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Log-periodic antenna texts provide little
information on methods of getting a
practical transmission line matched to the
antenna feedpoint. References 2, 5 and 7
describe methods of matching and feed-
ing vhf log periodics by use of boom
balun to coax matches, but most of these

systems are not suitable for high-
frequency log periodics.
The original log-periodic antennas

built here?® were first fed by using a 1:1
balun with the balanced winding across
the normal short-element feedpoint.
Although the swr was relatively low
across the 20-meter band and not too bad
on 15, there was some variation between
these two bands. On 10 meters there were
some bad swr excursions when going
from 28.0 to 29.7 MHz, some exceeding
2.5:1, showing a bad mismatch on these
higher frequencies. Equipment was not
readily available to make a complete swr
run over the antenna’s entire bandwidth,
14 10 30 MHz.

Though some of the vhf references
1,2,3,etc. jndicate that the swr could be
expected to go up to 2.5:1 over a log
periodic’s bandwidth, it was felt this
could be improved by a better matching
system between the transmission line and
the antenna. Upon checking several log
periodics at the normal short-element
feedpoint using the Omega Antenna



Noise Bridge, it was noted that there was
considerable variation in impedance over
the three bands.

analysis

Upon anaylzing this result it became
evident that the active or driven elements
(one-half wavelength long at a specific
frequency) were at various electrical dis-
tances (1/4 wave-wise) from the feed-
point. In fig. 1 for example, the second

with a feedline which is a half-wavelength
long. This was confirmed by tests with
the bridge on 20 meters.

Consider the situation on 15 meters.
Element 6 is a half-wavelength long on
that band so it becomes the active or
driven element. It is located about 16.5
feet (6.1 meters) from the feedpoint, but
a quarter-wave of open-wire feedline on
15 is about 11.25 feet (3.4 meters) and a
half-wave about twice that long (22.5 feet

element, which is the driven element on ot 6.9 meters). Thus, the feedpoint is

[} 1.4’ 20.15' 27.25' 333" 378
(35m) (6.1m) (83m)  (02m) (1.5m)
6' 15.9' 2375 30.5' 358 | 398
(1.8m) 4.8m) {7.2m) 33m) | t08m)| f12.im) .
6 s4' | as' | s2s'| 36| 35325 28| 25]20]18 zzs
tem) | 0.6m) | 0am) |03m) | (im)| tamij0.0m)| @5 |(76 |(61 |(55 -
om) | cm)|cm) |em)
~
~
~
—~
S~
S~
~
-
=
-
TR
\\
€ | & 3 ~ -~
zo E ] s & g 3 -
s N 2 S p 5 L R
4 < ° - 3 S ~ 360
o 2 ~ = El E| 7 g
=3 ¢« 1 N &l & ~ \K
-9 DA I B -
o ol o &
I =
FEEDER TO 4:i BALUN
———————— . L N L L COMMON HIGH
......... r/\ T ST TS — %) IMPEDANCE
T i 4 - ']FEED POINT
W —
@ = 'Q
[+ 4 w - wl @ o 'i
[ RS o ©lo® of ® —
W 2 ol 2| w| =)o = =
= o~ b = L=y —
o & 0 N [ = A
AN 8 8 N < ~In| )12
© ml - o
@ 5 -~y -5 10
~|n B e
— |6
—~75 3
-4 252! (7.7m) o
X L 7m.
Pt | e ——+—3/4 ar 10 oM
3 10-2 ™ iz 2T o HI-2
| e
i 33.7:1 //(;:s{m) . S
A Lo-z HI-Z L T HI-Z
2 4T 20 .
4 1 51 *(/5Asm) ! s
} ¢
/4N AT 20
HI-Z Hi-Z 2 Lo-z [
s7' .
(i7am}

fig. 1. A 12-element three-band log-periodic antenna showing the electrical relationship of the
extended feedpoint to the driven element on each of the three bands.

about halfway between a high- and low-
impedance point on 15 meters.

