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Rotary Beam for 10 or 15: the LB-2
- eliminates nasty matching prob lems

Tab le 1.

Design Frequency Radiator Director Spacing Stub
(In MHz)

21. 1 Notes 1, 2 21' 4" 5' 1'/. " 49"
21.3 Notes 1, 2 2 1' 1 'jz " 5' 1" 48"
21.4 Notes 1, 2 21 ' ~;., " 5' 1/. " 47"
28.2 Notes 1. 3 15' 11'11 " 3' 10" 37"
28.6 Notes 1, 3 15' 8 1;" ~ 3' 9Vl " 36"
29.5 Notes 1, 3 15' 3" 3' 8" 35"

Notes
1, Rad iator length will be determined by resonat ing and matching

adjustments.
2. For 15 meters, start with a radiator (driven element) length of 22'

7" and adjust as required. See ted.
3. For 10meters. start with a radiator length of 17' and adjust as re­

quired. See text.
4. Stub dimensions are measu red down the stub from the antenna

end. These dimensions were taken from the prototype antennas
after final ad justments were made. Actua l position of Shorting
bar will depend upon the length of the radiator. since each in­
teracts upon the other. Dimensions apply only to stubs made
from 'h" tubes spaced 3" on centers (300 Ohms Zo),

M y first rot ary-beam
ante nna wa s a two­

element , f Ometer " signa l
squtrter" manufactured by
the late M .P. Mims W 5BDB.
During the forty-odd years
since then. I have owned
many beam antenna'). some
homem ade and some fac­
tory-m ade . M o st o f m y
homemade arrays used the
gamm a-matching system.
and I always had prob lems
d uring the rain y season
when moisture collected o n
t he va ria b l e ca pac i to r

plates. Ano t her problem
with both the com mercia l
and homemade arrays was
noisv recep tio n. thought to
be due to corroded elec­
trica l connec t io ns after the
ante nna had been on the
tower for several month').

About a year ago. I began
experiment ing with the de­
sign of an " u l t imate" an­
tenna-one which would
stand up under all kinds of
weather co nd itions and re­
main In ad justment for long
periods of time. At the same

time. I ca rried o ut a number
of experi ment') aimed at re­
ducing the high noise-level
problems on the 15· and 10.
meter bands. The end re­
su l t is the lB-2 array de­
scribed here. Two of these
antennas have been built­
one f o r 15 m eter s an d
another for 10 meters. Ex­
cept for siz e. the c har­
acteristi cs of the two anten­
nas are identical and the
performance of each leave')
little to be d esired . A l­
though both anten nas wil l
be covered . the 15-m eter ar­
ray will be descr ibed in
more detail.

Design

Why a two-element ar­
ray? In the f irst place. I am
ret ired and d isabled and m y
budget is l imited . Second.
beca use of trees surround­
ing the ham shack. 1 am
limited also in space. A
long-boom. multi-el ement
vagi w as sim ply o ut of t he
quest ion. Third. I wanted a
low-cost. lightweight anten­
na that could be bui lt
fr o m m at erial s read il y
availab le at the local hard­
wa re o r do-it -y ourself
builder's supply store. and
o ne which could be turned
by a heavy-duty TV antenna

rotator. When properly de­
signed and adjusted , the
two-element parasiti c ar­
ray. consisting of a driven
ele ment and one parasit ic
di rector spaced 0.11 wave­
lengths apa rt, produces the
highest forwa rd gain per
unit size of any type of an­
tenna used by amateurs.
The antenna described here
is spaced for m aximum for­
w ard gain c- about 5.3 dB
grea ter than the signal from
a half-wave dipole at the
same height above ground .
W hen adjusted for m ax­
im um fo rwa rd ga in. the
fr ont-to-beck ratio of the ar­
ray is only about 7 to 10 dB.

