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two con.du.ctors like the driven element and with the same center-to-centel:' 

spacing as the actual antenna elern.ents, a.nd Z 02 is sim.ilarly defin.ed but 
, 

for the parasitic element. Gue:d;1er by means of a.n e enHally equivalen.t 

Inethod of approach has obtained the same result as va.n B. Robe.r.1:s but has 

co sidered folded dipoles of two and more elements. 12 

Schell off a.nd FriiE; have extended van B. Roberts' analys·s and 

13give 'the following formula for the input admittance of a folded dipole: 

Y in = - i j Y 0 cot Ii h + YP 

where YO is the characteristic admittance of the conductors energized antI.­

syrrun rically or in push-pull, and Y p is the input admittance of the two 

condu.ctors connected in parallel. This formula is similar to th~ formula 

developed in this paper and yields approximately the sam.e results for many 

ca.se of practical interest. 

This paper will include, in. addition to the d.ev lopmerrt of a formula 

for the i put impedan.ce of folded d.ipole ant nas form.ed from conductors 

of unequal a5 well as equal size conductors, typical computed j.Inpedance 

curve • an t e comparison of these computed curves with exper. irnentally 

determin.ed Cl~.rves. 

II. Derivat.ion of Impedance Formu.la 

A..y ical folded dipole made of con.dudors of uneq'j.al si.ze is shown 

.. F'm\,g, 1'). (a" E i.s assumed t.hat conductor 1, the driven condudor has a ra.diu.s 

aJ) con..dudor 2 has a radius a 2 ; andtha the conducto'l'5 are spaced a dt c.e 
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b between their axes. Since the system is linear. the principle of Hn.ea,r' 

superposition may be applied to resolvethe problem of determinin.g the in­

put impedance as seen by the gen.erator V 1 into two less difficult probl~ms. 

If the folded dipole is pictured as two closely·-coupled elements hav,­

in.g self-impedances Z ~ 1 and Z ~Z and coupled by a mutual imFedanc~ Z'lZ' 

th f llo,",/ing circuital equations can be written: 

(1) 
o;;::ZV I +Z' I 

1Z 1 sZ Z 

In writing these equations it is assumed that. the generator whose voltage 

is V 1 is a point generator, that the currents 11 and I are the currents at.Z 

the midpoints of elements 1 and Z, respectively, and that the impedances 

Z 9 I' ZO and Z 8 are based on the actual current distributions on the folded 
s 5Z 1Z 

dipole. The input impedance determined by Eqs. (l) is given by 

(2 ) 

If the impedances Z~l' z~Z anq, Z liZ were known t.his expression 

could be used to determine the input impedance to the folded dipole. How­

ever, it is necessary to know the current distributions on conductors 1 and 

Z in order to compute Z; I' Z'Z and Z i. These current dis+.ributions are 
s s lZ 

not known ar.d cannot easily be appr oximated Hence, the currenis at the 

:midpoints of conductors I and Z will be resolved into syrnmetrica1 an.d anti­

symrn. :dcal components; the distributions associated with~;hE syrrunetrical 

and anti-symmetrical components of t.hese reference currents will then be 

app oxirnated; the input impedances associated wiJh these componfeuis ill 


