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for a given length) and when one or mor
antennas are coupled to it, as when parasiti
elements are placed parallel to a fed dipole t
form a Vagi array.

Antenna Losses

Power lost due to radiation represents
power loss to the antenna just as does th
actual / 'R loss due to the real res istance 0

the conductor. Obviously, energy radiate
into space and absorbed by a DX station'
receiving antenna is m uch more useful than
energy which is on ly being used to heat u
the transmitt ing antenna. From this it is pos­
sible to conclude that it is desirable to have
relatively high radiation resistance and a rela­
tively low ohmic resistance. But it was just
stated that antennas made of tubing have
lower rad iation resistance than those made of
wire. True, but the value of ohmic resistance
is also less. However, wire will work fi ne as
long as it doesn' t have a terrihly high resist­
ance. Try to use # 12 or thicker and stee
clear of aluminum or iron wire. My beam
was constructed of # 10 insulated copper 0

the type used for house wiring.

Bandwidth

Perhaps the main argument in favor of
"Tubing" Yagis is that the low-Q conductor
will work over a wider bandwidth than the
high-Q conductors inherent in wire beams.
In a Vagi made of tubing, a small amount of!
gain is sacrificed for broadbanding. All this
means is that a wire beam cut for the low
end of the band will not work as well at the
high end as will one const ructed of tubing.
It will perform sat isfactorily at any poi nt in l
the c.w. portion of twenty if cut fo r 14.050'
me, however. The same reasoning holds true
for the phone part of the band.
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~ many, there is something very strange
and unVagi-like about a wire Vagi. These
critics will point out that there aren't many
wire Yagis in use or construction articles to
be found. Th is is certainly true. They also
argue that wire just won' t work for Vagi con­
struction. This argument isn't necessarily
valid. To the contrary, it is quite possible to
put up a wire beam that will give excellent
results, yet cost less than 5% the expense of
raising a comparable Yagi made of tubing.

In order to understand why th is particular
antenna works as it does, it is necessary to
comprehend a few basic facts regarding the
concepts of radiation resistance and band­
width. It has been established that the feed­
point impedance (also known as radiation
resistance) of an infinitely-thin half-wave di ­
pole located in free space is about 72 ohms.
T his value becomes lower when the length l
diameter rati o of the cond uctor is made
smaller (i.e. when the conductor gels thicker

23727 Elm Road, North Olmstead, Ohio 44070.

Fig. l - Top view of a six element wire yogi for 20
meters. The element lengths in feet a nd inches
are listed in Table 1 and the spacings in Tobie II.
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13' 4"

13' 4"

10' 0"

fI

Dir. #3 to Dir. #4 0.20"

Dir. # I to Dir, #2 0.20 "

D ir. # 2 to Dir. # 3 0.20 x

on« EI. to Dir. # I 0 .15 "

Center Frequency In K c .

14050 141 00 141 50 14200 • 14250 14300

R efl· 34'0" 33' 10" 33'9" 33' 7" 33' 6" 33'4"

on« El. 32' 8" 32 ' 6" 32' 5" 32 ' 3" 32' 2" 32'0"
,

I
Dir. # I 3r 4" 3 1' 2" 31' r: 30' 11" 30' 10" 30' 8"

D ir. #2 30'8" 3(/ 6" 30'5" 3(/ 3" 3{)' 2" 30' 0"

, Dir, #3 30' 0" 29' 10" 29'9" 29' 7" 29' 6" 29'4"
I
I

Dir. #4 30'0" 29' 10" 29'9" 29' 7" 29' 6" 29' 4"

Table I-Element lengths for the 20 meter six element wire yogi.

Keep in mind what was said about the have it, but would weigh the antenna down
decrease in radiation resistance of a dipole intolerably. There is a method to lick the
when clements arc paralleled with it. This coax drag problem, though. Install a wooden
condition is worsened when closer spacing post beneath the antenna so th at the top
causes increased inter-clement coupling. It is a few feet away from the cente r of the
is therefore evident that wide spaci ng is de- driven clement. Attach the coax to th is and
sirable. Wide spacing is employed in the de- leave a little slack at the top. This will take
sign of the wire beam to be described. All most o f the strain ofT the driven element. I
elements are spaced 0 .2 waveleng ths apart found a dead tree in a nearby fo res t that fit
with the exception of the spacing between the post requirement nicely.
driven clement and the first director, whi ch
is 0.15 wavelength . This is depicted in fig. L Construction
As can be seen the array is o ver 60' long. If The first stcp in construction is to cut thc
room is not available for a 6 clement array, clements to the proper length. Attach a few
one or more d irectors may readily be feet o f thin nylon line to the ends of each
omitted. Even if a ll directors were to be left [continued on page 124]
ofT, the • • antenna would yieldremammg a
worthwhile improvement over a dipole alone.
It is also possible to add more directors if
space is available. Distance in Wa ve-

For a 6 element beam, about 200' of wire terms of: length Feet
and two 100' lengths of 0/'8 " rope is required.
Nylon rope is quite expensive, as well as be-

R e . to Driv, El. 0.20 x 13' 4"• •109 stretchy, so a cheaper grade of rope IS

'reco mmended. The anato my of the wire
beam is quite simple. Attach the ends of the
elements to two parallel ropes using small

'pieces of Yo " nylon rope as insulato rs . Don't
usc big ceramic ins ulato rs as they will weigh
the antenna down considerably. The only
insulator sho uld be at the center of the fed
dipole.

