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UNITED STATEs PATENT oFFICE: 

The presentiventica involwes a simpleadapte Which has So far aot been fixed isso chosen that 
Ot ratiching Haearls mounted in the open air 
betWeel a, Sy11aietrical aaterninal and a, inilater 
3lly grotInded Cale, - 

AIl Object of te iWeition i3 to DVide an 
ainterina, EliaCling deVice of a particularly Simple 
fOT1 Of COThStrugtor). 
Another object is to prowide a partictilary 

ConVernient Ways aditistinent for B, Imatoing de 
WiCe Which allOWS a, W73er-p"OCf COStite of t}G 
e:IntiIre iTailer STUICUIre. 

It is feasibie to establish a jtr1ction Cr tra Si 
tion fron a two-goraditictior Systeral to a three 
conditictor system, or wice'versa, by the aid of a 
Conductor loop hBying a Ierlgth of N/4, Where 
X is the leingth of the operating Wave, Whicita iS 
included in a, circtit org31ization as shown in 
Figuire 1. Figuire 2 StaOWSain eamboditimeint Cf the 
i1Vention, as apolied to the stilictUlre Of FigliIre 
1, while Figure 3 shows a modification alowing 
improved adjustiment for inatching. In Figulte 1 
the conductor loop must have exactily the length 
of a, quarter-Wave, for it is ony UIndier thi8 Coradi 
tion that the loop astimes the Imatite Of a reject01 
Circuit, 10oking frohn the Siginal SOUTCe. Hei1Ce, if 
an arrangement of thiskind is to Opeate Satisia C 
tority, and if eXact tUImitagis t0 be instei, itialist 
be Imade extensible telescope-fashion, 3ild thiS Ire 
Cluireraent is likely to ineet With SeriCuls Inechaini 
Cal difiCUlties Wilere Operl-Bii inStallatiOrls Bre 
dealt With, such as in anteinina inatching trans 
forrine:S, beCalise Of the IneCeSSity Of proVidilg 
adequate packing to prevent the entrance of 
111OiStUIre, etC. 
Now, according to the present invention the 

said practical dificlity is obviated, as showa in 
Figuire 2, by Simoly ChooSing for the loop I, 3 
leingth Slightily CVer \/4, While preciSetIning is 
acComplished by the agei10y of a Stort-circuiting 
Slide S Contledied betWeen the ouiter Congictorts, 
the Irimidpoint of the side, for the Sake of sytrin 
I11etry, being at grotitild Coteitial. IImaStalICll BS 
the short-citcuited part of the loop is aliso in 
Irefererace to the Side id a synalietric positica, 
mothing will be changed so far as the symmetri 
Cizing Or balai1Ciag effeCt, O : he Wil.0le: 3:1:Bilage 
ment is concerned. HoWeVer, there is the ad 
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vantage tina the entire line can be designed in 
a, 10erfectily Water-proof trianneIT; also, in 3, CaSe 
Where a, great ?ntlimber Of SUCil dieViCeS desighed 
for difetent W3Wes WOtld be Ineeded Sulch as fotind 
in al lage-p0Wer Statioil8, al W3VeS Cold be 
Cowered by a, Single type of inecillainiCal ConstruiC 
tion. . . 

If the distance between the two conditictors 

the ClairaCiteristic inpedance thereof, as paraliel 
lileS, is inade equal to the characteistic im 
pedance of the concentric feeder cable, then, if , 
the tWo Condtictiots are exteraded in the form of a 
parallel lerigth of ithe of at least X/2, a matched 
State Imay be found by the arraingement of a 
SUlitable Iparallel reactance XP at a suitable place. 
ReactBH1Ce XP Comprises a loop having a length .." 
greater than half the 1ength of the operating 
Wave Which maybeadjusted to the proper 1ength 
by Shortilg Slide S". The point of connection 
?f Ireactiance Ke is Slidable over the matching 
Section IMI. -- 

If the Characteristic impediance Z2 of the an 
ternia feeder leadis Substantialy higher than the 
Chairacteristic impediance Z1 of he cable, it may, 
lilder Certain Circurnstances, beadvisable fo in 
trodllCe betWeen the Syrametricizing loop arld the 
ailterirla feeder lead a transformation length 20) 
equlal to \/4 haVing a characteristic impedaince 