If you wish a greater
front-to-beck ratio . adjust
the spacing to abo ut 0 .125
to 0.150 wavelengths. A l­
though the f ront-to-beck
rat io improves w ith wider
spac ing between the ele­
m ents, the forward gain
goes down to about 5.0 dB
over the dipole. Neverthe­
less. a 5.0-<1 8 gain will give a
considerable boost to your
signal on ei ther 10 o r 15
meters when it is co m pared
with the signal from a
dipole or quarter-wave ver­
t ica l antenna. When the ar­
ray is adjusted for the max­
imum front-to-beck ratio.
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inexpensive a lum in um tub­
ing made by the MD Cor­
po ration is sold by the Ace
Ha rdware stores . Most of
the do-it-yourself builders
supply stores se ll e ither the
MD tubing o r a similar tub­
ing made by Reynolds Alu­
minum Co rporation . This
"ho bby" tubing comes in
eit he r 6-- or a-foot le ngths
and in va riou s diameters.
Although I have seen on d is­
play only 1, 7/8, 3/4, 1/2, and
31B-inc h o.d.. and 0 .055-inch
wall thickness tubing In the
6-- and 8-foot lengths, I am
informe d that t he Ace
Hardware stores will o rder
other sizes made by MD.
For telescoping elements,
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Fig. 1. General la yout o f the LB-] arra y, and the proper con­
nection o f the swr meter.

used end of the single tube
was cut off . The other tube,
however, was left 53 inches
lo ng and was fi tted with an
50-239 coaxial connector
as shown in Fig. 2. The con­
struction and adjustment of
the match ing stub will be
covered later. At thi s time,
let us discuss the construc­
tio n of the boom and e le­
ments.

Elements and Boom
Construction

The first step is to locate
and se lect the proper size
aluminum tub ing for the
e lements a nd the boom . In
Califo rnia and othe r states,
lightwe ight and re lat ively

the d riven element. It a lso
acts as a balun, since the
53-Ohm inpu t is unbal­
anced (coaxial line) and the
output is 18 O hms bal­
anced . It a lso acts as a de­
coupling device to prevent
rf currents from flow ing on
the outside of the 53-0hm
coaxial transmission line
from the antenna to the
transmitter. The imped­
ance-transfer ratio of the
dev ice, unbalanced to ba l­
anced, and its broadband­
Ing effect depend upon the
Zo of the stub, which, in
turn , depends upon the
ce n te r-to-ce nte r spacing
between the two 'h -i nc h
copper tubes and the posi­
tio n of the sho rting bar
ac ross the two conduc tors.

I spent much time experi­
me nti ng with t he size,
length, and spacing of the
two copper tubes that
make up the matching sec­
tion before the optimu m
dimensions we re found . If
the tubes are spaced too
closely, the bandwidt h will
be narrow; if t hey a re
spaced too wide apart, the
coaxial inne r-conductor
loop at the open end of the
stub begins to exhibit in­
d uc tive effects in the cir­
cu it. The surge impeda nce
of the two vi-inch tubes,
spaced 3 .0 in che s o n
centers, is about 300 Ohms.
If the reade r constructs the
matching section exactly as
desc ribed here, he will have
no d iffic ulty in making the
pro per ma tching adjust­
ments. The most impor tant
considerat ion is to moun t
the two tubes rigidly so t hat
the same spacing is main­
tained throughout their
pa ralle l lengths. To start,
each tube was made 53
inches long. In this array , at
the fina l adjustme nt at 21.3
MHz, the d istance from the
open end of the stub at the
antenna feedpoint to the
position of the shorting bar
was 49 inches. After it was
made certain that this was
the correct dimension with
the antenna o n the tower,
the shorting bar was sol­
dered in place and the un-

Matching
In add ition to the fea­

tu res listed above, I wanted
a matching system that
wou ld be easy to adjust and
one that wou ld remain in
ad justment for long periods
o f time , unaffected by
the weather. After mu ch
sea rching a nd read ing, I
fina lly found a descript ion
of a " line bazooka" (ba lun)
matching device in the Col­
lins military technical man­
ua l, Fundamentals of SSB,
publ is hed in 1959. A similar
dev ice was described by
William I. O rr W65AI , in the
19th edition of the Radio
Handbook , published by
Howard W. 5ams & Co. This
device first attracted my at­
tention as a means of get­
ting rid of the troublesome
gamma ca pac itor. How­
eve r, it has seve ral othe r
desi rable cha racteristics, as
well. As it is a shorted stub
less than a quarter wave­
length long, it acts as an
inductance and introduces
an Xt compone nt at t he
driven e lement feedpoin t.
The dr iven eleme nt itself is
adjusted to introduce an Xc
component ac ross the open
end of the stub. The two re­
active components tend to
oppose each other as the
operating freque ncy is
made higher o r lower than
the array design freque ncy,
produc ing a broadba nd ef­
fect.

