
Tbe Delta Quad

BY JOE WI LLIAMS· . W 6SFM

A one tenth wavelength spocing between the driven and
parasitic elements is constantly maintained by the configura.
tion of this quad. Therefore, an impedance of 50 ohms is
derived for all bands. The unit is constructed for 10 and IS
meters but may be put on 20 by lengthening the bamboo

poles and odding the two elements.

•

T
il E quad ante nna has gained world wide
popularity and this populari ty has sound
basis. T he amateur operator using a quad

has several good th ings going (or him at the
same time. A most obvious advantage is the
(act that a quad is a two element parasitic
array and will deliver almost an "S" unit of
just plain gain. The top and bottom wires be
come phased to make a form of colinear
antenna. The spacing from top to bottom creates
a diversity effect and the low angle of radiation

Overall view of the " Delta Quod" . Sing I. COOII: f ••d.
line hondle, both the 10 and 15 met.r ontenno•.
Parasiti c e le ments are tun ed by lC components b ut
, tubs moy b. use d 01 liste d in the co nst ructio n data.
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makes it a favorite with DX operators .
When a ham goes to the trouble of fly ing

a batch of ba mboo, he likes to get the maximum
use from it. Mechanically, it figures that once
a quad has been built for a lower frequency,
say 14 megacycles. there remains wasted space
that may be used for higher frequencies. So,
we have the multiband quad. But, there is one
persistent bug-a-boo which attends conventional
cubical quad multiband design. It is the differ
ences of radiation resistance of the respective
driven elements. The Delta quad. based upon
a configuration suggested by K6JT (ex W20A ) ,
seems o ne solution to that problem.

In add ition to the 90 degree angular pat 
tern fami liar to the cubical quad. this antenna
has an "X" shape when viewed from above.
The supporting bamboo poles (9 feet long)
which form the antenna-reflector relationships
are mounted in a manner which produces a
o ne-tenth wavelength spacing for each fre
quency band element pair. The lower frequency
limit is determined by the lengths of the poles.
(For a 3 band antenna covering 20. the poles
would have to be 13' 3" long.)

One-te nth wavelength spaci ng in a quad
antenna results in a radiation resistance of
about SO ohms if the array is situated ~ wave
length or more above the ground . Thus it will
be seen that each antenna in such an arranged
multiband combination should exhibit the same
radiation resistance ( 50 ohms) if the family
of antennas is high enough (0 provide VI wave
length separation from ground at the lo west
frequency concerned.

Once the shape of the Delta was realized,
a close inspection of the literature! led (0 the

I Orr, W.I ., "All About Quad Antennas ." Radio Puh.
ltcattons , Wilton Conn .
J ones , A.K., "Amennatax," , C Q J ul y, 1960. Page 32.
Hess, M .G., "Single Line Feed (or Trf-Band Quads,"
QST, August , 1959, pa ge 20 .
Adolph. E.H., "Three Band Q uad for Field D ay,"
QST , April , 1961 , pa ge 30.
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Fig . I -Construction data fo r the " De lta ~uad", A
horizontal ang le of 43 - , 0 10 shown, will p rovide a
one te nth wave length spodng . The ve rti cal a ngle
sho uld be 90- , A sketch of th e support is shown
and is ela bo rated o n in the ted . The st ubs ma y be
r.ploced by lumped lC co nlo to nts . Th e re o r boy is not
shown a s it is d irect ly in line with th e front bay.

conclusion that simple r multiband quads could
be devised. In order to employ the existing
low pass filter a nd coaxial transmission lines.
the radiation resist ance of 50 to 52 ohms was
the design hinge.

A practical Delta for 15 and 10 meters was
built at W6SFM and is in current use. This
compact beam has no boom. is very light. has
excelle nt mechanical ba la nce. requires little
adj ustment. uses a n inex pensive mast and is
fed with a single tra nsmission line of RG 
58 A/U which is connected d irect ly to the
d riven elements. A forward gai n of 5 db is
assu med. T he measured fro nt to back ratio of
the 15 meter sectio n is 24 db. T he front to
side ratio is 30 db. The a ngles of radiation
shou ld be 26 degrees at 21 mc a nd 18 degrees
at 28 mc.

Construct io n

A support to pro vide the required 43 degree
angles was made from plywood. T wo 10"
squares of \1: inch ply were slotted to permit
the construction of an "X", Another small
piece of the same material was used as a bot
tom plate for the ·'X" . Weldwood glue a nd
long wood screws were used to join these
pieces. The ..x .. provides four flat surfaces for
the attachment of the eight poles. "U" bolts
(l V1Hl and " U" stra ps (I ") were used to do
this. Short pieces of rubber windsh ield wiper
hose were slipped on each " U" bolt to pre vent
bamboo cracks. The "U" stra ps were attached
with wood screws. A rei nforced heavy duty
TV mast clamp was bolted (1.4 H galvanized )
to the bottom plate of the "X" support . The

bamboos were carefully measured a nd trim med
so that a knuckle ring rem ained at the base end
of each pole. T his ring was sanded flat on one
side down to the level of th e body of the pole.
This made a better fi t on the support a nd dis
courages rotation of the pole. The wire holes
were pre-drilled ( y", ") parallel to th e sanded
tl at o n each pole . T he base segment of each
ba mboo was wrapped with fricti on tape to
he lp prevent splitti ng . Where necessary. a build
up of friction ta pe was used under the "U"
strap at the base of the bamboo to insure a
snug fi t. The pole tips were plugged with plas
t ic wood a nd bound with a few tu rns of pla stic
tape. T he bamboos a nd the plywood " X" were
each given three coats of spar varnish .

