatly reduced be 
CauSetheefective bandwidthcorrespondstothat 
0fonlyone ofthenarrow bandfilters, 
Suitable modifications may be applied to the 

emb0diments deScribed above?For example,a 
Cut-of tube may be inserted to disconnect the 
frequency COntrol When the received signa1be 
COmes t0o Weak,&s described in M.G.Crosbys 
United States application Serial #16591 filed 
April16,1935,now Patent #2,123,716issued July 
12,1938? 
In Figure 1,band paSS filter 6is notessential, 

Since phaSe Shift network 8 has a similar ac 
CeptancebandWidth? 
Figure 2 haS been shown with twoflterseach 

beloWand above the frequency band of fIter 6, 
Itis obviousthatany number of SUch fltersand 
aSSociated apparatus can be included to Span 
any desired portion of thefrequencyspectrum,as 
Welasthe use of anumber of band passfiters 
together With alow pass anda high passflter, 
The mechanism of applying cut-of biasto the 
tubes not exercising Controlasin Figure 2 may 
of coursebeextendedto Figure 1? 
InFigure2,therelays44a,44b,45a,45bmaybe 

replaced by Suitably biasedrectifertubes WhOSe 
plates are connected to the plates of tubes 15 
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and 6,respectively,as with tubes f3 and 14 of 
FigUrel? 
AlS0,FigUre 2 may be UsedaS3 means of re 

ceiving WeaksignalSWithoutthe USe ofautomatic 
frequency control,it merely being neceSSary to 
provide enough fiters to COVer the normal fre? 
quency Variations eXpected of the Signal?In 
this case relays 440,44b,45a,45b,phaSe shift 
network 8,andthe diferentialfrequency Control 
deteCtors With their aSSOCiated equipment WOUld 
not be needed? 
Furthermore,any of the Various means of ap 

plying frequenCy COrrection to the heterodyning 
OSCillator rnay be applied See CrOSby Patent 
#2.065.565dated December29,1936,The multi? 
grid detector desCribed in CrOSby Patent 
#2,063.588 dated December 8,1936,may be used 
in place of the tWo diferential detector tubes 15 
and 6? 
The tW0 embodiments deSCribed utized audi0 

frequenCy filters following the intermediate fre? 
QuenCy ampifier and fiter,It is obVious of 
CourSe,that the Same idea,Could be Carried Out 
at intermediate frequenCy,using,for example, 
CryStalflterS? - 

While myinVention hasbeen describedin Con 
neCtion Withareceiying SyStemit Will be Under? 
St00d thatitis equaly applicable to WaVetrans 
miSSionsyStemsof anytype? 
IClaim: 
l?In a,freguency COntrol CirCuit,a,source of 

Waye energy and tunable means for Controlling 
the frequenCy of Said Source of WaVe energyata 
SeleCted frequenCy,8 band pass filter having an 
input Connected With Saidsource of Wave energy, 
810W paSS fiter haVingan input Connected with 
Said SOurce of Wave energy,a high paSS flter 
haVing an input COnneCted With Said Source of 
WaVeenergy,diferentialrectifying means haVing 

Q an input COUpledin phaSe Opp0Sition to the out? 
put Of Said b3nd paSSfilter and CoUpledin phase 
t0 the GUtput OfS8id band paSSflter,phaSe shift? 
ing meansin One OfSaid COnnections,meanSCOn 
neCting the OUtpUt Of Said rectifying meanSina 
CirCuit including diferential impedances,a rec? 
tifier for Said loW paSS filter a,rectifer for Said 
high p8SS fiter,each of Said rectifiers havinga 
Control electrOde and an output electrode,aload 
CirCuit COUpled to al of Said rectifiers,means 
Couplingthe Output electrode0feach ofSaidrec 
tifiersto Said diferentialimpedances,gain Con? 
trol CircuitsinterConnecting the rectifier Coupled 
tothe low passfilter t0therectifier Coupled With 
the high pass fiter Whereby When one is ener? 
gized the otheris biaSed to Cut of and Vice VerS3 
S0 that noise deyeloped in the filter not exCited 
by said Waye energyis preyented from reaching 
Said load CirCUit,and meanSCOUpjing Said difer? 
entialimpedancesto Saidtunable meansto Con 
trolthetunethere0f? 