In the a rray desc ribed
here, when adjusted for a
line swr of 1:1 at 21 .3 MHz,
the line swr was still less
than 1.75:1 at either 21 .0 or
21.450 MHz. If you have
read about line bazookas in
the handbooks, you may
get the wrong impression of
this device. The qua rter­
wavelength bazooka is
used as a 1 to 1 impedance
transfer device. The short
line bazooka matches a
coax ia l li ne input to the ap­
proximately 18 O hms of im­
pedance at the center of

the d iscrimination between
signals off the front and
back of the array will be in
the o rder of 15 to 17dB.
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and arranged in a spiral
a round the larger tube for a
distance of th ree or four
inc hes to ensure a per­
ma ne nt elect rical and
mecha nica l joint. Finally,
a ll jo ints a re tig htly
wrapped with p lastic vinyl
tape to prevent the entry of
moistu re.

After the fina l ad just ­
ments of the driven ele­
ment and the sho rting bar,
the shorting bar is soldered
in place with a propane
to rch. When soldering the
copper tube contai ning the
coaxia l cable inner cond uc­
tor. do not use excess heat
at t he junction, as thi s
might melt the polyethyl­
ene insula tion and cause
the inner co nductor to short
ci rcuit to ground. To check
the inner conductor for a
possible short c ircuit after
soldering. disconnect the
inne r conductor lead at
po int B and measure be­
tween the end of the dis­
connected lead and ground
(bo o m ). The ohmmeter
should indi cate an open cir­
cu it. The main transmission
line fro m the transmitter
should be d isconnected
from the antenna before
making this test. The center
po int of the shorting bar is
grounded to t he boom
through a short length of
'l-inch-wide copper strap.

The director element is
not split at the cente r, so a
sm a lle r diameter ce nte r
sectio n is used. In the proto­
type array, the d irector
ce nte r section is a single
B-foot piece of 7lB-inch o.d.
tub ing. To add mechanica l
st re ngt h and to prevent
wind vibration, two 3-foot
long wood dowels are sand­
ed down to a close fit and
one is inserted in each end
of the 71B- inch tube. When
the two dowels are pushed
down toward the cente r,
about a foot of clearance is
left at each end of the direc­
tor center sect ion for in­
sertion of the 3/4-inch o .d .
end pieces , The ends of the
71B-inch tube are slit , and
both tubes are cleansed of
the oxidized co a t ing as

non without int rod uci ng
any appreciable mechan­
ical weakness at the point
of mou nting.

The two driven element
end sect ions are 71B-inc h
o.d. tubes, 8 feet long and
with a wall thi ckness of
0.055 inch. As the ad justed
overa ll length of the driven
element will be about 22
feet for 21.3 MHz, there is a
telescopi ng overla p of
about 12 inc hes where each
ha lf of the center section
and its end p iece jo in. The
hobby aluminum tubes are
manufactured with a dull
oxidized finish that is a
poor cond uctor of elec­
tricity a t radio frequencies.
This finish must be re­
moved from the inside of
the larger tubi ng and from
t he outside of the smaller
t u b in g where the t wo
pieces jo in; thi s is done easi­
ly with sandpape r and steel
wool. To remove the fin ish
from the inside of the larger
tubi ng, wrap a piece of
sand paper around a wood
dowel, o r use a round file ,
and work it up and down in­
side t he tube unti l the inner
surface is bright and clean.
The ends of the 'l -inch tu bes
are slit with a hacksaw for a
di stance of about two inch­
es, as shown. Before inse rt­
ing one tube inside the
ot her, coat both contacting
surfaces with a n anti ­
oxidizing compound and
wipe each surface with a
clean, dry cloth or paper
napkin. l eave o nly a thin
film of the compound on
each su rface. The corn­
pound is so ld under various
brand names and is avail­
able in S-oz tubes a t most
electrica l supply houses.