20 meters, is 35 feet (10.7 meters) or
approximately a half wavelength to the

rear of the feedpoint at the front of the
antenna. Since previous tests with the
antenna bridge had indicated the driven
element exhibited 30 to 33 ohms input
impedance, it can be assumed that this
impedance would be repeated at the
feedpoint since the two are connected

Looking at 10 meters, element 9 is
about 16 feet (5 meters) long so it is the
active element on that band. It is about
6.5 feet {2 meters) to the rear of the
feedpoint. A quarter-wavelength feedline
on 10 meters is about 8.4 feet (2.6
meters) and a half wave, 16.8 feet (5.2
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meters). Again, the feedpoint is at an
intermediate point with respect to the
active element.

In summary, it will be noted that
although the feedpoint at element 12
presents a fairly predictable impedance
on 20 meters, it presents a highly variable
match on 15 and 10. This was confirmed

wavelength open-wire line acts
matching transformer.

The low and high impedance points
along the open-wire line for each of the
three bands are shown in fig. 1. Incorpo-
ration of this modification extends the
feedpoint 17.25 feet (5.3 meters) forward
of the short-element end of the antenna.

as a
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fig. 2. An extended 12-element three-band log periodic with a 5/8-wavelength extended-feed

matching system.

by swr readings across each of the three
bands.

moving the feedpoint

By extending the open-wire feedline
toward the antenna apex as shown in fig.
1, a point is reached near the apex where
elements 2, 6 and 9 are all about 3/4
wavelength from this common, higher
impedance, feedpoint for their respective
bands. The impedance at this point
appears to be on the order of 200 to 300
ohms, so it can be fed with 50-ohm coax
through a 4:1 balun with a satisfactory
match on all three bands. The 3/4-
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In fig. 2 the same principle of an
extended open-wire feeder is applied to
matching a longer log periodic with a
70-foot (21.4-meter) boom length and
22-degree apex angle. This requires an
open-wire feeder 5/8-wavelength long to
reach the common-impedance feedpoint,
also approximately at the apex angle. In
this case the open-wire feeder has been
extended 27 feet (8.2 meters) from the
center of the short element. Note that
these extended feeders can hang down
from the short-element end of the
antenna if necessary; they need not be
extended horizontally as shown.
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fig. 3. A S5-element, 40-meter monoband log
periodic. The center of the short element is just
a quarter wavelength from the driven element,
providing an optimum feed point.

The longest 20-, 15-, and 10-meter log
periodic in use here (17 elements, with a
100-foot (30.5-meter) boom and 16
degree apex angle) requires seven
quarter-wavelengths between each active
element and the common feedpoint.14
Further, it witl be noted that any active
element on any of the antennas shown is
an odd number of quarter wavelengths,
three in fig. 1 or five in fig. 2, from the

fig. 4. Overall view
of the five-element
vertical monopote
log periodic. Con-
struction details and
dimensions are
shown in fig. 5 and
table 1.

common feedpoint. For example, ele-
ment 4 in fig. 2 is 28 feet (8.5 meters)
long and will resonate at 16.7 MHz. It is
approximately 5/4-wavelength from the
common feedpoint at this frequency, so
we can therefore assume that this antenna
is a true log periodic.

The monoband log periodics of fig. 3,
tested here on 10, 15, 20 and 40 meters
in 5-element versions (some 4- and 6-
element types were also tested) have all
had element 2 exactly a quarter wave-
length from the high-impedance, short-
element feedpoint. These have worked
extremely well using a 4:1 balun to
match them to coaxial transmission lines.
The swr has been relatively low across
each band.

Similarly, the single-band vertical mono-
pole log periodics of fig. 4, tested on 40
and 80, also used the quarter-wavelength
feed and were similarly flat.15 The swr
readings on the 80-meter version were:

4.0 MHz 1. 5 1
39 MHz 1.
38 MHz 1.
3.7 MHz 1.
3.6 MHz 1.

1.

