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Fig. l -The bceic det ign of a n BJ K a nten na . The length
it between 33 and 40 fe e t wit h on Blh foo t t pa cing .
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By the use o f tuned feeders. this simple array
will work well o n the th ree bands. as many a
ham has found o ut in the past. The array ca n
be hung e ither horizontally or ve rtica lly. and the
cost is pructicull y nil. Howeve r. eve n though
this array is very effective and gives severa l d b
o f gai n. its per formance ca n be increased con
sidera bly by stacking a second a rray under the
first , a nd feeding the two togethe r. Again. the
low cost of ma teria ls makes thi s a practical th ing
10 do. The su pporti ng st ructure must be highe r
of course, hut not to the extent o f be in g e ithe r
cosi ly or un manageable.

Most Construction

The fina l design which was used at V E ITG
is shown in fig. 2. at least as fa r as the 8J K array
was concerned. Since the a nte nna itsel f is a
simple thing 10 construct. the first a tte nt ion
sho uld be paid to the support ing struc ture. T here
a rc occasio ns when one might have a couple o f
trees o r the good fortune to have a telephone
pole or IWo. but in thi s case the a nte nna had
to be e rec ted o n a barre n hillside. exposed to
the ocean and consta nt ly swe pt by high winds.
So the masts had 10 be made up from sc ratch .

A s shown in fig. J . each mast is made lip from
three length s of lumber, Most hams a re familia r
wit h the simple "A ' Frame type o f construct ion.
and th is could be emplo yed very wel l. Ho w
ever, the style shown will a lso prove to be very
sturdy . Bea ring in mind that the a ntenna sho uld
he at least 15 feet high-from ground 10 the
botto m eleme nts-seleci lengths o f lumber tha t
a re as so lid a nd knot-free as possib le. Having
had ra the r dubious success in find ing good clear
lumber in the lengths desired . and bearing in
mind the cost fa ctor. I would su ggest going to
the local ya rd a nd look ove r wha t is ava ilab le.
\ 10st ya rds will let you measure a nd puzzle to
your heart's conte nt. knowing thai yo u will un
doubted ly buy at least something before you
leave . In the ave rage small-town ya rd I th ink
that about 16 o r 18 feet is the maximum length
you will fi nd readi ly avai lable . I would stro ng ly
..uggest using :2 X ~. bUI if you wish you ca n
use 2 X 3 or even :': X 2. But remember. at
though you will o nly be support ing light wire .
in a high wind the strai n on the masts is m ulti
plied by the whi pping and pull o f the clements.
and so select the wood acco rdi ngly. The ext ra
cost fo r 2 X ~ is well worth while.

In add it io n to the long lengths. a quiet chat
with your frie nd ly lumber dea ler should e nable
you 10 get a few bit s and pieces o r 2 X 4 at a
very reasonab le figu re. as well as two pieces
about 8 V2 feet long 10 use for the spacers o n
the bott om cleme nts.

A CHEAP

BY GEORGE COUSI NS .* VE ITG

AND SIMPLE

T
il E a nte nna system to be described he re
was the resu lt of a move to a new QT H.
this move bei ng o ne of a great many

which I have made o ver the past years as a
result of work assignments. Since most o f these
moves have been o f .1 ...hort duration. there has
been the co nstant problem o f tryin g to gel on
the a ir in the fastest and sim plest way possib le.
However. because o f wanting to work DX and
co ntests , there were several requireme nts which
had to be met : a ll band o peration from 80 to 10
meters. and etficiency-c-especially a reaso nable
amount of gain on the 20. 15 and JO meter
bands. Be ing a te m porary QT H only. the sys
tem a lso had to be chea p enough that it could
be built . used and if necessary. disca rded at the
e nd o f the pe riod witho ut m uch loss o f money.
Lookin g back o n the whole thing. the fi na l result
cost ve ry little a nd should be of in terest to a ny
one with the urge to get up an excellent all- band
system with a min imum o f COst. Of course . the re
have to be some com pro mises-c- Ior example. no
rotators are used. so so me di rectivity has to be
sacrificed. However. as will be see n thi s is not
a arcnt disadvantage.

