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GIANT Wire Antennas
- impress the neighbors

Fig, 1. Antenna imp edance is de term ined by vo ltage and
cu rrent at the feedpoint.

Determi ning the Correct
Antenna Lengt h

Ta b le 1 shows th e lor
mul as to use in orde r to
ca lc u la te the righ t len gth
lor each leg 01 the antenna
at th e Irequency 01 inter
est, on ce you have chosen
how many quarter wave
le ngths you w;;rrt each leg

minimum at its cen ter, and
eac h a lso has a low va lue
01 inpu t impeda nce.

a nd 3/2-wave le ngth di poles.
Not ice tha t the curren t in
the center 01 a lu ll-wave
antenna is low and the vo lt
age is high, resu lting in a
very high input impedance
on the order 01 sev eral
tho usand Ohms . However ,
the 3/2-wavele ngt h an ten na
has a vo ltage minimum at
it s center, sim i lar to the
ha ll-wavelength dip ole . The
leed poi nt im pedance is
aga in re la t iv e ly lo w -
a round 100 Ohms or so . to be . No t ice t hat a

A h d I h
'l\ -wave le ngth leg is more

t te en s 0 eac .. . . ' -.tha n 3 tim es as lo ng as a
di pole dr awn m Fig. 1 , the Yo -wave le ngth leg. This is
current IS shown to be at a b th ' II I. . ecause e In uence 0
rnm rrnum va lue a nd the " d II t " di . . h. . . en e ec ImlntS es as
vo ltage IS maximum. ThIS the numb er 01 qu ar te r
makes good se nse II yo u _ . . .
thi k b t it Th wave lengths m each leg m-

In a ou I . e current
I I ' h d I creases.owing at teen 0 a
piec e of w ire must be zero .The antenna ma y also be
becau se it has nowhe re to orie nted as a V -beam rath
go . On the othe r han d , the e r tha.~ a dipole, il d irec
voltage at the end 01 a wi re tivitv IS de sired . Ta ble 2
easily can be quite high. shows the incl uded angle
The impor tan t po int to (angle between t he two
re mem ber is that to get a legs 01 th e Vl lor severa l
low va lue 01 input imp ed- di ff e ren t V- bea m leg
a nce, th er.e must be a vo lt- lengths, as we ll as the ap
age minimum at the center proxim ate gain of eac h
01 th e a nte nna . In othe r co nli gurat io n.
words, eac h le g 01 t he For those 01 you with
a ntenna must be a n odd lots 01 rea l es ta te, Ta ble 3
number of quarter wave- gives the data required to
len gth s. For the ha ll-wave design a nd bui ld antenna s
dipole, each leg is Yo 01 a whic h are truly giants. The
waveleng th , while lor the leedpoint im pedance 01
3/2-wavele ngth dip ole, eac h th ese mon sters is in the
le g is 'l\ 0 1 a wave - neighborhood 01 t he 200
length . Eac h 01 t hese Ohm va lue give n lor th e
a nte nnas ha s a voltag e antennas 01 Table 1 .

AT FEE D POI NT,
V IS LOW , ANO
I IS HIG"
Z-Vlt
SO Z IS l OW

AT FEEO PO IlilT , v IS " IGM
AND I IS LOW
Z - VII SO Z IS " IGM

hal l-wave d ipole is its low
leedpoint imp edance. The
reason for th is is shown in
the upper drawing 01 Fig. 1.
This d rawing shows th e
stand ing wav es 01 vo ltage
and current whi ch are pres
ent on a reson ant ante nna.
From O hm's Law, the inpu t
impedance is eq ua l to t he
vo ltage divid ed by the cur
ren t at th e leedpoint 01 the
ante nna. For a half-wave
dipo le, the vo ltage at the
leedpoint is low a nd the
c urre nt is high , wh ich gives
a low va lue 01 impedance
- typica lly, 50 to 70 O hm s.

Ma ny ham s use ha ll
wave ante nnas, but it is also
poss ible to make a dip ole in
which each leg is mu ch
long er t han a qua rte r wave
len gth. Fig. 1 also shows the
vo ltage and current d istri
butions lor l -wave length

lIT ~EEO POINT. V IS LOW ANO I IS MIG"
zaV I I S O Z IS La ....
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Background
One advantage 01 the

Have you ever found
yo urself wa nting an

antenna th at was easy to
put up , had gain over a
d ipo le , wa s simp le to
match, a nd co uld work on
more tha n one band? The n
rea d on. This art icle shows
how to design a nd bui ld
wire antennas which are
longer than a hall wa ve
len gth . These a ntennas ma y
be ope rated as dipoles or
V-beams. By carelu l cho ice
01 leg len gt h, it is possible
to build a n a ntenna which
w ill work on several ama
te ur ba nd s, bu t req uires on
ly a single leedli ne . The in
put impedan ce is a bo ut 200
O hms and may eas ily be
matched to 50-Ohm coax
with a 4:1 balun .
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Table 1. Determ ining the co rrect leg length.

