
YAGI FOR

A ELEMENT QUAD·

METERS
BY RONALD LUMACHI,':' WB2CQM

This antenna is designed for optimum side re;ection and front to bock
ratio to aid in picking up that elusive signal buried in the QRM. In this

quod-yogi combo the yogi element is driven.

T
il E increased pa rt icipat ion in the realm
of ama teur radio necessitates the need
for more sophisticated and e laborate

equipment. At o ne time. the dipole. 20-30 watts
of a.m ., and a grid leak type 1.T.f. receiver were
all the components necessary to "work the world"
at leisure. Today's improved methods of com­
munication. elaborate receiving appara tus. and
a reasonable 2-3 element beam array are not
truly sufficient to combat the chaos on the high
frequency bands. T his beam antenna article
presupposes the (act that a three element beam.
because of its inhe rent shortcomings. cannot
cope with th e QRl\I level to the side and rear
of the listening sta tion .

For example. most cast coast amateurs will
not a rgue the fact that a yagi's 2S db front-to­
back ratio is unable to ca ncel out signa ls emitted
from the ce ntra l and western sta tes while Eu ro pe
and East a re bei ng scanned. They will a lso
agree th at the gai n of the 3 element array. in
conjunction with even modera te power. is suf­
ficient to project a signal to even the most remote
parts of th e world: however. listening for the
faint 52 reply in a backdrop of 57 QRl\I is
disheartening . Carrying this antenna problem to
its logical conclusion. a design was arrived at
fo r maximum attenuation to the side and rear.
with perhaps some slight sacrifice in forward
gam.

This quad appendage project is geared pri­
mari ly toward the amateur who presen tly boasts
a commercia l yagi ins talla tion and who has. at
least on o ne occasion. wished for improved
side and rear reject ion. T aken into consideration
in the subseq uent text is the beam-less sta tion
with a di scussion related to the simple construc­
tion of the three element yag! compo nent.

Much work by amateurs has bee n undertaken
in pe rfecting the q uad syste m with yagi addi tions.
and the results have sti mulated this beam
project a long those lines. However. this system
added a quad director and reflector, parasitically
coupled. while maintaining yagi matching and
feed points exactly as found with only some
sligh t element resonance adjustments. Primary

-13 Bay 26th Street, 8 rooklyn , New York 112 14.

justifica tion includes a reaso nab ly accura te
knowledge of the yagi's driven e lement input im­
pedance since most commercia l beams incor­
pora te the driven dipole as the exciti ng source.
Rudimenta ry data depicts the high current in put
terminals of the dipole as a roughly 72 ohm
load wit h only slight variations in the practical
installation. Consequently. an estimate of rea­
sonable accuracy concerning the load impedance
can be assumed. Data concerning the h igh cur­
rent points of the quad are dive rse. However.
pe rsonal experiences indicated a roughly 100­
120 ohm antenna line terminus. Needless to say.
alte ratio n of the quad feed point for im peda nce
matching is cumbersome and the amateur usuall y
tolerat es the excessive s.w.r.

Of equa l import in choosing to feed the yagi
e leme nt was the ve ry convenient method of
freq uency adj ustment. The telescopi ng pro vi­
sions of the yagi elements in conjunctio n with
very accurate len gth versus frequency form ulas
provided simple element- to-element re lation.
ships. With the drive n quad. stubs are the usua l
method of altering frequency. however. the
geometric and electrical ba lances are disturbed
by these additions. It might be well to mention
that perhaps some loss to the low angle of radi­
ation results with yag i drive.

This was considered and overlooked in light of
the more accurate adjustment procedures as
well as the little emphasis placed on the fo rward

View of the com p le te 5 element 20 meter quod .yogi
o nl e n na atop the ma~t .
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Parts list
Q uo d Com ponent s

2 pieces 12" X 12" plywood l-1" th ickness.
2 Nu·Rail # 40 floor flange s P/. " r.r.s.'
6 Fibreglass hollow sp reade r arm s.2

16 carriage bolts, nuls, washen 2~" X l~".