T he main component o f th is sys tem is a com
pact . four c leme nt all-d riven a rray which works
o n 10. 15 and 20 meters- and a lso o n 40 meters
fo r that matter. thouph its gai n or directivity on
this ba nd is not too pronounced. O ld-timers will
recognize it a.. a pa ir o f 8J K a rra ys ..laded and
fed together. Figure 1 ..ho ws the basic diagram
fo r a single sectio n 8J K. in which the length is
made about 33 fee l and the spacing about 8 to
SVZ fee l. T he two e lements are connected in the
ce nte r by a transposed section o f line. and an
o pen wire t ra ns mission line is connec ted to the
center as shown.

- RR2 Lo .....er Sad .vrlle , NO\'a Sco ne . Canada.

ANTENNA FARM

The main antenna consists of stacked
8JK sections that operate on 20, 15 and
10 meters. The guys for the mast are
inverted vees for operation on 40 and
80 meters. The entire insta llation is
fairly compact and rather inexpensive.
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be the light wei ght syn
thetic fiber ropes although
almost anything in the
line of clothesline rope of
wuucthing similar would
do.

A her two masts are
com pleted. and the hoist
ing ropes put into place,
some thought should be
given to the erect ion site.
P ro vid in g t hat space is
available, and remember
ing that the array is bi
directional. the antenna
should be placed so that
o ne lobe will be firing in
the direction in which one
is most interested. In my
case, I hung the antenna
in a fai rly north -west to
sou th-east direction. Con
sideri ng th at the e leme nt

length will be from 33 to 40 fee t, one should
decide on the exact length he is going to use ,
then allow a few feet extra for insu lators. spacers.
etc. and mark the positions of the two masts. If
an extra body or two is now available, the masts
can be stood up and guyed in place. Giving a
quick glance back at fig. 3. it can be seen that
when the array is in place the hoisting ropes can
be used also as guys on the o utside of the masts.
whi le the array itself will serve as an inner guy
for both masts. Therefore. o nly minimum guying
will be req uired 10 hold the masts ve rt ica l unt il
the anten na can be insta lled.

Fig . 3 - Co nstruction de.
tails of the two ma sh .
Mate rial s ca n be 2 X 2.
2 X 3 or 2 X 4 but
2 X 4 is strongly recc rn
mended . If desired. the
mosts co n b. co nstructed

A frame style instead ,

The Arra y

The construction of the array is quite easy.
Measure otT the four elements, which will be
essentially nothing more than four 20 meter
dipoles, except (hat the length o f each can be
anywhere from 33 10
about 40 feet. How-
ever. each one should
be the same length as
the others. Wire size
shou ld be ut least # 14
from the point of view
of strength. Twelve in
sulators will be re 
quired. and in my case
I bought II piece of -Y.&
inch hardwood dowel.
sawed it into 6 inch
pieces, ha iled them in
paraffin and used them

•

Fig. 2- Fin ol design of the stocked 8J K array at VElTG.
The two inverted Vee anten nas fo r 40 and 80 hove
been omi tted fo r clarity. One Vee was h ung from each

most at right a ng les to the SJKs.

Make sure the wood is dry and free from
grease or other material. and then give the long
sections at least one coat of good exterior paint.
Use aluminum paint if you can afford it. as it
will give considerably better protection to the
wood. Buy it in the gallon size-it's cheaper
that way. and you'll use most of it if you do a
good job on all the wood.

By laying the long lengt hs out on a couple of
saw-horses, the mast can be assembled very
easily. T wo good sturdy bolts. about lh X 6
inches . should be used a t point A . They should
be ga lvanized or bra ss. espec ia lly in a sa lt-air
region. Allow abou t a 2 foo t over lap at point A.
Several strengthening blocks should be inserted
to hold the bottom 2 X 4's together and in line.
At the base, a length of 2 X 4 about 4 to 6 feet
long is spiked as a foot. with side braces from
the outer ends of the foot to the mast. This foot
arrangement is of great value in holding the
base steady when the mast is being raised . By
driving a piece of pipe into the ground and tie
ing the base to the pipe. the mast can be raised
easi ly since the foot will not slip out from under.
a nd the width o f the foot will hel p prevent the
mast from tipping to one side.