Table 2. Gain and included angle for V-beams.

Table 3. Leg lengths for very long antennas.

Included Angle
in Degrees

60
56
52
48

. 46
44
42
40
38
37
36
35
34
33
32
31

Gain
in dB

5.3
5.8
6.3
6.8
7.2
7.6
8.0
8.4
'8.8
9.2
9.6

10.0
10.3
10.5
10,7
10.9

t eg Length in Feet
(I in MHz)

11070/1
1156211
1205411
12546/1
1'30381t
13530/1
1402211
14514/1
1500611
154981t
159901t
1648211
16974/1
17466/1
1795811
18450/1
1894211
1943 4/1
19926/1
2041811
20910/1
2140211
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sc ribe d la rge ce nt e rfe d
ante nnas where the length
of each leg is a n odd
number of quarter wave
lengths. Multiband use of a
single ante nna is poss ible
by a judicious choice of leg
len gth , a nd low-sta nding
wav e ratios are achieved
bv -plac ing a 4:1 ba lun at
the feedpoint. These la rge
antennas show gain over a
nor mal dipole and may be
oriented in either stra ight
line or V-be.q!!!..configura
t ion. •

Leg Length in
Wavelength s

11/4
13/4
1514
17/4
19/4
21/4
23/4

,25/4
27/4
29/4
31/4
33/4
3514
37/4
39/4
41/4

Leg Length in
Wavelengths

45/4
47/4
49/4
51/4
53/4
5514
57/4
59/4
61/4
63/4
6514
67/4
69/4
7114
73/4
7514
77/4
79/4
81/4
83/4
85/4
87/4

15 meters . It has been my
exper ie nce that the actu a l
leg lengths on 80 meters
are somewhat shorter than
the formula values, so a leg
length of 428 feet may
work we ll on a ll bands
from 80 to 15 meters. A leg
length of 362 feet should
work on 40 and 20 me ters,
330 feet on 10 and 15
meters, and 310 feet on 80
and 15 mete rs. For really '
big anten nas, a leg length
of 710 fee t looks goo d on
40, 20, a nd 15 meters, 943
feet for 160 and 80 meters,
and 673 fee t for 160 a nd 20
meters.

Conclu sion
This a rti cle has de-

explained that multiband
operation was possible, 50

Igot out my calculato r and
made a list of ante nna
lengths which would be
reson an t in the ba nds I
wan ted to ope rate (80 a nd
20 meters ). Then I looked
thro ugh my list to see if a ny
of the numbers matched. It
turned out that a %-wave
leng th leg on 80 mete rswa s
the sa me size as a 11/4
wave length leg on 20 me
te rs - a bo ut 190 feet in
length .

This ante nna was built
from #12 co ppe rweld wire
and fed through a W2AU
balun with a 4:1 imped
ance ratio . The swr was
below 2:1 ac ross the whol e
20 mete r ba nd . On 80
meters, the reson ant fre
quency was lower than I
had planned (3.7 MHz ver
sus 3.9 MHz), but I st ill was
able to op erate my Triton
li on 75 meter phone with
the swr around 3:1.

Other suita ble com bina
tions can be found by plug
ging desired frequencies of
operation into the various
equat ions and making a list
of the res ulting leg lengths.
For exa mple, a leg leng th
of ab ou t 440 feet should
reson at e on bo th 80 a nd
and 40 meters, while 428
fee t looks good fo r 20 and

Leg Length in Feet
(f in MHz)

234/1
73811

12301t
172211
22 14/1
2706/1
319811
369011
4182/1
46 74/1
5166/1
565 811
6150/1
664211
7134/1
762611
81 1811
86101t
91021t
959411

1008611
1057811

Leg Length in
Wavelengths

1/4
3/4
5/4
7/4
9/4

11/4
13/4
1514
17/4
19/4
21/4
23/4
25/4
27/4
29/4
3 1/4
33/4
3514
37/4
39/4
41/4
43/4

The fo rmulas shown in
these ta bles will give leg
leng ths which are approx
imate ly correc t, but these
values should be used on ly
as sta rt ing poin ts. All an
tenn as should be cut a lit
tle bit long to a llow for
t rimm ing to the exact
length which is required.
The ac tua l resonant fre
qu ency of any ante nna is
affect ed by factor s such as
height above the ea rth and
proximity to other ob jects.

Multi band Use
Certa in leg length s will

resonate on more than one
amate ur band , which can
be very convenient. I used
to wor k in a sma ll coa l-min
ing tow n deep in the hills
and hollows of southern
West Virginia. I lived in a
mo bile home and had 340
feet of RG-8 coax which
ran from my ham shack up
the holl ow to a hilltop
beh ind my tra iler. I bad ly
needed an a nte nna which
could cover severa l bands
with a single feedline and
which had some gain to
mak e up fo r the cable
losses.

While read ing Ed Noll' s
book, 73 Dipole and Long
Wire Antennas, I ca me
acrojs th e info rmatio n
given here as Tabl e 1. Ed
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