During the preliminary
adjustments, the two tube
sect ions are maintai ned in
good e lectrica l contact by
placi ng a stai nless steel
st ra p- ty pe ho se cl am p
around the slit end of the
larger tubing and drawing it
tight. After the final adjust­
ments a re comp lete, a half
dozen 3/8-inch stainless
steel sheet-metal screws are
inserted through both tubes
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is cut into two sect ions of
equal length and inserted
inside the 'l-inch diameter
sect ions . To further im­
prove the mec hanical
st rength of the driven ele­
ment, a hardwood dowel,
about 18 inches long, is
sa nded down to a tight fit
and d r ive n in t o eac h
7/8-inc h sec t io n before the
driven element is asse m­
bled . This a rra ngement pe r­
mits the use of heavy-duty
st ando ff insulators with
1I4-inc h machine screws
through each element sec-
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FiR. Z. LB-] array for 15 meters. Use same matching section
for 10 m eters but see Table 1 for short ing bar position.
General d imensions o f driven element are shown. Detail A
shows matching section. Detail B shows method for jo ining
element sec t ions.

the ide al wall thickness is
0.058 inches. However, the
O.OSS-inch wa ll thick ness
material will be perfectly
sa tisfacto ry if the precau­
tions given below are ob­
served .

In the array shown in Fig.
2, a single a-teet length of
'l-inch o.d . tubing is used to
make the two ha lves of the
driven element center sec­
tion . To incre a se t h e
mecha nica l st rength of the
split driven e lement, a
b-foot length of 71B-inch
o.d.. O.OSS-inch wall tubing
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UnT 1'0"" .1

38 73 Magazine " May. 1980



•

" "

LOC " ' ~ G e OcT
~ " . " .' I I ~ S E ~ T
L O C " ' ~ G e OeT "H~
LHEl ' ~ G ElE"E~ T S

ground . An 8-- or te-tcor
wooden step ladder fu nc­
tions very well as a suppo rt
if the array is lashed to the
top and kep t level d uring
the ad justments. Place the
step ladder and ar ray in an
o pen space, away f rom
bu ildings, t ree s, w ires. or
ot her antennas, Point t he
d irecto r toward em pty
space, if possible. Keep the
ends o f both elements away
from any o b jec ts , par­
t icularly tho se made of
metal. D uring the adjust­
ments, the presence of your
body in the f ie ld of the
antenna wil l affec t the ad­
justments and t he inst ru-
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placed o n the tower" the
conduit sec t ions can be
rotated on the boom to
level the elements and
pl ace them in the sam e
horizontal plane. Afte r the
elempnts have been lev­
eled, secun- them in t h is po­
.. it ion by insert ing several
sheet-m etal screws through
the metal and into the
wood inserts.

Fig. 3. (a) Driven element mounting details. (b) D irector
driven efement details. Detail A shows elemecu-to-engie
construction technique.

Resonating a nd Matching
Adjustments

The preliminary resonat­
ing and match ing adjust­
ments may be carried out
w ith the array suspended
only a few feet above the

wall steel TV mast m aterial.
After the boom is cut to
length, remove all burrs and
sharp edges with a fi le.
sandpaper, and steel wool.
To add st rength to the alu­
minum tubing boom, a 12
inch long wooden dowel
o r plu g , o n ly slig h tly
sma ller th an the inside
d iameter o f the tube, is in­
serted in side the boom and
pu shed down toward the
center. Secure the pl ug in
p lace with a flathead wood
screw d riven through the
aluminum into the wood A
sim ila r but sho rter wood
plug is inserted in each end
of the hoom and secured in
the same m anner. The pur­
pose of the wood plugs is to
perm it the use of au tomo­
ti ve muff ler c la mps to se­
cure the elem ent assem ­
blies to the boom without
crushi ng the compara t ively
fr agil e a lu mi n u m t u be .
Searching fo r a source o f
the wooden plugs, I found a
supply of old-fash ioned
hardwood kitchen ro ll ing
pins at a loca l supermarket.
These happen ed to be of
exac t ly the proper diameter
for a snug f i t inside the
boom , O ne rolling pin wa s
used for the ce nter plug and
the other was cut in half to
m ak e the two end plugs.