At po int A. the 8Y.z foot cross-piece shou ld be
bolted to the mast on the opposite side of the
mast from the antenna itself. This will give
maximum strength. At the top of the mast . a
4 foot length of 2 X 4 is bolted and braced. This
will be used to hold the top elements and their
spreaders.

Considering the fact that the masts are best
raised o ne at a ti me. and the antenna put up
later. SOme arrangement must he made for hoist
ing the elements into place. A small pulley
should be placed at the outer ends of the cross
pieces but considering the usua l cost of brass
pu lleys. satisfactory resu lts cun be obtained by
the use of large eyebolts which can be fastened
securely to the wood and small diameter rope
passed through the eye. The best bet here would
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CI-3S0 mmf pe r section .
CI-400 mmf.
L1-11t # 12, 2" e.d., 2~" long .
LI-5lf.zt # 12, 2" o.d., 1'A" long.
l )-6t # 12, 2lf.z" o.d ., 1lf.z" long.
4-5t # 12, 2!h" e.d., 1'A " long.

Fig . S-Ci rcuit of the tuner used with the 8JK orray.
The coils ore wound on ceramic forms toke n from an
o ld BC·375 tuning unit. The (0011 series capacitor is
token from the v.i .c . sect ion of a TA·12 tran smitter and
CIA..4 " is a unit with spocin g la rge enOUGh to ha nd le

the power of the tro nsmitet, used .

L,
L.L,

Johnson " Match-Box" type. but can also be
made up very cheaply out of jun kbox cornpo
nents. ~f any satisfactory designs have been shown
in magazines and handbooks. but I personally
have had excellent success with the all-ba nd
tuner shown in the ARRL a ntenna handbook,
and diagrammed in fi gure 5. The procedure for
sell ing: up the tun er is given in any handbook.
a nd since the vast majority of transmitters today
are of the pi-network output type. an s.w.r,
meter should be considered an absolute neces
sity fo r initia l tuning up. Once the proper set
ting: fo r the capaci tors are found . a pa ir of dia ls
can be added and the various band sett ings care
fuJly marked. Then the s.w.r. meter can be re
moved or. if borrowed. can be returned to its
owner. With this tuner, it is readily possible to
get the s.w.r. in the coax link line down to a I: I
ratio o r very close to it. However, conside ring
the variables invol·..ed, two ca paci tors in the pi
network and two more in the tuner. the initial
tune-up can easily be a slow and frustrati ng ex
perience. It may be necessary to experiment with
the length of the feedline though this should
not normally be tried until one is abso lutely sure
the tuner will not o perate properly.

Performance

After tuning the array up on 20. 15 and 10
meters. and finding results to be very satisfac
tory. I tried an experimental tunc-up on 40
meters. To my surprise. the array tuned very
well indeed. and a few minutes later I was hav
ing a chat with 5N2J KO in Nigeria. which is
quite a n acceptable test of any antenna on 40
meters. It also proved very satisfactory for work
ing into Europe a nd South America so o peration
on 40 should be co nsidered as a n excellent bonus.
As a matte r of fact the tuner will load the an-

......
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instead of regular porcelain types. I must point
out that this was a matter of necessi ty since
otherwise I would have had to order insulators
by ma il and I didn't want to wait.

Some thought must be given to the center
spacer of each single array, in order to achieve
proper transposition of the wires without sho rt
ing them together the fi rst rime the wind blows.
Figure 4 shows my own method. with a piece of
'h X I wood used as the spacer and the center
dowel insulators running right through the wood.
T wo small stand-offs complete the structure and
the wires are supported well a part from each
other. All wire joints should be well soldered. In
places where the open wire type of TV lead-in is
available. the transposing wires and connecting
leads could probably be made from th is. a nd
would result in some saving in weight and prob..
ably also be neater in appearance.