2. In a signaling SyStem,a utilization Circuit, 
3,SOUrCe Of WaVe energy,the frequenCy Of Which 
may Vary and Whichis adjuStable,a plurality of 
band paSS filters,having Overlapping band paSS 
charaCteristiCS SO that they COVer a relatiVey 
wide frequenCy Spectrum,COUpled With Said 
S0urce,rectifying means COUpling each of Said 

2,232,390 
band pass filters to said utiization Circuit,and 
means connected with each of Said rectifying 
means for biasing the remaining Ones Of Said 
rectifying meansto cut of Whenthe energyfrOm 
saidsource fallSwithin the band paSS Of thefi? 
ter connected with the rectifierso biaSing Said 
otherrectifiersWherebysignalsreach Said Utijiza 
tion deyiceirrespectiVe of deViationSinfrequenCy 
Of Said Wave energy and energy pr0dUCedin the 
band paSS filters not paSSing WaVe energyiS pre 
Vented from reaChing Said utilization CirCUit? 
3?AsignalreceivingmeanscompriSinginCOm? 

bination,Signal Wave amplifying meanSinClud? 
ingtuning means,autilization CirCuit,a plurality 
Of paths each having an input Coupled tO Said 
amplifyingmeanS,Separaterectifying meanSCOU 
pling the output of each of Said pathStO Said 
utilization circuit,a,frequency diSCriminating 
means hayinganinput Coupled tOthe Output Of 
that path Which paSSes waVe energy including 
WaVe energy of the mean frequenCy of the Waye 
energy normally SUpplied by Said amplifying 
meanStO Said pathS,reCtifying meanShayingan 
input Coupled to Said frequency diSCriminating 
meanS and an Output COUpled With Said tuning 
meanS,additional meanS COUpled With each of 
Said remaining pathS for retuning Saidamplify 
ing meanSWhen the Wave energy paSSedthereby 
falls within the band passed by one of the said 
pathS Of the remaining paths and biaSing Cir-3 
Cuitsinterconnectinga,plurality of therectifers 
COnnected With Said utization circuit t0 render 
rectifiers inoperatiVe Which are Connected t0 
pathSWhich paSSenergy OutSide of the frequency 
band being SUpplied by Said amplifying meanS 
tO the inputs of Said paths to thereby prevent 
noiSe deVelOped in thOSe paths not SUpplying en 
ergy to the utilization Circuit from reachingsaid 
Utilization CirCUit? 
4?In 8,Signaling SyStem,8,utiization circuit, 

a SOurce Of Wave energy,the mean frequency of 
Which may vary and Whichisadjustable,a plu 
raity Of band paSS filters haVing Overlapping 
band paSS CharacteristiCS Covering a Continuous 
frequencySpectrum Coupled with SaidSource,rec 
tifying means Coupling each of Said band pass 
fltersto Said utilization device,means connect? 
ed witheach Of Saidrectifyingmeansforbiasing 
the remaining rectifying means to Cut-of When 
the frequenCy of the energy from Said Source 
fallSWithin the band paSS of the filter Connect 
ed With One rectifier,means connectedwithone 
Of Said rectifiers and reSponsive to deyiationsof 
the mean frequency of Said wave energy within 
Smalimitsfromafrequencylyingsubstantiany 
in the Center of the frequency spectrum passed 
bythe filter Connected tosaid1ast namedrecti 
fer,for adjusting the frequency of said Source 
Within Small limitS,and means connected with 
Other rectifierSCOuping the Other of Said band 
paSS filterStO Said utilization Circuit responsive 
tO SubStantial deviations of Said wave energy 
from the mean frequency of the Spectrum passed 
by al Of S8id band paSS filtersfor changingthe 
frequenCy0f Said Source byasubstantialamount. 
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