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2.943,276 - 

VARIABLEARTIFICIALTRANSMSSIONLINEs 
Edward Lovick,Jr,Van Nuys,Calif,assignorto Lock… 
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3Claims?(CI.333?29) 

This invention relates to variable electrical four-ter 
ninal networksand more particularlytoa variablearti 
ficialtransmission line element which simulates,within 
wide imits,any combination ofinductance and capaci 
tanceforphase shiftingorimpedance matching purposes? 
Basicaly,the artificial ine includes two elementseach 
havinga dielectricinsulatingtubewithanumber of con 
ductingpatches orplates mounted on the outersurface 
thereof,The conductive patchesserveasone plate ofa 
Variable capacitor,Conductive wires or strips connect 
adjacent conductivepatchesandformaseriesinductance 
circuit which spiralsaroundthe outside of the dielectric 
tube,Acam-like semi-cyindrical conductive rotoris 
sidablycarriedwithinthedielectrictubeforindependent 
rotationalmovement causingasimultaneous increasein 
shunt capacitance and seriesinductance dependingupon 
the direction ofrotorrotation fromanintermediate posi 
tion, - ,- - - 

Thetransmission line element may be designedsothat 
the ratiobetweeninductanceand capacitanceisconstant 
and,therefore,the characteristic impedance may be 
specifiedand madeindependentofrotorposition, - 

Anobjectofthisinventionisto provideavariablearti 
?cialtransmission ineelement which may be usedasa 
variable phaseshifter by matchingthe inputimpedance 
with the characteristicimpedance oftheelement? 
Anotherobjectofthisinventionistoprovideavariable 

artificialtransmissionlineelementwhich maybeusedas 
a couplingdevice forimpedance matchinganantenna or 
the like with microwavetransmitting orreceivingequip 
Jüéht? - 

Anotherobjectofthisinventionisto provideavariable 
artificialtransmission ineelementwhich may beusedas 
apiece oftestapparatusto determinethe optimumtrans 
mission ineelectricalcharacteristicsforcommunications 
equipment? · 

Anotherobjectofthisinventionistoprovideavariable 
artificialtransmisson lineelementforeither balancedor 
Unbalanced lines which hasnegligible powerlossesand 
which is substantially unafected by extreme environ 
mental conditions oraging, 

Stillanother object of thisinvention is to provide a 
variable artificial transmission line element which is 
ruggedin construction and economicalto manufacture, 
Furtherandotherobjectswilbecomeapparentfroma 

reading ofthe folowing detailed description especialy 
when consideredin combination with the accompanying 
drawingwherein likenumeralsreferto likeparts, 
inthe drawing: “ 
Figure1isafragmentaryperspectiveviewshowingthe 

construction detais ofthe unbalancedline Version ofthe 
variableartificialtransmission line; 

Figure2isasectionalsideview ofone ofthevariable 
artifcialtransmissionlineelementsshowninFigure1; 
Figure3isaschematicblockdagramshowingtheelec 

tricalfourterminal coupingnetworkforthe variable 
artfcialtransmission ine elements of Figure1; Fgure4isaschematcblockdagramshowingatypica1 
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appication ofthe variableartificialtransmissionlineele 
ment; ? 

Figure5isasectionalplanviewshowingtheconstruc 
tion ofthe balanced ineversion ofthevariableartficial 
transmissionline;and ? 

Figure 6is a Schematic block diagram showingthe 
electrical,coupling networkforthe variable artificial, 
tra?smissonlineelements ofFigure5, 
ReferringtoFigure1a pairof variableartificialtrans 

missionlineelements1and2arecarriedwithinashield 
ing,box-like container3,Elements1and2areelec 
tricalyisolatedfromoneanother byapartition4 which 
issuitabysecuredtothewaisofthecontainer, 

PachVariableartficialtransmission ineelement1and 
2includesa tubularmember5 of dielectric materialas 
Shownin Figures1 and2 and a plurality of curvedor 
Semi-cylindricalyshaped conductive plates 6secured to 
theoutersurface ofthedielectrictubesuchasbybonding 
withanadhesive,Theplatesare equalyspacedaxialy 
ofthetubeonalongitudinalsegmentthereofandinalign 
mentwithoneanother,Aplurality ofconductivewires 
orstraps7areconnectedateachendtoadjacent plates6 
bywrappingthewirearoundthe outside oftube5asbest 
Shown in Figure1 to form a spiralingseries circuit? 
Solder8orothersuitablemeansmaybeusedto provide 
?eelectricalconnection betweenplates6andwires7? 
Plate9atoneend? oftube5connectswithaterminal 
Socket11through lead12,Terminalsocket11iscar 
riedby housing3forelectricalyconnectingthevariable 
artificialtransmissioninewithanexternalcircuitsuchas 
isschematicalyiustratedinFigure4,Plate13adjacent 
the opposite end14oftube5connectswith the corre 
sponding plate15 on the othervariableartificialtrans 
missionineelement2throughlead16,Plate17,thelast 
intheelement2plateassembyisconnectedwithground 
through lead 18 by securingthe lead onto partition°4 
withincontainer3.1 - 
ASecondterminalpost19carried bycontainer3con 

nects with lead16joiningvariableartifcialtransmission 
line element1 with variableartificialtransmission line 
element2throughlead20toprovideaparalelcircuit 
arrangementforthetwotransmission line elementsas 
schematicalyindicatedin Fgure3,Theresultingcir 
cuit,hereinafterreferredtoasthevariableartificialtrans 
mission lineas distinguished from the variable artificial 
tranSmission line elements,providesa widerange ofin 
ductance and capacitance ina versatilefour-terminal or 
L networkforaccomplishingany of a number offanc 
tionssuchasthoseenumeratedin the statement ofthe 
objects? - 

Dielectrictube5ofeachvariableartificialtransmission 
lineelement1and2issuitablyrestrainedagainstrotation 
relativetocontainer3 byconnectionswithterminalposts 
1Land19as wellas byspring-like brackets21carriedon 
the inside ofthe container. 
,A core orrotor22 havinga pair of cyindricaly 
shapedend portions23 and24andasemi-cyindricaly 
shaped centerportion25,asmost clearlyshownin Fig 
ure2is provided foreach variableartfcialtransmis sonline element,Rotor22issidablyreceivedwithin 
deectrictube5,Cyindricalyshapedend portions23 
and24ofrotor22serve tosupportandaigntherotor 
withrespect tothe dielectrictubeandpositionthecurved 
surface.oftherotor closeyadjacentalongitudinalseg? 
ment oftheinnersurface ofthedielectrictube,Whie 
center portion 25 of the rotoris shown and described 
hereinasbeingsemi-cyindrical,itshould beunderstood 
thatanycross-Sectionalshape maybe employedsolong 
asa camJike actionis efectivey obtained toprovide 
meansfo varyingtheinductanceandcapacitance ofthe 
externalcircuit, ?’ - , 

Shafts26and27,oneateachendofrotor22extends 