2 rolls # 1"" copper wire 72' .
S leng ths of 12" X 1%" wooden dowel.
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Yagi Components

3 I~ngths of 12' X 1 ~" c .d. tubing 0 .05S" wall thick.
ness.

6 le ngth of 6 ' X HI " o .d. tu bing 0 .05S" wall thtek-
ness.

6 lengths of TV masting, 10'.
6 sta inle ss stee l hose cla mps 1~".
6 stainle ss steel hose clamps ",," .
1 length of wood en dowel ",, ' X l Y.!" .
3 Rc;to-Iock sca ffo ld clamps l W' I.P.S.3

IAvailable from: Hollaender Manufacturing ce., 3S41
Spring Grove Avenu"" Cincinnati 23, Ohio, or, Wh ite·
head Metals Inc., Milik Street, Carteret, N .J.
2United States f ibreglass Co., 5101 NW 36 Avenue,
Miami, Fla .
JRota .lock, 1013 Pardes Street, Serk eley, Califor nia .

scaffolding where length s of pipe are fitted per­
pendicular to each other. The 1v.. " units worked
perfectly and provided a rigid boom-eleme nt
connection with the tightening of only one bolt.
The yagi elements consisted of two 6' lengths
of 1-% " 0.058" wall tubing inserted 6" into each
end of a 12' length of I~ .. 0.058" wall tubing.
A small hole was drilled th rough the interlocked
elements and secured with a self-ta pping screw
for a low loss elect rical bond. Inch and a quarte r
TV masting, ( 10' lengths) available universall y.
were inserted into each end of the 1%" un its
and adjusted to reso nance (fig. I ) . Since subse­
quen t adjustments will probably be made with
each element due to installation pecu lari ties.
slit the 1% " tu bing lengthwise about 2" and
insta ll a IVi 'o stainless steel hose clamp over
the joint. facilitat ing a telescoping movement.

After com pleting construct ion of the driven
element yagi componen t. measure the exact
center of the 1liz " tubing and cut th rough with
a hack saw. The excit ing element is in essence
a dipole and must be insula ted above the ground
potentia l of the boom. A 4' length of I~ ..
diameter wooden dowel serve as the insulator.
Several coats of varnish protected the raw wood.
Three stainless steel hose clamps (4") secured
around the tubing and the wooden dowel sup­
ported the elements and have proved adequate.
In this high current application. the wood has

Fig . 2-Element location and sp a cing along the 30'
boom of the 5 element quod yogi.
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Con struct ion

A 30' (compromise) boom spa n was ch osen
in order to keep the breadth of the an tenna
reasonable and to provide minimum spacing
with out sacrifi cing performance. Since most
existing insta lla tions will fall short of the boom
length. ad di tio ns will be necessary. Five foot
lengths of 1% " 0 .0 . tubing ( V. .. wall ) were
butted at each end of 'a 20' boom and secured
with two ha lf shells cut from similar tubing.
Automobile muffler clamps over each butt com.
pie ted the exten sion. A length of nylon rope
was installed to reduce the sag and secured about
three feet above the boom-mast bracket via a
mast extension.

For those with no previous beam system.
yagi construct ion was accomplished rather
cheaply and simply by utilizing a product man u­
factured by Rota-Lock, Berkeley. California .
These units were designed for rap id assembly of

gain factor. I might also mention that maximum
ga in and minimum signa l a ttenuation to the
re a~ do not occur simultaneo usly, and one is
available to th e ama teur only a t th e expense of
the other.
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Fig, 1-0vera ll view of the q uad -yo gi five elemen t
a rray fo r 20 mete n ,

View o f two inter locked members of the array using
a on. bo lt a d justme nt Rete-Leek mode by the Up-Right

Scaffolds, 1013 Pardes Street, 6erk el~y, Cal ifor nia .
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Sp ide r construction showing th e two ve rt ica l fibreglass
membe rs wedged in place .

bee n a sa tisfactory insulator. A more deta iled
sketch is shown in fig . 2.