In add ition to the wood­
en plugs inside the boom, I
al so u sed t h ree a-inch
pieces of 2-inch i.d . elec­
trical cond uit (EM Tl over
the aluminum boom -one
p iece at the cent ral balance
point and o ne at each end
of t he boom . The inside d i­
ameter of the conduit is
large enough so that the
sec t ions ca n be rotated by
hand. The muffler c la mps
used for m ounting the ple­
ment assembl ies and the
rotor mount on the boom
are placed around the con­
duit sections. Dur ing the
preliminary adjustments ,
these conduit sections ca n
be secured wi th a single
sheet -metal screw t hrough
the cond uit and aluminum
tubing wall s into the wood­
en plug, When the array is

descr ibed above. l oin to­
gether the center sec t ion
and end pieces in the same
manner as described above
for the driven el ement.

Please no te that the
d irector is moun ted o n
st andoff i nsu l a t o r s a nd
does not follow the usual
" p lumber's de light" type of
construction where the ele­
ment is mounted directly
on the boom. The in sulated
direc tor el ement is then
grounded to the boom at
the exact center of the ele­
ment. Th is ty pe of con­
struction is be lieved to be
one of the reasons for the
low noise level o f the 15­
and 't Orneter antennas. The
method of mount ing the d i­
rec tor e l e ment o n t he
sta ndoff insu lators, how­
ever, is somew hat d ifferent
from that of the driven ele­
ment . The mounting detai ls
are shown in the photo­
graph and drawings.

During the early stagesof
thi s antenna project. both
the driven element and di­
re ctor lengths, and the
spa cing be t ween t hem ,
were made ad justable, Un­
less you are bu ilding the ar­
ray for greatest front-to­
back rat io, there is no po in t
in havin g so m any variables
in the system tha t it lead s
o nly to unnecessary com­
plicat ions in th e adjust­
ments. Fo r the m aximum­
fo rwa rd -gain version, the
optimum director length
for Ot t -wavelength spac­
ing between the elements is
equal to 450/f , where f is the
frequency in MH z. In the
21,3-M Hz array described
here, the overall director
length is fixed at 21 feet and
1 in ch . The O.11 -wavel ength
spacing is al so fixed . at 61
inches, The o nly va riables
left are the driven element
length and the position of
the sho rt ing ba r on the stub.

The boom is made from
2-inch aluminum irrigation
tubing cut to a length of 66
inches. If you cannot fi nd
the ir rigat ion tubing in your
area , use 1-l /2-in ch elec­
t rica l condu it {EMTl or thin-
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Fig. 4. Components fo r (a) director and (b) driven element.
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line swr was redu ced to
1.2:1 a t 21.3 MHz. The
an tenna was then lowered
to the ground and the shee t­
meta l screws were inserted
in the driven element. The
enti re jo int wa s then
wrapped with plastic vinyl
tape . After the antenna was
installed on the tower, the
sho rt ing bar was ad justed
for a 1:1 swr at 21 .3 MHz
and soldered in place.

