
How about a quad that works seven bands (with full-size elements-no traps),
uses a single feed line, has nothing to adjust at the antenna, and is inexpensive?!
Sound incredible, but it is a fact. It works 2,6, 10, 12, 15, 17, and 20 meters.

A Seven Band Boomless Quad
BY RICHARD E. JAMES, JR.' , W4DQU

H ere's a boornless quad bu ilt around a
three-piece hub (manufactured by MFJ
Enterprises) which makes it poss ible 10
do all the tinal assembly near the top 01
the lower (lo r Ihose of us who can 't afford
a crank-over or lay-over tower). The MFJ
hub is composed of the fo llowing:

1. A center piece made up of a piece
01metar tUbing aboul 18 inches long with
two short pieces of angle iron attached 10
it w ith two bolts and a threaded rod.

2. Two alum inum plates, one for the
dr iven element and one for the reflector.

Let me te ll you why I th ink this quad is
the best two element quad ever present
ed to the amateur fraternity.

About 1954 t became interested in
Quad antennas, and during the next fi f
teen years I built several utilizing the in
formation availab le at the nme. In 1969 I
gathered together all the information I
had been able to find and began a serious
study, with the goal of trying to design a
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The driven element after assembly, prior
to installation.

perfect two element quad. It soon be 
came evident that such a quad would
have to have:

1. A spacing between driven element
and reflector of ~). because th is spacing
gives the maximum gain. II elements lor
more than one band were to be put on
one frame, a "boomtess" quad would be
c alled for in order to maintain ~). spacing
between driven element and retlector on
each band. None 01 the boomtess quads

on the market met this requirement, then
or now, because in order to do so an im
aginary extension of the base of each
pole must intersect its counterpart at the
exact center of the hub. The boomless
quad concept also has a side benefit of
being much more rigid, thus holding its
shape better than a boom-type quad.

2. Ref lectors about 3% large r than
their dr iven elements. The popular idea of
using an adjustable reflecto r stub was
discarded because it doesn 't work well
unless you use a stub in the top c enter as
well as one in the bottom center. The rea
son for this is that a quad loop can be con
side red as a Vl ). stacked over another
Vl ). with the ends bent towards each
other. Just inc reasing the length of one of
the two % ). sect ions does not give the
response one desires. Each of the %).
sections needs to be inc reased in etfec
nve length. To get away from using two
adjustable matching stubs, I decided to
use reflectors that were larger than the
driven elements. I found very little info r
mation on how much larger a quad renee
tor should be than a quad driven element .
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Fig. 1- A two-dimensional loak at the boomless Quad.
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20 METER DRIVEN ELEMENT DETAIL

perfectly because it is a 72n balanced
feed line feedi ng a 72n balanced dr iven
element.

Like coax, 72n twin lead has one draw
back: it is rather lossy and I feel it is too
lossy on 2, 6, and perhaps 10 meters. The
reason it is lossy is that the two conduc
tors are very close together (capacitive
and inductive reactance losses), and
they are separated by a dielectric materi
al much less efficient than air. I have
since used 300n open wire line (Saxton
#2502) from an antenna tuner to a point
near the antenna where I use a short
length of Saxton * 1562 " insulated open
wire line" (about 100r 15 feet) where the
line must wrap and unwrap around the
tower as the quad rotates . With this set
up, if the insulated line touches the tower
or rotator , it won't short out to ground be
cause it is insulated,

If you do not wish to use an antenna
tuner, you can still use the 3000 line in the

Fig. 2- Driven element and feeding
details for the boom/ess quad.
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Since a beam usually uses about 5% or
6%, I estimated that a closed loop such
as a quad should probably work well with
about one-half of that. I tried 3% and the
tront-to-back ratio was about 25 dB! (And
there is nothing to adjust!)

3. Coax feed was out of the question.
How could several dr iven elements be
fed with one coaxia l feed line? Also, I
didn 't want to use any heavy batuns on
the driven elements. I had an inspiration:
why not buy a ro ll of Belden *8210 (72n
twin-lead), put a one-to-one rat io balun on
the output of my l inear, and tap each driv
en element into the feed line at the point
where the feed line crosses each dr iven
element (see drawings)? This feed sys
tem works perfectly. If, for example, a 15
meter signal goes up the feed line, it goes
to the 15 meter driven element because
the other driven elements offer more reo
slstance to the 15 meter signal. The 72n
twin lead matches each driven element
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Electronics Supply

1508 McKinney
Houston, Texas 77010
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call toll free :n ights
1-800-231 -3057
7-10 PM CT, MW.F.

