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ANTENNA DESIGNS
FOR UHF/VHF

William L. N agle W3DUQ
RD·j Box 188A
Honeybrook PA 19344

T he log period ic a nten na was origina lly
designed and proved at the University

of Illinois in 19 55. Since then , the military
has been making extensive use of th is
tremendously versa t ile ante nna concept.
Until recently , fe w in the amateur frater
nity have known about the log period ic
principle.

Through the use o f comp uter-aided
design , I have developed three such anten
nas for use in the ama teur bands. The
dimensions for the three are given in Table
I. All three antennas exhibi t a forward gain
of 13 .5 dB with a front-to-back ratio of
better than 15 dB over t he specified

freq ue ncy ran ge. The swr is better than
1.8: l over the specified freq uencies.

The first anten na will cover the range of
2 1 to 55 MHz ; the second ante nna will
cover 50 to J50 MHz ; and the third
covers 140 to 450 MHz. These an tennas are
designed with a 5% frequency overshoot a t
the low end and a 4 5% overshoot at the
high-frequency end to maintain logarithmic
response over the comp lete frequen cy
range specified . In log periodic antenna
operation, approximately four eleme nts a re
act ive at anyone specific frequency , thus
the necessity for the lo w and high fre
quency extensions. All three an ten nas are

Table 1. Spacing and Dimensions for L og Per iodic VHF An tennas.

21-55 MHz Array 50-150 MHz Array 140-450 MHz Array

Element Length, ft Cia, in. Spacing, ft Length, ft Cia, in. Spacing, ft Length, ft Cia, in . Spacing, ft

1 12 .240 1.50 3 .4 4 4 5 .256 1.00 2 .0 6 6 1.755 0 .25 0 .738
2 11 .1 90 1.25 3 .099 4 .739 1.00 1.860 1.5 70 0 .25 0 .664
3 10.083 1.25 2 .789 4 .274 1.00 1.674 1.304 0 .25 0 .598
4 9 .087 1.25 2 .5 10 3 .856 0 .75 1 .506 1.255 0 .25 0 .538
5 8 .190 1.25 2 .259 3.4 79 0 .75 1 .356 1.120 0.2 5 0 .484
6 7.383 1.00 2 .033 3 .140 0 .75 1 .220 .9 9 9 0 .25 0 .436
7 6 .657 1.00 1 .830 2 .83 5 0 .75 1.098 .890 0 .25 0 .39 2
8 6 .003 0.75 1.647 2 .561 0 .50 0 .988 .79 2 0 .25 0.353
9 5 .414 0 .75 1.482 2 .313 0 .50 0 .889 .70 4 0 .25 0 .318

10 4 .885 0.75 1.334 2 .091 0 .50 0 .800 .6 24 0 .25 0 .286
11 4 .409 0 .75 1 .200 1.891 0 .50 0.720 .553 0 .25 0 .257
12 3 .980 0 .50 1.080 1. 711 0 .375 0.648 .489 0.25 0 .231
13 3 .593 0 .50 0 .000 1 .549 0 .375 0 .584 .431 0 .25 0 .208
14 1 .403 0.375 0 .525 .3 78 0.25 0 .187
15 1.272 0 .375 0 .000 .3 3 2 0 .25 0 .169
16 .29 0 0.25 0 .000

Boom 2 5 .0 2 .0 0.5 16.17 1.5 0.5 5 .98 1.5 0 .5
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Fig. 1. Ty pical log period ic an tenna. Note th at
top boom is fed from th e cen ter cond uctor.

the bottom is f ed from the coax shie ld wh ile th e

designed for a feed line impedance o f 50n
for use with coax such as RG-8 /U. All of
the an tennas are design-rated for I kW .
100% modulated . The alpha. o r logarithmic
element ta per is 28 degrees for all three
ante nnas.

Construction
Construction is stra igh t fo rward , and

you can use your own ingenuity as far as
fastening the elements to the boom, and
also the dielectric spacer con figuratio ns. I

used heliarc welding for securing the ele
ments, and fiber glass for the dielectric.

Element lengths for the highest fre
quency antenna were ca lculated for the
elements to be inserted completely through
the boom, flush with the far wall . The two
lower frequen cy antennas have element
lengths calculated to butt flush against the
element side of the boom. If the elements
are to be inserted through the boom on
these other two (2 1-55 . 50- 150 MHz).
add the boom d iameter to each element

50n FEEDLINE

SHIELD EXTENDED
TO MID POINT OF
BOOM SPACING

SHIELD BOLTED
THROUGH BOOM END

BOOM END WITH
SHORTEST ELEMENT

DIELECTRIC
SPACER

CENTER CONDUCTOR BOLTED
THROUGH BOOM END

DIELECTRIC MAST
INSULATORS

• - MAST

DIELECTRIC
- SPACER

BOOMS<:

o ===::...--======
SHIELD BOLTED
TO BOOM

Fig. 2. Feeding the log periodic is rela tively simple. Just rem ove the ou ter plastic jack et from feedUne
for the en tire leng th of the boom, so that the coax shield is permitted to short itself inside the boom
as well as the soUd electrical connections at each en d of the boom.
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ing a log period ic antenna from a metal
mast , the two boo ms must have a dielect ric
spacing from the mast of at least twice the
boom-to-boom spacing; o therwise you will
in troduce discontinuities in to th e fee d
system.

Feedline insertion and connection are
shown in Fig . I .

. . . W3D UQ ·

Notes
Any change in the list ed boom d iam

ete rs will necessitate a cha nge in the
boom-to-boo m spacing in order to ma in
ta in the feed impedance at son .

The location o f the support mast is not
critical ; ideally . it should be at the array 's
center of gravity .

The ante nnas may be orien ted either
horizon ta lly or vert ically, depending o n the
type of polarizat ion desired . The hori
zonta l beamwidth of a typica l log period ic
an tenna is approxima tely 60 degrees, while
the vertical beamwidth is o n the order of
100 degrees. These are the - 3 d B points
shown in Fig. 3.

r------j ~.'~ I----'"

Fig. 3. Typica l log periodic antenna patterns.

length shown before cutt ing the elements.
Tw o booms must be const ructed for

each ante nna as shown in the isometric
view of Fig. I . Also remember, in support-
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