Electri cal Height
Most ama teurs believe

that the higher the ante nna .
the better its performan ce,
especial ly for OX work. I
have fou nd, however. that a
he ight above ground from
abou t a ha lf wavelength to
a fi ve-e ight hs wave length
appea rs to be best fo r my
location when working Eur­
opean OX . W6TYH is
located in the foothills of
the Sie rras a t about 500 feet
e leva tion. In the d irection
of Europe, the Sie rras are
abo ut 7,000 feet high . l ow­
angle radia tors, suc h as ver­
tical arrays, give very poor
results toward Europe when
compared with the litt le
two-eleme nt parasit ic ar­
rays. The best signa l reports
fr om Eu rope o n t he
1S-meter band were ob­
ta ined when the array was
about f ive-eigh t hs wave­
length above the eart h. To
e s tabli sh th e e lec t ric a l
height at five-eighths wave­
le ngth , a 1.S-Ampeu' tht'r­
mocouple rf ammeter was
inserted in se ries With
the 50-Ohm transmi ssion
line at the point where it is
connected to the SO-239
receptacle. The rf power in­
put to the line at the trans­
mitt er wa s he ld constant
while the array wa s raised
and lowered . The maxim um
rf current wa s indicated
when the array wa s about
28 feet above the earth.
Thi s also ha s proved to be
a n e ffe c tive he ight fo r
wo rk in g Eu rop e an OX
across t he Sierras. Appa r­
ently, the ve rtical ang le of
the rad ia ted signal is just
right for the wave to clear
the high mounta in ranges to
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that each end section is
telesco ped exactly the
sa me amount so that the ar­
ray will remain in electrical
balan ce. Wh ile observing
the swr indicato r. move the
short ing bar up and down
the stu b for the deepest in­
di cator null. Alte rna tely,
adj ust the driven element
overa ll length , main ta in ing
elec trical balance, and t he
short ing bar position unt il
the swr meter indi cates
ee ro in the reflected signal
posi tion . At this poi nt, tight­
e n the two sta inless stee l
clamps aro und the driven
element but do not insert
the sheet-metal sc rews yet.

It it is possible, ra ise the
antenna to about 24 feet
above the ea rth and ob­
serve the change, if any. in
the swr meter indicator. I
use a wooden pole fo r a
tower . An overhanging arm
at the top of this po le was
fitted wit h a ro pe a nd
pulley so that t he array
could be pu lled up to any
height above ground. When
the array was raised from 8
feet to 24 fee t, the line swr
at 21.3 MHz cha nged from
1:1 to 1.4:1 . After severa l
tri a l ad jus tmen ts o f the
driven e lement le ngth, the

'"

'"

• "."0'.

pos ition about 36 inc hes
down the stub from the
antenna and tighten it just
e noug h to mak e good
contac t with the copper
t ube s . Con nec t a n swr
meter in series wit h the
coaxia l line at the po int
where it joins th e st ub
50-239 connector. If you
have a second swr meter,
put in a pair of Pl-259 pl ug
connectors exact ly 15 fee t,
] inches (fo r RG-21 3/U, RG­
8/U, and 21.3 MHz) down
the line from the SO-239
connector a t the antenna,
and inse rt the second meter
at this po int. Ad just the test
signa l to the pro per fre­
q uency .

Adjust the signal level
and the swr meter sensi­
tivity to ind icate exact ly
full sca le in the "forward"
po sition . Switch the swr
meterts) to ind ica te the "re­
verse" o r " reflected" signa l
level. With the array ad just­
ed as described , the reflect­
ed signal level probably will
be less th an full sca le, but is
not likely to be ze ro. Now,
ve ry ca refully ad just each
end sect ion by telescoping
it into the 1-i nc h center sec­
tion the d istance of one
inch (one mark). Make sure
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ment readings. W hen ad­
justing sensitive a rrays
close to the ground. I usu­
a lly use two swr meters
- one at the point where
the transmi ssion line con­
ne cts to the a rra y a nd
another at a po int one-ha lf
wavelength down the line
from the ante nna . To obta in
a true readin g, wa lk out of
the fie ld of the antenna
afte r making an adjustment
and read the swr meter at a
distance o r a t the half-wave
po int.

To start, ad just the driven
le ngth to 476ft. where f is in
MH z, no t includ ing the
] -i nch gap at the center. For
21.3 MHz, the length of
each half of the d riven ele­
ment will be about 11 feet.
2 inc hes. The exact le ngth
at thi s point is not extreme­
ly important, bu t make su re
that the two halves are
exac t ly equa l to each other.
Now, beginning at the end
of each 1-inch center tube
sect ion, sc ratc h marks one
inch apart o n the 7/8-i nch
end sec tions in the direc­
tion of the tips. Four or five
mark s will be suffic ient.
Make the sa me num ber of
marks o n eac h end sec tion.
Ad just the shorting bar to a
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Fig 6. L8-2 JS-meler arra y. The split dr iven element is at the
left in th is photo . The director element, right, is insulated
from the boom but grounded to it at the exact center to
reduce noise pickup. Note coax line connection at end o f
53-inch tube. As shown, maximum radiation will be toward
the right. Maximum gain (over a half-wave dipole) is 5.] dB.
The rotator (no t shown) is an AR·22 heavy-duty TV type.
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Fig. 5. Boom assembly and mounting detail s.
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the north a nd east.