days 1-713 -658-0268
Hygain TH7DX .. 34900
ICOM IC 3AT IC 4A T . 269OOea

IC 25A 309 00
IC 730 699 00
IC 2AT . . . 23900
IC 22U . . . 269 00

KlM KT34XA . . 469 00
KT34A . 309 00

Santee HT 1200 269 00
ST 144UP 29 900

Telrex 1Q<\, Off List on Stock Items
HAM4 185 00
HAMX 265 00

Drake TR5 .. .. ... 995 00
R7DR7 . . 1299 00

AEA MOfsemahc . . . . 169 00
CK1 Contest _ 1 t 5 00
MRA -RO Reader . 269 00

Order KWM380 .. 3095 00
& 2 Free Fille rs

High Senar Numbers. All M ods
Amphenol Srtverptate

Pl 259 . 1 00 ea
A nllQue rare Tubes Call
Timex 24 Hour wancioce 24 95
Robot 800A . 74900

400 . 67500
Hal CT2 1oo . . 699 ,00

KB21 oo . . 15900
New CW R 685A rerereaoer 875 00
Cubi C 10 3 1195 00
Bird 4 3. Slugs . .Stocx
Drake Theta 7000 . .. 995 00
Belden 9"'05 Heavy Duty Rot or

Cable 2 11 16, 61<1S . . . . 45C/l t
Belden 8214 RG-S Foam 36C/lt
Belden 9258 RG8x Mrru.Coa x 19C/ft
Belden 8267RG 2 13

Non Contam Jacket 43C/ft
Alliance HD 73 , 10 9 95
10% Off Curtis, Sherwood. Palomar
Call Quotes Kenwood TS830 S,

TS530S. TS 1 30 S.
NEW DRAKE TR7A /R7A
We Want Special Orders !

Yaesu Spec ials New FTl 2395 00
FT 707 . . 649 UO
fT l 0 1ZD Mark 3 74900
fT208R or 708R 289 00

U sed Clean Corner
Collins 75A4 35000 ea
KWM2 PM 2 . 70000
CX7A B With M ods 100000
TS820 S CW . 60000
5 16F2 20000
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the feed line loss charts in the handbooks
"""; 11 show that the 3000 feed line termmat
ing with a 4:1 S.W.r. gives much less total
loss than a 720 feed line w ith a 1;1 s.w.r.!
(The 3000 line terminat ing into 3000
would have about 0 .2 dB loss. The 720
twin lead term inating into 720would have
about 2 dB loss. The 3000 line terminat
ing into 720 [4: 1 s.w. r.)would have 0.2 dB
loss plus an additional loss of 0.2 dB be
cause of S.W.r. . making a total loss of 0 .4
dB. Using a 3000 hne terminating into a
720 load would give 1.6 dB less loss or
45 % more power into the antenna than a

FRONT VlfW

All pol U boiled on
a$ sho n here

Po l" U boiled to '." alu minu m plate

Fig. 4 - Top view of the two hubs bolted together.

So
'It" 0 5<...·· bolt, 2 '."''' 10 3" long

I
~•• tlwNded rod, 2'," t o 3"

Th is ..oo i. put into a t hreaded ho le
t hrough p ipe and boll> ... pL.""

I
@I !o>,s" bolt 2"" to 3"1ong

fo llowing manner: Put a 4:1 balun on the
output of the linear (o r output 01 the trans
ceiver if you don't have a linear) and con
nect the 3000 line to the antenna termi
nals althe 4:1 balun. Wrap a double loop
for each driven element instead of a sin
gle loop and it will have a feed point impe
dance of abort 300fl.

If you use an antenna tuner, I don ', see
any need to wind double loop driven ele
ments instead of single loops. A single
loop driven element has a feed point im
pedance of about 720. giving a 4:1 s.w.r.
when a 3000 feed line is used. A study of

TOPVIEW

Fig. 3- Single hub construction details.
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ments can be lifted up to the center piece
of the hub and mounted onto the center
threaded rod and a nut put on loosely at
this time. Carry the reflector elements up
and mount on the other side of the thread
ed rod, securing it loosely with a nut also.
At this time take up a measured corner
spacing string of nylon hne (about 150 to
210 Ib test line) for one of the 20 meter
corners and for one of the 10 meter cor
ners. Rotate the driven element and the
reflector element around until you can
reach what is going to be the top left cor
ner of the quad. Tie the 20 meter and the
10 meter strings. (The dimensions are
given in the chart. but allow a few inc hes
excess at each end for the knot.) Now ro
tate the two elements back 180 degrees
the other way and tie the top right corner
tie strings. AI this time tie the spacing
strings on the left and right bottom cor
ners.

After finishing with Ihe spacing strings
(only the 20 meter and 10 meter strings
are necessary), put the two lock bolts and
nuts in Ihe hub and tighten the nuts. Also
tighten both nuts on the threaded rod.