VZ, Z 
BS SiOWia in Figuire 3 and Corinprising conductors 
T"I", The 1ength of the conductors can be easily 25 
adjillSted by the aid of sleeves HI which are sid-. 
able over the Symmetricizing or balancing loop 
SO aS to IreSUlt in the desired free length of the 
traaSforriation leingth for the wave used, In the 
Same Way, of Course, the transformation section 30 
18y COnSist Of tWo inter-engaging sleeves so that 
ttle Shiftable Oliter sleeve engages over the an 
tehinal feed lead haWing a characteristic imped 
Bilice 22. . 
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1. A deVice for Colipling together a concentric 
Conductiot feeder line having an outer sheath atind 
an inner Conductor and a symnetrical Ioad com 
prising ara BlXiliary Conductor having one end 
Filaced adjacent the end of the feeder line and 49 
C011ected to Said inner conductor andhaying the 
Other eind Corlinected to the outer sheath of said 
feeder lirle, the 1ength of Said auxiliary conductor 
being greater than a, CUlarter of the length of the 
Iongest WaWe With Which the device is to be op- 45 
erated and an adjustable short-Circuiting slide 
C011ecting Said aUXiliary Cohductor and said 
Stleath Whereby the 1ength of Said auxiliary Con 
dillCtior betWeen Said Slide and Said inne conditic 
tor may beadjusted to one-quarter of the length pg 
Of the Operating WaVe. 

2. A device for coupling together a concentric 
C011dUICtOf feedeII line haying Bal otter Sheath and 
an inner conductor and a symmetrical load com- -- 
prising an auxiliary conductor having one end 53 
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2 
placed adjacent the end of the feeder line and 
C0minected to Said inner Conductor and haWing the 
other end Cohnected to the 011ter Sheath Of Said 
ifeeder line, the length of Said auxiliary Conductor 
being greater thain a quarter of the length of the 
longest Wave With Which the device is to be 00 
erated and al adjustable Shott-Circuiting Slide 
Connecting Said auxiliary Conductor and Said 
Sheath Whereby the leingth of Said al1xiliary Coin 
dUICtor between Said Slide and Said irainer COIa 
ductor Imay be adjusted to one-qularter of the 
length of the operating WaVe, Said SymmetriCal 
load being Cominected betWeen Said Sheath aild 
Said auxiliary Conductor at the end of Said feedeII 
iine. 

3. A device for Coupling together a, C011CentitiC 
Conductor feeder line havilag an ouiter Sheath and 
an inner Condlictor and a, SymmetriCal load C01 
prising an atiXiliary conductor having one end 
placed adjacent the end of the feeder line aliad 
connected to Said inner Conductor and haWing 
the other end Connected to the outer Sheath Of 
said feeder line and forming an eloingated IOOp, 
the length of Said Condulctor being greate thain 
a quarter of the length of the longest Wave With 
which the device is to be operated and arl ad 
justable Short-Circuiting Slide ConneCting Said 
auxiliary conductor and Said Sheath Wheteby the 
length of saidi auxiliary conductioir between Said 
slide and said innet conductor inay be adjusted 
to one-quarter of the length of the Operating 
Wave, Said Symmetrical load being Coninected be 
tween said sheath and Said auxilialy COricillictO1? 
at the end of Said feeder line. 

4. A device for coupling togethet a COIncentriC 
conductor feeder 1ime having al ?ulter Sheath 
and an inner conditictor and a Symmetrical IOad 
comprising an auxiliary ConductiOT haVing ?ine 
end placed adjacent the end of the feede ine 
and connected to said ininer Condtctor aind hay 
ing the other end connected to the outer sheath 
of said feeder line and forming an elongated IOOp, 
the length of said conductiot being greater thain 
a quarter of the length of the longest Wave With 
which the device is to be operated and al adjuSt 
able short-Circuiting Slide Cominecting Said allX 
iliary conductor and Said Sheath Whereby the 
1ength of Said alixilialy CondulctiO1 betWeen Said 
Slide and Said inner Conductor Imay beadjuSted 
to one-quarter of the length ?f the Operatillag 
Wave, the outer sheath of said feeder line and 
said auxiliary conductor being eXtended beyond 
the end of Said feeder line as a, Ipait’ ?f Iparallel 
Conductors 31nd Said SyminetriCal load being Con 
nected to the einds theireOf. 