Operating Performance
Afte r al most half a cen­

tury of a mate ur and pro fes­
si ona l rad io commu n ­
ications e xpe rie nc e. it re­
qu ires outstanding perfor­
mance in an antenna or a
piece of ham gea r to ca use
me to become e nthused . I
can truthfully say that r a m
de lighted wit h the perfo r­
mance of the litt le two-ele­
ment 15· a nd 'tnmeter an­
tennas . The real worth of
any antenna . as far as I am
conce rned, is proved by
what it will do when I a m
compe ting wit h a dozen
othe r stat ions fo r a rare OX
co ntac t. Ma ny t imes when

the competition was fierce.
the OX sta tion ca me back
to W6TYH. and I ha ve the
QS l ca rd s to prove it . Dur­
ing the past few mon ths
t hat t he antennas have
been in use. I have had
good signa l reports from all
parts of the world . Most of
the time. the PEP Input to
the tra nsmission line was
only 175 Watts . The a nten­
nas al so work ve ry well for
recept ion. a signa l standing
up from the background
noise like the proverbia l
"so re thumb"

Trouhleshooting
This a nte nna design has

been proved to be sound
a nd , if the dimensions a nd
adjustment procedures a re

c a re fu ll y followed . ab­
so lu te ly no trouble sho uld
be experienced in obta ining
top perf orm an c e fr om
either of the two a rrays.
However. so me of us are
like t he new bride who
burned water trying to boil
it. a nd somebody will get in­
to trouble with the a rray
and write to me.

The most com mon prob­
lem is diff ic ulty in gett ing
t he line swr down to 1;1 a t
the design frequency . In
one case. the trouble was
caused by harmonics of the
test signa l a ppea ring in the
line . The use of a low-pass
filte r in the transmission
li ne at the signa l sou rce
eli minated t he proble m .

Do not be tem pted to

change the spacing of the
c o p pe r tubev In the match­
In g sec tio n, or U <, P drffer­
e nt dia meters from those
specif ied . I ha ve bee n
through a ll this a nd it is not
on ly tricky but very frus­
trating . Remember that this
is a balanced d riven ele­
men t and feed system ;
when adjusti ng the overall
length of t he driven ele­
ment. mak e sure that both
ha lves are adjusted exact ly
the sa me a mo unt. Mount
the matching sec tio n tubes
o n st a n doff insulators
about 6 inches above the
boom a nd make certain
that each cop per tube is
spaced the sa me di stance
from the boom to equa lize
the d ist rib u t ed c a p a c i-
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• 13 DIPOLE AND LDNG·WIRE ANTENNAS- BK1016- by Ed·
ward M . Noll W3FOJ. Th is is the fi rst collection 01 virtually
every type o f wire antenna used by ama teurs . Includes drmen­
stone, con t igurat ions. and detailed const ruction data for 73 dit­
terent antenna types. Appendices desc rib e the construction of
noise bridges, line tuners, and data on measuring resonant Ire­
quency, velocity factor, and swr . $5.50. '

a ca li bra ted receiver.
If you have an RX bridge,

use it to meas ure the a rray
input impedanc e at th e
50-239 receptacle . The in­
put impedan ce should be
exact ly 53 O hms and pure
resistance, with the d imen­
sio ns given and the array
properly adiusted . When
the array is properly adjust­
ed . you will find that it is
verv sen si t ive to body
ca pacuance. ev periallv at
the - ('Il(J.; of thp pl{'ml'nts ,
When the hand is brought
to within a foot or so of the
driven element or director
e nd. the sw r reflected
indication should go from
zero to ful l sca le . If it does
not. t he adjust ments are
not cor rect.