Q uad Const ructio n

The spide r co mplex was designed arou nd an
a luminum flange t % " 0.0. (with set screws)
and a 12" squa re of IJ2 or 3A " plywood . A H4 "
hole. centered on the plywood, allowed for
moveme nt o n the boom. Since the fibreglass
arms we re hollow. with an inside diameter of
11h". dowels o f equa l diameter, 12" long. were
cut a nd attached at each right angle corner of
the plywood by dri lli ng and install ing 2" X '-4 "
ca rriage bo lts a nd nuts. To prevent the dowel
from splitti ng. -sma ll half shells made from a
length of TV masting we re drilled and placed
betwee n the bolts and dowel. This rather crude
but effi cient spider un it ma tes perfectly with the
spreade r arms. To ease construction. the two
upper support a rms were assembled at ground
level by simply placing the spider dowel into
the fibreglass base for a "jam fi t" .

T he perimeter of the quad reflecto r measured
72'S" and the director elemen t measured 69 '

( resonance at 14 .270 kc ) . Heavy fo rm var # 14
wire was stretched and marked along its length
(fig . 3 ) with a sma ll da b of whi te pa int. YII "
holes we re d rilled in each fibreg'lass arm 12' 9"
and 12' I" above the hu b of the reflector and
director respectively. The wire was installed
horizontall y between the two upper elements
and the remaining lengths a llowed to hang fre el y.
T he yagi elements and q uad components were
the n posit ioned on the boom (fig . 4 ) while still
a t ground level convenience. The ante nna was
then ra ised about 9' and the four remaini ng
lower support a rms lifted fro m the tapered ends
and fi tted into the dowel rods . The dangling
wire was then passed th rough the lower ve rt ical
support a t the pre-d rilled po ints and the two
loose ends bonded togethe r and solde red com­
plet ing the closed loop. T he ante nna was then
ra ised to its operating heigh t fo r the com pleted
install at ion.

Pe rfo rmance

On- the-ai r performance a t an ope ra ting he ight
of a bout 40' has netted ex tremely grat ifying re­
sults. For example, a loca l 5-9 / 40 db signal was
a ttenuated below the noise level when the an­
te nna was at right ang les to that sta tion and
the signa l reduced to S4 wi th the back of the
antenna pointing in that direction. T hese figures
are certainly an adva ntage to the D X'er ever­
sea rchi ng for the rare o ne that ca n now be heard .

O ut to the m utual im pedance affects of the
close spacing. the rad iation resistance measured
appro ximately 40 ohms. Those with the modified
commerc ia l yagi syste ms can easily adj ust their
ma tching de vices for a pe rfect power transfer.
however. for the average homebrew insta llat ion.
connect the ce nter conductor and shield of the
coax to each dipol e element di rectly.

Feedi ng a balanced dipole with an unba lanced
coax see med to produce no ill results. I pur­
chased a 1:1 balun fo r $ 10 from Fugle labs.
18 35 Watchung Ave.. Plainfield . New Jersey
and it proved worthwhile . The coax is now free
from r.f. and the bridge shows a very low s.w.r. •

Simple Mobile Power Source
BY V ICTOR H. ORT EGREN,'" W 6WF R

N
O W yo u ca n go mobile withou t a d .c . to

d.c . supply if you car has an a lterna tor
in ste ad of a ge nerator. Wh en the auto­

mobile salesman sa id tha t the ca r had a three
phase a lternato r I sta rted chec king, Sure enough,
it was 3 phase. It took a litt le fishing to find the
single phase pa ir o f the th ree wires leadi ng from
the field wind ings to the di odes.

I connected directly to these two wires. before
the diodes. a nd came out to a duplex a .c. re­
ceptacle a nd a 0-130 v.a .c. meter and mounted
both be neath the dash. (The voltmete r can also

- 199 Random Way. Pleasant H ill, Califo rnia.

serve as a tachometer.') T he output is abou t 80
cycles.

At the peak engine r.p.m. it is possible to ge t
130 volts a.c. output. I have bee n ope ra tint: a
K\VM-2 s.s.b. rig o n thi s for 10.000 miles now
and it has held up fine .

When driv ing in heavy tra ffic some extra
shift ing is required to hold the engine r .p .m. at
the correct level for a J 17 volt ou tput, If the
voltage drops or rises the transmitter frequency
is not too sta ble. A voltage swing of 95 to 130
volts seems to have no adverse a ffect on the re­
ceiver stability . •
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