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The Double Delta isa newand unique
design which providesboth broad-band
and efficient performanceon the low-frequency
bands for a compact, vertically polarized
antenna. Theease of tuning and the simple
construction arespecial features.

During recent years ma ny fo rms have
been developed for reasonably com ­

pact lo w-frequency antennas th at would
exhibit bett er efficiency than base-loaded
vertic als, be reasonably bro ad-band, and
have a more pr edic table and controlled
radiation patt ern than random long-wire
an te nnas. Variou s antenna forms have
achieved some combina tion of these elec tri­
cal qualit ies, but usually their forms were
such as to pose many const ructional prob­
lems . One examp le would be low-frequ ency
cage-type verti cal antennas. The c<:,ne shaped
cage requires at least 8 to 16 radial wires,
an d t he open en d of the cone mus t be at the
apex of the ant enna struc t ure an d not at th e
gro un d end. Also, a good gro und radial
sys tem is required for efficien t operation of
such an an tenna.

This article , however , describes a new and
unique t yp e of compact low-freque ncy an­
tenna design which combines many of th e
feat ures of previous designs but ye t is very
simp le to construct an d can have a wide
range of. ph ysical dimensions. No ind uctive
loading is used in the design, it is reasonably
broad-band (over two low-frequency ba nds
with reasonable ante nna dimensions), it can
be fed with any common tr ansmission line,
it has an omnidirecti onal radiation patt ern
and the effici ency is goo d (again wit h
reasonable anten na dimensions) without t he
use of a gro un d radial system . Altho ugh th e
design can cer ta inly be used fo r any fixed
sta tion operation , its ease of co nstruction
an d erect ion makes it par tic ularly applicable
to po rtable op erations.
Basic Design

The design of th e antenna, nickname d th e
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Fig. 1. Th e Double Delta an tenna is basically a
com bina tion of a ver ti cal hal f rhom bic design (A),
frequently called a delta an tenna, and a turnstile
an tenna (B) made from f olded dip ole antennas.

Double Delt a, was not simply " pulled out of
th e hat" bu t is based upon two well esta b­
lished and proven antenna forms. Figur e 1
sho ws these forms. The antenna forms of
Fig. I (A) may not appear imme dia tely
famil iar, but it is really just half a terminated
rh ombic antenna which is verti cally orient­
ed , and is fre qu en tly re ferred to as a Delta
antenna. It radiat es mainly at high radia t ion
angles, an d is particu larly useful for short­
skip work on the lower-frequen cy bands. In
its proper rhombic fo rm and to provide
so me direct ivity and gain , the dimensions of
th e ante nn a have to be fairly large - at least
a 60 ft cente r height on 40 meters, for
instance. However , because the te rminating
resistor makes the antenna non-reso na nt, it
will accep t power over a bro ad range of
frequencies even when its physical dimen­
sions are contracted . Th e terminating resis­
tor value must only be chosen for given
phy sical dimensions of the an tenna . The

radiat ion pattern of t he ante nna will cha nge
as its dimensions are reduced to the po int
where a small loop configuration is reached .
Generally , th e verti cal plane radiation pa t­
tern becomes mu ch broader , and fo r a given
loop or delta size on a given freq uency , the
horizontal plane "radiation may be mainly
broadside or in line wit h the physical plane
of the antenna. Such an ante nn a could be
used alone wit h reduce d dimensions, but one
real disadvantage would be the rad iat ion
pattern change with frequency .

The antenna fo rm of Fig. I (B) is that of
a conventional turn stile an ten na which con­
sists of t wo half-wave folded dipoles phased
so that an om nid irecti on al horizontal radi a­
tion pattern is produce d. Th e necessary
phasing is often do ne wit h a separat e ph asing
line, but it can also be done by proper
int erconnect ion o f the dipole feed terminals
as shown. When done in this manner, th e
phasing will remain correct over whatever
range the basic di pole ante nnas can be
ope rate d.

Figure 2 shows how the basic two tore­
going antenna ideas are combined to fo rm
the Double Delta antenna. As can be seen, it
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Fig. 2. Th e DouWe Delta consists of two Delt a
anten nas placed at righ t angles to each other and
phased in a manner similar to a tumetile an tenna.
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consists of t wo single Delta antennas orien t­
ed and phased like the dipole ante nnas in a
turnst ile co nfiguration. Although the rad ia­
tion patt ern of the single Delta anten na will
change wit h frequency (depending upon
dimensions), th e tu rnstile type ph asing
mak es the Double Delta retain an essen tially
omnidir ectio nal rad iation pattern. The use
of t wo Delt a an tenn as fur ther broadens th e
frequency bandwidt h of th e overall an te nna
sys te m. Although a sepa rate terminat ing
resisto r could be used in each Delt a, the use
of a single resist o r was foun d to be suffi ­
cien t.

No speci fic dim ensions , even in terms of
wavelength , was mentio ned in th e forego ing
discussion because, in fac t, no har d and fast
dimensio ns can be given. Th e fo llowing
section of this art icle des cribes a Double
Delta an tenna which I const ruc ted for use
on 80 and 40 met ers, but th e dimensions
shown are by no means the only possible
ones. Alth ough studies could not be mad e of
a large variety of antenna dimensions, it
would appear th at go od efficien cy will be
ach ieved as long as th e total lineal leng th of
each Delta element (sides plus bo tt om sec­
tion) is made ab ou t 'lJ wave on the lowest
frequency band to be used . The ante nna will
work with shorter dim ension s, but th e e ffi­
ciency will suffer. Pro bably an absolute
lower limit would be to make th e lineal
length 1/8 wave at the lowest operating
frequ ency . Even with these rest rictions, the
ante nna height required is only a fraction of
th at of o ther desi gns. The ratio of tota l base
length to height (not side length ) at the
center should no t be made great er than a I : I
ratio . This grea t lat itud e in choosing th e
antenna dimensions is partly poss ible be­
cause t he termina ting resistor can be "tai­
lor ed " to suit a given im pedance transmis­
sion line, an d one is not dependent solely
upon the an tenn a co nfigu ration to esta blish
the feed po int im pedan ce.