To inc rease the rigidity and strength of
this quad, particularly in windy areas. I
recommend that four brace rods be sub
stituted for the 10 meter tie strings. These
rods are attached to c lamps placed just
below the 10 meter wires al 5 feet 8~

inches from the butt end of each pole.
The c lamps are made from pieces of pipe
strapping about 7 inches long. Each of
the eight straps is wrapped around its
pole and bolted tight with a V. • x 2 " gal
vanized bolt. Each of the four rods is
made of Y2 inch 31SPSI P.v.C. pipe 4 feet
long with a V. inch hole drilled " inch from
each end. When assembling the quad,
and when you are ready for the tie
strings, slip one of the rods in place first
using a V. inch hex nut finger tight fol
lowed with a V. inch wing nut jammed
down against it to keep it from working
loose. All of this substitutes for a 10 meter
tie string. Now proceed to put on a 20 me
ter lie string. This completes one of the
four corners of the quad. Repeat this pro
cedure at the other three corners as out
lined above and in the article.

The quad is ready to use. It is beaut iful
and performs beautifully. Good DXing !

IF YOU DON'T SEE IT HEAE.__JUST ASK FOR ITI
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The seven band boomless quad is up in
the air. Sunlight reflects from the vertical
wires of the quad. The driven element is
in front. The section of open wire feed line

can be seen draped in front.

down" wire to each wire on each side of
each pole at each 01 the four corners
(both on the 20 meter and the 10 meter el
ements- reflector and driven elements,
of course). Now string the wires for any
other bands you wish. You won't have to
measure the wire lengths carefully be
cause the 20 and 10 meter windings have
locked the poles into position. However,
for rigidity and to keep wires from shift
ing, by all means wrap and solder corner
wires on all elements just as you didon 20
and 10 meters.

Now solder the feed line to each driven
element after putting an insulator in the
center of the bottom of each driven ele
ment as illustrated. You can br ing the
feed line over from the back of the hub
and feed the 2 meter element first and the
20 meter element last, or you can feed
the 20 meter driven element first and
terminate the feed tine at the 2 meter ele
ment. It will work either way.

If you do not have a fold-over tower,
you can still do the hnal assembly of the
quad by c limbing your tower. First mount
your rotator on the tower. Then mount the
quad hub on top of the rotator using a
short piece of pipe or tubing about 18
inches long. Now the driven element
plate with the four poles and driven ere-

say You Saw It InCa

720 feed line terminating into a 72010ad.)
Three kinds of poles can be used:
1. Fiberglass (best, but expensive);
2. Bamboo (cheap. but not durable

like fibergtass or P.vc.).
3. PVC. (use 200 PSI, not 160 PSI ; 160

PSI is too light.)

The least expensive poles would be 1 %
inch nominal inside diameter PVC. plas
tic hot water pipe. It comes in 20 foot
lengths which would be cut down to 13 Y2
foot lengthS. Eight poles wou ld be needed
and there would be 6 Y2 feet wasted from
each piece. Another way to do it wou ld be
to buy three 1 % inch pipes and three 1
inch pipes. Then. using eight couplings
and eight 1% inch to 1 inch pipe reduc
ers , each pole could be built up as a "ta
pered" pole using:

1 pipe 1v.. I.D. x 6'8 "
1 coupling 1 V. inch to 1 11. inch
1 reducer for reduc ing from 1% inch

pipe to 1 inch pipe
1 pipe 1" I.D. x 6'8 "

Both methods have been tried, both
work, and there is about the same ex
pense for each method. The latter meth
od uses six 10 loot pieces of pipe instead
of eight , but you have the added expense
of the couplings, reducers, and PVC. ceo
ment.

The holes for the wires (' 180r f1 6)are
drilled directly through the pipes. The
measurement of the distance (from the
chart) is not from the base of each pipe.
but from the center of the hub. which is
152mm or 6 inches from the base of each
pole in the case of the MFJ hub. I find it
easier to work with metric measure
ments; however, charts are given in feet
and inches also.

Three charts are given under one
heading,Table I. The fi rst chart (A) gives
the dimensions for the middle of each
band. On any band except 10,6, and 2
meters, a quad is "broad banded"
enough so that the dimensions in Chart
(A) are adequate for use anywhere in the
band. The dimensions in Chart (B) are for
the middle of the bottom half of each
band and, if you are strictly a c.w. opera
tor. you may use these dimensions.Chart
(C) has dimensions for the middle of the
top half of each band. and an amateur
who works only in the uppe r half of each
band may choose to use these dimen
sions. When you look at 10, 6, and 2 me
ters. it is dehnitely desirable to pick the
dimensions for the part of each band in
which you plan to operate most . The
formulas for each column in the charts
are given so that anyone desiring to make
a quad for any frequency can ca lculate
his own dimensions.

In any case , substract the 141mm or
S";e inches from the chart figures and
measu re from the bases of the poles.
String the 20 meter wires and the 10 me
ter wires, carefully measuring the length
of each of the four sides to make sure it is
exactly right. Now ,wrap and solder a " tie