3.5 MHz

MMdNbM
. k. Sk S

similar approach

This system for feeding log-periodic
antennas was believed to be original at

178" (6mm) NYLON CATENARY

_BEAM
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table 1. Vertical monopole log-periodic antenna dimensions (5-element arrays).

frequency in MHz

element 3.5-4.01 3.8-4,02 7.0.7.32 14.0-14.351
E1 70" (21.4 m) 65' (19.8 m) 35' (10.7 m) 17.5' (5.3 m)
E2 67" (20.4 m) 62’ (18.9 m) 33" (10.0 m) 16.5' (5.0 m)
E3 58' (17.7 m) 55' (16.8 m) 28' ( 8.5 m) 14.0' (4.3 m)
E4 50 (15.3 m) 45’ (13.7 m) 24.5'( 7.5 m) 12.2' (3.7 m)
Es 43 (13.1 m) 40" (12.2 m) 20 ( 6.1 m) 10.0' (3.0 m)
s1 30 ( 9.2 m) 26'( 7.9 m) 14 ( 4.3m) 7.0 (2.1 m)
S2 27'{ B.2m) 24’ { 7.3 m) 13'{ 4.0 m) 6.5’ (2.0 m)
53 24 ( 7.3 m) 23 ( 7.0m) 12" ( 3.7 m) 6.0’ (1.8 m)
54 19'( 5.8 m) 18'( 5.5 m) 9 ( 2.7 m) 4.5' (1.4 m)

total , , , ,

ot 100" (30.5 m) 91' (27.8 m) 48" (14.6 m) 24" (7.3 m)

Priask ' (24.4 75" (22.9 m) Q' (15.3 i

b 80" (24.4 m) (22. 50" (15.3 m) 30" (9.2 m)

pole 45" (13.7 40’ (12.2 m) 25" ( 7.6 m) 20

Foiant (13.7 m) ; ( 7.6m o' (6.1 m)

Calculated design, not actually built and tested.
er 1.5:1 over frequency range shown.

1.
2. Built and tested design, with measured swr und

the time | worked it out. However,
after it was mentioned briefly in a pre-
vious article? it was learned that Ray
Rosenberry, K8EBF, developed a similar
method that was described and covered
by his patent of 16 February, 1971,
which covers ‘“Broad Band Transformer
Antenna and Related Feed System.’’13
Therefore, | do not claim the odd

periodics to be original. KBEBF and |

have since exchanged several letters
regarding these log-periodic feed
methods.

In any case, it is hoped the above
information on improved methods of
feeding log-periodic antennas will be help-
ful to amateurs using these interesting
antennas. | would like to hear from

quarter-wavelength feed method for log anyone trying this technique.
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fig. 5. Construction details for a 5-element vertical monopole log periodic. Dimensions for 80, 75, 40
and 20 meters are given in table 1.
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“Ever since | bought that $450 receiver, I've
had a communication problem — my XYL!"

GREGORY ELECTRONICS
The FM Used
Equipment People.

Send lor New Calalog

p o

OTOROLA

T51G or T51GGV, 40-50 MHz.,

6 or 12 volt, 50 watts, vibrator $58
power supply, fully narrow

band, less accessories

T53GGD, 150-170 MHz., 6/12
volt, 50 watts, dynamotor power
supply, transmit narrow band,
receive wide band, less acces-
sories

D43GGV-3100, 150-170 MHz,,
6/12 volt, 30 watts, vibrator
power supply, front mount with
“private line" (less reeds), fully
narrow band, with accessories

FMTRU41V, 150-170 MHz., 6/
12 volt, 10 watts, vibrator pow-
er supply, front mount, trans-
mit narrow band, receive wide
band, with accessories

R.C.A.

CMFTS50, 25-54 MHz., 12 volt,

50 watts, transistorized power

supply, partially transistorized $1 28
receiver, fully narrow band with
accessories

CMCT30, 150-170 MHz., 12 volt,

30 watts, transistorized power $
supply, fully narrow band, com- 98
plete with accessories

Now! Full line of
G.E./T.P.L. Solid State @
2-way radios.

239 R1. 46, Saddie Brook, N. J. 07662
Phone: (201) 489-9000

$ GREGORY ELECTRONICS CORP.
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