5. A device for COUpling togethe a, con Centric 
conductor feeder line ha Wing an outer Sheath and 
an inner CondUICOI and a SynietitiCal load Com 
prising an alIXiary COhidUICtor haViting one end 
placed adjacent the end of the feedel 1ine and 
Connected to Said innel CondUICtol and haying the 
othel end COraineCted TO the OUter Sheath Of Said 
feeder line arld foliming an elongated loop, the 
length of Said Cohductor being greater than a 
quarter of the leingth of the longest Wave With 
Which the deViCe is to be Opelated and Bin ad 
juStable Sholt-Citculiting Slide Conraecting Said 
auxiliality Conductiol aind Said Sheath Wheireby the 
length Of Said allXiary COIndlictiOr betWeen Said 
Slide and Said ininel ColductOf Imay beadiusted to 
Ol16-Cluarter of the length of the operating WaVe, 
the Outer Sheath Of Said feeder line and Said aux 
iliary Condtictiot being extended ibeyond the end of 
Said feeder line 3S 8, pail of paraliel coiductiots, 
the distaince betWeen Said parallel Corlductors 
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beling SO ChOSein that the inpediance of the Sym 
1etical Ioad is equal to that of the ifeeder line. 

6. A deVica for Coupling together a, concentric 
COildUICtiOI feede Iile liaWing an oulter Sheath and 
Bil in:ler CondulCtiOl'aild a, Syminnettical load Com 
ptiSing ail auxiality Conductor having one end 
placed adjacent the end of the feeder line and 
COI111ected to Said ininet Conductor and having 
the Othe end Cominected to the outer Sheath of 
Said feeder ine and forming an elongated loop, 
the lengtil Of Said Conditicto being greater than 
8, Cllaittei Of the leingtil Of the longest Wave With 
Which the device is to be operated and an adjust 
able ShiOtt-Circliting Slide Corlinecting Said auxil 
iary COildUICtio1 and Said Sheath Whereby the 
leingth Of Said auxiliary conductor between said 
Side and Said inner condiuctor may be adjusted 
to One-qulatter Of the lerigh oi ahe operating 
W3Ve, the Oliter Sheath of Said feeder line and 
Said all Xiary conditlctor being extendied as a pair 
Of paitallel Corldlictors beyotld the end of said 
eeder line a diStainceat Heast as great as half the 
length Of the loragest W7ave witin which said device 
IS to be Operatied and Said symmetrical load con 
11ected to the eilds Of Said paitaliel coiductors. 

7. A CieVice for coliping together a concentric 
COrductiO1 feede lie haVing an outer sheath 
Bid Bil ininer COIndlctor aind a Syrametrical 1oad 
CCiptiSing an atixilialry Conductor having one end 
placed adjaCelit the end of the feeder 1ine and 
CCIntiected to Said inet cotaductor and having the 
Other end Connected to the outer sheath of said 
Teeder line and iotiming an elongated loop, the 
1eragit of Said Conductor being greater than a 
Clarter Of the Ileingth of the longest Wave with : 
Which the device is to be operated aind an adjust 
able Stort-CirCiting Side connecting said auxil 
iality CO1CllictiOt and Said Sheath whereby the 
1eagt? Of Said alixiliality conductor between said 
Slide and Said ininer corlductoir imay be adjusted 
to One-Clarter of the length of the operating 
W3Ve, the OUlte Stleath of Said feediet ine and said 
BUXiliary C011dlctiot being eXtended as a pair of 
PBirallel Corlductors beyond the end of said feeder 
line a distanceat leastas great ashalf the length 
Of tile IOlgest Wave With Which Said device is to be 
Operated, Said Syrinetrical Ioad being connected 
to the ends of Said parallel cohductors and an ad 
jlistable Ireactiance corlinected across said pair of 
ID31allel COInductors. 