Some care must be taken in erecting the array.
The top elements should be hoisted up clear of
the ground and the connecting line attached to
the bottom elements. T he open wire line leading
10 the shack should also be attached. at a point
midway bel ween the upper and lower eleme nts.
This line ca n be TV ladder-line. or can be home
made by using light hardwood dowell ing and
almost any wire that is avai lable. T he ho me
made line should be spaced from .t to 6 inches.

By pat ience and some running back a nd forth.
one man can easily assemble the whole array
and get it into its final position. In the case of
the top elements. I used a light wooden spreade r
on each end. and th is arrangement can be easily
seen in fi g. 2. After the hoisting ropes have been
fastened to stakes in the ground the whole affa ir
will be found to be very so lid. Of course . like
most an tenna struct ures. the quality of the over
all product wi ll be only as good as the material
and workmanship which went into it.

Feedline

It is a lways nice to be able to ru n the lead-in
away from the antenna ut right angles; however,
in my QTH I wasn't able to do thi s and probably
this will be the same with most people. There
did not see m to be any noticeable deterioration
of performance by the lead-in coming out at an
angle.

Feeding the array. of course. requires an an
tenna tuner. which could be something of the

Fig . 4 -Met hod of build ing the center speeer for the
8n:; elemenh.
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tenna o n 80 mete rs but all I used it for o n this
band was loca l rag-chewing so how it would be
fo r OX is quest io nable .

Having no equipment fo r accurate ga in meas
urements. the best that I co uld do was consider
a ll the published da tu I could find o n the 8J K
then make some allowances for e lement len gth.
height, etc. However. it seems like ly the gain
would be about 6 db, Regard less o f actual fi g
ures. I found the antenna gave reall y e xcellent
performance. a nd certai nly le ft litt le to he de
sired. There is the problem o f fixed d irect ivit y
o f course. but the lobes a re not extremely sha rp
and in actua l practice it is capable of good re
sults even off the ends. The sma ll disadvantages
a re outweighed by obvious good fea tures of low
cost and multi- band o perat ion with good effi
ciency. If the band is even barely open. th is
antenn a will make itse lf hea rd .

Inverted Vees
In actual fact. the a ntenna is designed only

for 20. 15 and 10 and ope rat ion o n 40 or 80 is
not reall y normal. even though in my own case
I found it could be done with good results. How.
eve r. just to be sure. I completed the " farm " by
using the two masts us the su pporti ng point for
a n inverted Vee for both 80 a nd 40. Using one
mast for each a ntenna not only provides good
physical separation, but also provides a n extra
se t of guys fo r the mast itse lf. The in verted Vee
is well know n and the const ruct io n is very
simple. I used sepa ra te feed lines made of RG 
59 /U coax (7 2 ohm ) because this line is co n
sidcrahly cheape r th an the heavy RG ·S or RO 
I l. and is quite adequa te for medi um power
transmittc rs. A sewing could be accomplished
by moun ti ng both antennas o n o ne mast. and
feedi ng them in paralle l with one piece o f coax.
However. I do not personally favor th is arrange
ment because o f the ease with which the second
ha rmonic of 80 meters can be transmitted by the
40 meter a ntenna unless so me sort of harmonic
trap or tun ing network is emplo yed.

The fina l result is an al l-band set-u p which
will be ve ry efficient a nd at the same time be ju st
abo ut as low cost as a reasonably good a nte nna
farm could be.

Pe rhaps it mi gh t N: we ll to po int out th at a
simple r a rrangement ca n he made by using o nly,
one section o f the 8J K. T he masts wi ll be the
same basic const ruction. but could be lower. and
the Icedline wo uld be co nnected to the mid-point
o f the transposed line between the elements. The
same tun ing network can be used. and results
will be very good. though. of course. there will
not be quite as much ga in o r direct ivity. •
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