If you st il l have a prob­
lem afte r making the
above checks, wr ite. giving
co mp le te detail s o f the
trouble . Your letter will be
answered prom pt ly If you
Incl ud e a sta mped se lf­
add ressed {' nve lepf' ,.

ranee.
Although it is not likely if

the inst ruc nons are fol ­
lowed, the d riven e l('ment
might not be reso nant a t
th e t e st fr e qu e nc y , To
check , first measu re the
overa ll e lement lengt h, not
including the 3-inch gap at
the center . Together, the
dri ven element a nd the
sbo rte d stub act a .. capac i­
tance a nd inducta nce .
respect ive ly, and resonate
at the design f requencv .
With this type of arrange­
ment . the overall length of
the driven element will be
about 2 or 3 inches sho rte r
than the length calculated
from the above fo rmula If
st ill in do ub t, yo u can
chec k th e reso na nt fre ­
quency of the elemen t and
vtu b combination by cou­
pling a grid-dip oscillator to
the inductive stub The dip,
at the reso nant frequency .
is quite pronou nced , The
grid-dip osc illator frequen­
cy must be mo nitored with

I
I
I

- '--

• THE GIANT BOOK OF AMATEUR RADIO ANTENNAS ­
BK7304-With the GIANT Book of Am ateur Radio Antennas by
your side, antennas will become the least of your womes. Over
450pages of design ideas, theory and reference data make th is
book live up to its title. The 7 chapters cover everything from
basic an tenna theory through designs for DIY accessories, as
well as dozens of antenna designs. Whether planning to build
or buy, design or admi re, test or enjoy a ham antenna -this is
the book for you. From the edi tors of 73; published by Tab
Book s. $12.95' hardback, $8.95 ' paperback .

• 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS- BK1069
-by Edward M. Noll W3FOJ . Describes 73 ottterent antennas
for amateurs. Each design is the resu lt 01 the author's own ex ­
periments covering the construct ion 01 noise bridges and
antenna tine tuners, as well as methods lor measuring reso­
nant frequency, veloci ty factor , and stanotnc.weve renee. 160
pages. $5.50. '

.VHF ANTENNA HANDBOOK- BK7368- The NEW VHF An­
tenna Handbook details the theory, design and construct ion of
hundred s of different VHF and UHF antennas . .. A pra ct ica l
book written lor the average amateur who l akes joy in butldmq .
not lull 01 complex formulas for the design eng ineer Packed
wi th labulous antenna project s you can bu ild. $5.95.'

.PRACTICAl ANTENNAS FOR THE RADIO AMATEUR­
BK1015- A manual descr ib ing how to equip a ham station wi th
a suitable antenna. A wide range of antenna topics, sys tems,
and accessories are presented giving the reader some food for
thought and practical data for construct ion. Designed to aid
the experienced ham and novice as well. Only $9.95.'

*Use lhe o<de< card In Ih" bac~ 01Ih,s maoa"n" 0< ,tem,z" you. O<der on a!i<'flara te
ptOCe 01 pape-r li nd ma,lto: 13 Rad ,o Bookshop " Petl" bo<Ol>Qh NH 03<l 58 Be su,e
10 Include c he<;k 0' dela iled c'edi l ca' d into<mallon • A,dd $t .OO ha n-dl ,nll cha' ll"
Note: P'ices subiect to change on books no t pUbl,shed tlV 13 Milqil" ne. QueSl,ons
'egard'ng you' order? Please .... ,;te to Custome, Servlc.. a t the above ad" ,..ss PI.-.as"
a llo.... 4-6 .... eeks 10' delivery

NO MONKEY BUSINESSI
(AI Complete Service Facil it ies
(BI Good Deals on most Brands
ICI Shipping wit hin 24 Hours
(0) All inquiries handled by Active Hams wi th

over 20 years experience in ham radio
CALL TOLL FREE

1·800·238·6168
IN TENNESSEE, CALL 901 ·457-4276

MONDA Y- SA TURDA Y8.-30-5.-30
FOR YOUR SPECIAL,

Write : 3202 Summer Ave .• Memr-h is, Tennessee 38112
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