A view of the c:enter hub construction of WA6EOY',
6-1 0· 11 delta quod thot was lowered fo r ad justme nt.
Since ' he p lywood hub is smaller, the bam boo po le,
a ppea r heavier. Note the mild ewed and cracked
bamboo rods. This ha lo resu lted fro m the lock of 0

proted ive coating such as varnish.
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The mast consists of 3 ten foot sections of
thi n wall sleel (1 14 " 0 .0.) TV masting. The
mast is manually rotated and is guyed at the
nine a nd the twenty foot levels. Supported at
the base by a ball bearing race assembly and
its pipe pedestal, the mast is slip sleeve clamped
to the eave of the shack. It is wire guyed at
20' by the use of a second sleeve. These sleeves
are I~ .. pieces which were sawed from th e
swedged end' o f the bottom m ast section . Ot her
methods m ay suggest th emsel ves. An IS" slack
was arranged in th e coax at the wire guy point
to permit rotation. w ith the aid of an assistant
and two kitchen chairs, the quad was com
pletely assembled and wired on the ground.

As a protection against canyon draughts
and other local wind conditions, the spreaders
were braced by the addition of cross-guys.
Thirty five pou nd test monofilament fishing
line was cross tied from the fro nt spreaders to
the back spreade rs using the ten meter wire
hol es as tie points.

The top section o f the mast, with its guy
wire rig a ttached, th en was securely clam ped
into the "U'' bolt of th e TV mast fix ture on
the bottom o f the "X" support. The quad was
then stood up and walked to the mast site.
After we added the middle mast section. the
assembly was hand over handed o nto the wait
ing bottom mast section. From a scratch start
the material cost of this beam. including mast
and coax, should ru n to about 23.

Adjustment
T he re nee tors should req uire litt le or no

adjustment if the suggested dimensions arc
used and good geometry prevails. These an
tennas were cu t for the c.w. po rt ion of each
band. For higher frequencies within the bands
all parameters become smaller if optimum
performance is to be realized. The builder
should consult the book if such construction
is planned. If front to back ratio improvement
is found to be necessary. the quad can be
lo wered by removing the center mast section
and stub adjustments can then be made.

Stub adjustments are most easily made by
sett ing th e a ntenna fo r optimum front to back

2 The swccgec ends of the mas ts were designed for
interlock ing and have an inside d iameter of 114 ". If
other mast I) J)('S are u..ed a n alternate meth od of
guyin g mUSI be e m plo yed.

ratio. In this case the quad is oriented so that
its back is to the transmitting station. Using
a lamp cord "S" meter extension from the
station receiver or using a headphone extension
from the receiver, the stub is adjusted for a
null. Variations in forward gain are difficult
to read while front to back measurements are
Quite obvious. T he transmitting station should
be 500' or more away and must be us ing
horizont al antenna pol ariza tion. ( My chec k sta
tion is about I Vi m iles away-ai rl ine. When us
ing stubs. back-to-hack alligator cl ips are handy
for clipping up and down the stub. My d imen
sions include a stub length which is calculated
to be adequate to the 'bottom' of each band.
After the optimum FIB spot is fou nd with
the alligator clips. a strap is soldered across
the stub and the surplus (if any) is removed.
Incidenta lly, in a q uad of good design; o ptimum
FI B and maximum forward gain lend to coin
cide.

The st ubs are made from 3" wide o pen wire
and th e length s are :

20 meters: 38"
15 meters: 22"
10 meters: 17"

In lieu of stubs, lumped constants may be
used. The basic idea is to use an LC com
bina tio n which will cause the reflector to
resonate at a frequency which is about 5%
lower than that of its associated driven element.

These 'stub-substitute' coils are made of # 12
enameled wire. Each coil is made by wind ing
o n a iorm which is 1'.Is inches in diameter:
T he coi ls have an inside diameter of Ilh " .
T he coils are wou nd with min im al (close )
spacing and in that condition have maximum
inductance. Increasing the spacing (by pull ing
apart) decreases the inductance. Adjustment is
accomplished by extending or compressing the
coil while measuring the FI B ration (as de
scribed above) . A small insulator (like the
little eggs used to break up guys) is situated
inside the coil to take the suspension strain.
The coil data is as follows:

~O meters: 9 turns
t 5 mete rs: 7 turns
to meters:6 turns

\Vire hole locations for additiona l frequen
cies may be determined by Pyth ago rea n
means. •
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