Pract ical " Double Delt a" Example

Figur e 3 shows the dimensions of on e
" Double Delta" design which I tried fo r 80
and 40 me ter operation. The total lineal
length of eac h Delta was made about Y.i wave
on 80 meters. T he base lengt h to he ight ratio
was chosen suc h that the height was about
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Fig. 3. Dim ensions of a Double Delt a antenna
which was tested. Coaxial transm ission lin e can
also be used as explained in the test.

27 ft in o rde r to allo w sim ple erec tion of the
antenn a via a rope suppo rt around a h igh
tree trunk .

The ante nna was construc ted of ord inary
stranded anten na wire wit h egg insulat ors
at t ach ed to wo od en stakes, driven in the
ground, used to pla ce the t wo Delta triangles
at righ t angles to each o th er. Special piexi­
glass insulator s were fabri cat ed to join the
wires at the apex of the antenna and at the
base where the t ransmission line is jo ine d to
the ante nna. Probably many o ther schemes
can be used for these insula tors, bu t the
plcxiglass typ es are simple and inexpensive
to fab ricat e. Det ails of the construct ion of
these insulator s is shown in Fig. 4 . Th e
upper insula tor joins t he individual Delta
elemen ts in a criss-cross fash ion wit h the
n on-ind uct ive type terminati ng resisto r
mounted on on e side of the plexiglass
insul ato r an d connected by ju mp er wires to
the Delta elements. A ho le was drilled in the
cen ter of th e insulator and 14 in . ny lon rope
kno tt ed und ernea th th e insulator for use as a
support line. The bottom insulat or is basi­
cally t he same as th e upper insu lator, except
tha t the jumpe r wires for the Delt a elements
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to at least Y4 of the po wer inp ut of the
transmitter used. The 25 watt resisto r used
wit h t he ante nna shown showed no signs of
overload when used with a 150 watt tran s­
mitt er on SSB.

Perfor mance Result s

Swr measur emen ts made on the anten na
of Fig. 3 showed an swr of less than 2: I
across bo th the 80 and 40 mete r bands. It
pro bab ly wo uld be poss ible to furt her re­
duce th e swr on anyone band by more
carefu l selec tion of the termina ting resistor.
The to tal ban dw idth of the antenna was no t
de ter mined, since only 80 and 40 meter
op eration was of in terest. Ho wever , th ere is
a good po ssibility that when properly confi­
gured the antenna can be used as a tri-band
affair. The on ly possible d isadvantage to
such operation is that as the Delta elem ents
becom e larger in terms of wavelength, one
may approach th e origina l verti cal half
rhombic design with its very high radiati on
angle .

Comparison rests of t he Double Delt a
design agains t a base loaded 23 ft verti cal
mad e of tu bing consiste n tly showed th e
Double Delt a to pro duce stronger signals on
the order of Yz to '2 "'S," un its.
Summary ~,

The Double Delta shows good pro mise of
being a very usef ul and sim ple antenna for
use on th e low-frequ ency ha nds. No claim is
made th at the optim um dimension s for the
antenn a have been determin ed , but the
results achieved certainly indi cate th e vali­
dity of th e basic design .

Many variat ions on the basic design sug­
gest themselves, especially if one were in t er­
ested only in single-band op eration . for
instance, going back to Fig. 1 (A) , one could
use a varia ble capacito r to resona te the
antenna " loop style" on a partic ular fre­
quency . the Double Delt a of Fig. 2 could
then be constr uc ted with a resonatin g ca pa­
cito r in eac h Delta . Th is would increase th e
antenna effi cien cy by eliminating the dissi­
pat ion loss in the ter minting resistor. How­
ever , one wou ld have to accept the feed
poin t im pedan ce thus pro duced and use a
matching net work , if necessary, at th e feed
terminals to co uple to a tra nsmission line.
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arc wired directly fro m edge to edge. The
transmission line used is solde red to the
jum per wires and th e cable held in plac e on
the insulato r by means of a metal or plastic
clamp.

Although a 390n transmission line was
used , any co mmo n imp eda nce transmission
line, includ ing coaxial types, can be used by
pro perly choosing the value of the termi na­
ting resisto r. Using I or 2 watt car bo n
composi tion resistors as test resistors, the
value of th e termina t ing resisto r can be
fou nd which produces the lowest transmis­
sion line swr over the desired o perating
range . Only a fe w watts of tranm itte r power
outpu t should be used fo r these tes ts
(enough power to properly set the swr
meter) and then a 25-75 wat t resist or
substituted fo r op era tion at full transmitter
power. The wattage rating of the terminating
resist or depend s upo n the dimensions of the
an tenna, but a safe app roach would be to
choose a resisto r with a wattage ra ting equal

Fig. 4. De rails of the upper (A) and lower (B)
plastic insulat ors for th e antenn a of Fig. 3 .
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