8. A device for Coupling together a, concentric 
COli?dlctiOr feeder lie having ard outer sheath and 
ain ininer Conductior and a syminetrical load com 
prising an auxiality conductor haying one end 
placed adjacent the eind of the feeder line and 
Coainected to Said iner Conductor 9ind having the 
Othe eind COhilectied to the ouitel sheath of said 
feeder line arld forming an eloragated Ioop, the 
1ength of Said Conductiot being greater than a 
Clairter Of the Jeragth of the Iongest wave with 
Which the device is to be operated and an adjust 
able SiOtt-Circuiting Slide contnecting said auxil 
iary COildulCOIT 31nd Said Sileath Winereby the 
ength Of Said auxiary Conductor between said 
Slide and Said ininet Colductor inay be adjusted 
to One-CUlaiter of the leingtin of the operating 
WaVe, the OUltet Sheath of Said feeder Jime and 
Said all Xiliary Conductiot being extended as a pai: 
Of parailel C011ductioTS lbeyond the end of said 
feeciet line a distance at least as great as inalf the 
leingth Of tile longest Waye with which said device 
IS to be Operated, Said Syminetrical load being 
COilected to the ends Of Said pairaliel conductors 
and ain adjuStable Ireactiance Coninected across 
Said pail Of paralle Coriductots, the point of con 
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- Inection of said reactance being Wariable along the 
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1ength of Said ConditictorS. -- 
9. A device for coupling together a, concentric 

conductor feeder 1ine having an outer sheath 
and ain inner Conductor and a, Symmetrical load 
Comprising an auxiliary Conductor having one end 
plaCed adjacent the end of the feeder line and 
COilhected t0 Said inimer CondUlctior and ha Wing the 
other end connected to the outer sheath of said 
feeder line and forming an elongated loop, the 
1ength of Said conductor being greater than a 
quarter of the length of the longest Wave with 
Which the device is to be operated and an adjitist 
able Short-Circuiting Slide Cohinecting Said auxill 
iary Condulctor and Said Sheath Whereby the 
1ength of Said auxiliary Conductor betWeen Said 
Side and Said inner Conductor Imay ibeadijusted to 
One-quarter of the length of the operating Wave, 
the oulter Sheath of Said feeder line and Said aux 
iliary Conductor being extended as a, pair of par 
alel conductorsbeyondthe end of said feeder line 
a distance a least aSgreat as oine-quarter of the 
1ength of the 1ongest wave with which the device 
istobe operated, said symmetricalloadbeingcon 
11ectied to the ends Of Said parallel Conductors, the 
dialimeter of Said parallel Conditictors being so 
related to the spacing therebetween that the im 

30 

Ipedance thereof is equal to the geometric mean 
between the impediance of the feeder ine and the 
impedance of the 10op and means for Warying 
the effective length of Said parallel Conductors. 

10. A device for coupling together a, concentric 
conductor feederine having an outer sheath and 

an inner conductor and a symmetrical load com 
priSing an auxiliary CondUlctor haWing ?rle eld 
1placed adjacent the end of the feeder line and 
connected to said inner conductor and having the 
other end Connectied to the outer Sheath of Said 
feeder ine and forming an elongated loop, the 
1ength of said conductor being greater than a 
quarter of the length of the longest Waye With 
Wilich the device is to be operated and alia adjust 
able Short-Circuiting Slide Colanecting Said aUIXil 
.iary conductor and Said Sheath Whereby the 
iength of said auxiary conductor between said 
Slide aild Said inner CondUlctor Imay be adj11Sted 
to Oile-quarter of the length of the operating 
Waye, the Oute: Sheath of Said ifeeder line and 
Said aUXiliary Conductior being eXteinded as a, Ipair 
Of Iparailel Condulctors beyond the end of Said 
ifeeder line a, distarace at least as great BS Oile 
CUBrher of the length of the loingest Wave With 
Whicil the device is to be operated, Said sym 
Irinetrical load being cominected to the ends of Said 
pairaliel Condtictors, the diameter of Said parallel 
Conductors being So telated to the Spacing there 
betWeen that the impedance theteof is equal to 
the geometric 11ean betWeern the impedande of the 
ifeeder line and the impedance of the loop and 
adjustable Slides slidable over Said Sheath and 
said auxiary conductor and in contact with said 
Ipairallel Conductors Whereby the effective length 
of Said conductors Imay be Waried, 
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