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This Article Brings to Light Some Important Information on the

"Folded-Bent" Type of Antenna for the 80 and IbO·Meter Bands.

I

Extensive use has been made of multi -wire
ante nnas of the " folded" lype. T he most com
ilion is the half-wave folded dipole. Although
this antenna is quite simple and effective. its
physical dimensions for the 80 and 16Q-mctcr
bands a rc grea ter than the average householder
can lay title too-unless it is stra igh t up.

A number o f publlcauonsr. .a and 3rlides3, 4

have appeared in the literature describing
mufti-wire, quarter·wave vertical an ten nas.
These a re also known as folded "u n ipoles" or
" monopo les." Generally speaking, a two-wire
antenna is recommended for matching a 150·
ohm line and a three-wire anten na is rccom
mended for matching a 300-ohm line. Since
the quartcr·wave antenna is not recognized as
a worthy horizontally mounted radiator the J

question falls back to finding a su itable vertical

J. J ob n D. Kraul. "ARb-n nall:' McG r aw-H m Book ce.,
f\ret edition, srUd " 14-14, 14-15.

2. W . W . Smith, "A n h-Rna Manual : ' Editors &: E nlll
nt'1.'n. Ltd., p . 114.

3. W. van Roberts. " I nput I m pedance of a F olded Di
pole," R CA R. ",i_ . J un e 1947, p, 289.

4. James w. Hun l, "Grounded F olded Dipoles," QST.
April 1949, n , 28.

Fi9 . I. Theoretical base resistance of a quarter.
w..... antenna .s • function of its total len9th.
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3 52 OHM CQAX 22
3 nCHdCOAX 27
3 300 CH.t TWIN-LEAD 78"
2 52 ClK'of COAX 36
2 nOHM COAX 44'-
2 150 OHM TWIN·LEAD '00", TWO52 mt.4 COAX ur£S IN PARA! I fl 6O'X., TWO 72 OHM COAX UJES INPARAlLEL 'OO'X. •

Table I. Suggested antenna and feed line combinations.

support- O nce again, something tha t the average
H am is hard p ut to find .

The Bent Antenna -
Several years ago, W. C. Babcock' discussed

the effect o n anten na radiation resistance when
a vertical anten na is bent in to an inverted-L
shape. The graph shown in Fig. 1 summarizes

(Con,i" ued on page 61)

s. w. C. Babcock, " Mobile Ra d io Anten n as for R.ilroad....
B~II T~h·phon~ Labor.torl" R eee rd, Ma y 1949, pp
172-175•
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(from page 58)

his fi ndings. Briefly. the antenna radiation re
sis tance at the feed poi nt is a fun ction of the

RESISTANCE

,
6. D. C. Clee.-k nt'r . "Paras itle Beern P.ttEorn.... CQ. July

1948, p, 26.

Te ble II. O nce the value of radiation resistance
has been determined the remed ial ste p to ecr-

toct any mismatch is shown above.

percentage of the total vertical length. when
100% of the antenna is vertical , the resistance
has a theoretical value of 36 ohms. As the an
tenna is bent to a horizontal position. the reo
sistance is gradually lowered .

Although Babcock's work was done in the
v.h.£. portion o f the spectrum there is every
reason to believe that principles involved may
be applicable to lower frequ ency antennas. In
fac t, i t is worthy of consideration that a n um
ber o f recent antenna developments were based
upon "models" and experiments in the u .h .I.
range.e

Matching Techniques
In order to match our more-or-less standard

transmission li ne impedances to "bent" anten
na, we should be prepared to take advantage
of the impedance multiplying features of the
multi-wire antennas. For example, a two-wire
folded antenna will give a 4: I impedance ratio,
while a three-wire folded antenna will provide
a 9: I im pedance ratio. T he combination of
both "bending" and "folding" the antenna
should furnish us with a wide range of values
with which we can match the impedance of
many differen t types of tra nsmiss ion li nes . An
antenna employi ng these featu res has been
christened the "FR" (folded -ben t) antenna.

Various comb ina tio ns of antenna dimensions
and feed tines are suggested in T able I. It
should he remembered that the theoretical di
mensions are based u pon the assumption of a
perfect grou nd plane. In practice, the virtual
ground plane rna}' be some distance below the
soil surface. Also, the associated losses in the
ground system may add to the radiation resis
tance and produce a value higher than the
theoret ical value.

( Con/blued on next /,agt )
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{from page 61)

Any anten na derived from the data in T able
I must be checked for its value o f radiation
resistance with an Antennascoper or M atch
maker.8 Once the resonant frequency and ra
di ation resistance are known, ap propr iate
remedial act ion may be taken by consult ing
T able II. For example, an anten na is intended
to have a resistance o f 72 ohms at a frequency
of 3680 kc. Measurements show that the re
sista nce is 100 ohms at the resonant frequency
of 3490 kc. T he actio n indicated by T obie II
is to shorten the vertical portion of the an tenna
(about 5% would be a good guess) and then
take a new set of measurements. Continuc until
the d esired values are reached.

The spaci ng between the elemen ts in an
"FB" an ten na does not ap pear to be critical.
At ' V4L'V a six-inch spacing has been used in
open wire two- and th ree-wire versions. Probably
the familiar twin-lead could be used as well in
the two-wire configura t ion .

T he principal merit in the " FU" antenna lies
in its conven ient dimensions for the 80 and
160-merer hands. It is a lso somewhat broad
handed and affords a degree of lightning pro
tection because of its grounded construct ion .

7. W. Scherer, " Building and U sing the Antenneseope,"
CQ, Sept •• 1950. p . 13. .

8. \Y. I. Orr., "The Ma tchmak er ," CQ. December 1951.
p . 27.
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The ultra.suave station at the Q TH of W6GVY,
Pau l G ig ant i, of San Carlos, Ca lifornia. The
body of the cabinet was built of plywood, and
the d oors of co mbed Philip pine mahogany, for
about $100.00. Housed within is PP oscillator
(6L6's-CQ , March '53) dr iving a pair of 807',
in PP fi nal with 6Y6 dam per tube, for input of
135 watts on 40 CWo This decor was necessary

to establish complete rapport with XY L.