Feed Line
The antenna is fed 'with RG-8 /u o r RG­

58/u. RG-17 or RG-1 9 is very nice if yo u
Table II - Element spa cing for the 20 meter six

e lement wire yogi.
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with 6reenlee punches

at a fas te r rat e than it can be used a t the
cad mi um electrode. T his can cause pressure
buildup to the point whe re the sea l is rup­
tured .

Charging
Kno win g the mi lliampere-hour rating o f a

ni-cad ba ttery is extremely impo rtant if its I
li fe is to be p ro tected. If th ere are no cl ues ,
provided on the battery case. the ra ting can I

usually be determ ined wi thin a fair margin o f
error by estimat ing. A standard D -size 6 volt,
cell (t he size of a conventional flashl igh t
battery) wi ll have a mill iampere-hour ra ting
of approxima tely 250. Us ing the 10% rule,
it can be seen that the basic charge rate is
25 rna, and by application of the "pl us 50%"
time ru le, the proper charge period is 15
hours.

T rickle-charging may be employed if the
battery is used at low d rain rates . A general
ru le fo r trickle-cha rging is to main ta in the
cha rge level at I0 % of the standard charge
rate. and keep the battery u nder this charge
d uring all periods of nonuse . T he trick le­
charge current fo r the D -size battery is 2.5
mao

A very simple battery charger can be b uilt
up readi ly with ru n-of-the-junkbox parts. If
the battery is not to be in me during a cha rge.
a half-wave rec tifier will be adequate. T he
diagram in fig . I shows a simple rect ifier cir­
cuit and lists the component va lues for
various charging currents.

With the lo wer voltage ni-cads, a ve ry
simple and satisfactory charger can be made
with an electric-train or road-race trans­
former, a potentiometer, and an inexpensive
mete r. The electric-toy transformer ofTers the
advantage of a pre-recti fied low voltage out­
put. The hookup is shown in fig. 2. •

Six Element Vagi [from page 49]
clement and trim so that all clements plus
nylon line add to the same length. Element
lengths are given in Table I ; spacings in ,
Table 2.

The next step is to take the two lengths of
:v. " rope and measure ofT the points where ,
the elements arc to be attached. This is easily
done by taking both lengths of rope la id side I

by side and tying one end of the pair to a ;
tree. Measure olf about 20' and spot with a i

marker pen . T his is where the reflec tor is I

attached. Measure olf another 13' 4" and
m ark for the driven element, making su re I

that both ropes are marked in the same
place. Measure olf another 10' 0" and spot i
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for the first d irecto r. All rernarrung spaci n
arc 13' 4 " so conti nue accordingly. Whe
th is has been done, a ttach the clements to th
rope. Be sure to usc good knots with the thi
nylon line, as the wrong ones will just com
apart .

C ut the center of the dri ven clement an
install the insulato r and feedline . All th
remains is to raise the antenna, using the cn~

of the side support ro pes to tic onto nearb
trees. If not enough trees are available, cou
on usin g more wooden posts. Get the antenn
as high as possible and watch for kinks in th
elements. If necessary, usc th in line ( n
wire ) to pull the side ro pes out a bit to lesse
element sag.

Results
Although my beam is only 25 ' high,

found that I could work sta tions never po.
sible with the 3 cl ement Vagi I had on a 51
tower. Obviously, since the antenna can' t b
rotated , (but then aga in, neither can a rho
bic ) it is best to align the antenna in the mo.
interesting d irect ion . Since I wanted an a
ten na that could be used to provide reli abl
communications to the Far East, I al igne
my bea m accordi ngly. The results surpasse
my expectat ions. The first mornin g that th
band was open to the Far East. I worked
diffe rent lAs in one hour, all of wh ich gav
me 579 or better re ports. That morn ing I als
worked a KR 8, a VK8, and a whole fl ock 0

UAOs, receiving good reports fro m one an
all. I was ru nn ing 350 wa tts at the time. Th
next mo rni ng was even better. Besides
whole log page o f l As and UAII-UA9s,
worked a KX 6, a U IS, and three UL7s .
found th at I could work sta tions slightly 01
the main lobe but had tro uble working the
ofT the sides and hack of the beam. I eve n
rua lly put up a ground pla ne to usc when th
band wasn't open to Asia.

In o rder to arrive at an approximate valu
of forward gain, I installed a reference dipol
aligned in the same direction as the beam
and at the same height. The same feedlind
leng th was also employed. Upon tunin g in j
strong lA using the dipole, the signal inl
creased 2 S-units when the beam wa]
switched in. Th is would see m to ind icate a 1~
db ga in over the dipole. Solid copy o f ccrta ii]
sta tions was possible with the beam when th~

sta tion could hardly be heard when either th
d ipole o r the ground plane was switched in
Th is to me IS good perform ance fro m some
thing so cheap and dirty.
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N ew Number
60·26.2842

TYMETER ELECTRONICS
PENHWOOD NUMECHRON co.
7'49 '.ANKSlOWN AYl. PITTSBURGH 8 . PA .

Formerly .
DK60·G2C
110V ·AC

CATALOG

ON

REQUEST

Available Through

Your Local Distributor'­

Effective Nov. 15, 1967

ATTENTION HAMS

PRICES CUT
$18. 0 0

Availab le in 50 and 60 cycles, all vo lta ges, AC. Ul ap­
proved motor and cord. One Year Guarantee .

Complete Line : Delay, 'nte rva'
and Cycle Timers, D;gital Compute rs

# 130
12-HOUR

#131
24-HOUR

DIGITAL READ OUT

CLOCK MOVEMENTS
DIGITS RESETTABLE INDIVIDUALLY
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