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

He re saboomiessquadbuiltarounda
three-piece hub (manufactured by MFJ
Enterprises) which makes it possible to
do all the final assembly near the top of
the tower (for those of us who can't afford
a crank-over or lay-over tower). The MFJ
hub is composed of the following:

1. A center piece made up of a piece
of metal tubing about 18 inches long with
two short pieces of angle iron attached to
it with two bolts and a threaded rod.

2. Two aluminum plates, one for the
driven element and one for the reflector.

Let me tell you why | think this quad is
the best two element quad ever present-
ed to the amateur fraternity.

About 1954 | became interested in
guad antennas, and auring the next fii-
teen years | built several utilizing the in-
formation available at the time. In 1969 |
gathered together all the information |
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 4\ because this spacing
gives the maximum gain. If elements for
more than one band were to be put on
one frame, a ''boomless’’ quad would be
called for in order to maintain %A spacing
between driven element and reflector on
each band. None of the boomless 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. Reflectors about 3% larger than
their driven elements. The popular idea of
using an adjustable reflector stub was
discarded because it doesn’'t work well
uniess you use a stub in the top center as
well as one in the bottom center, The rea-
son for this is that a quad loop can be con-
sidered as a Y2\ stacked over another
Yz2h with the ends bent towards each
other. Just increasing the length of one of
the two 2\ sections does not give the
response one desires. Each of the e\
sections needs to be increased in effec-
tive length. To get away from using two
adjustable matching stubs, | decided to
use reflectors that were larger than the
driven elements. | found very little infor-
mation on how much larger a quad reflec-
tor should be than a quad driven element.

DOriven element

Reflector

SIDE VIEW OR TOP VIEW

A or A

HEAR VIEW

Fig. 1- A two-dimensional look at the boomless quad.

Scale:
2 cm =1 meter
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THE INTERFACE®™

THE MISSING LINK
sugg. price $189.95

KANTRONICS, the innovator
in code readers and RTTY ter-
minals, leads the pack again
with THE INTERFACE.t™

Your personal computer be-
comes a complete CW and
RTTY terminal with THE IN-
TERFACE®™ |inking it to your
transceiver.

THE INTERFACE'™ receives
any shift of RTTY, ASCI, or
CW and transmits all neces-
sary AFSK tones for RTTY,
ASCIl, and RTTY-CW ID. The
manual includes a complete
software example for the
Apple 11 Plus, featuring
screen display, buffered key-
poard, status display, and
much more. Software for
the Apple and Atari are also
available on diskette.

Follow the leader - KANTRON-
ICS - into the computer age
of amateur radio. See THE
INTERFACE®™ at your author-

ized Kantronics dealer or
write for a brochure,

K< Kantronics

(913) 842-7745
1202 E. 23rd Street
Lawrence, Kansas 66044
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Fig. 2- Driven element and feeding
detalls for the boomless quad.

Since a beam usually uses about 5% or
6%, | estimated that a closed loop such
as a quad should probably work well with
about one-half of that. | tried 3% and the
front-to-back ratio was about 25 dB! (And
there is nothing to adjust!)

3. Coax feed was out of the question.
How could several driven elements be
fed with one coaxial feed line? Also, |
didn't want to use any heavy baluns on
the driven elements. | had an inspiration:
why not buy a roll of Belden #8210 (7202
twin-lead), put a one-to-one ratio balun on
the output of my linear, and tap each driv-
en element into the feed line at the point
where the feed line crosses each driven
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 re-
sistance to the 15 meter signal. The 721}
twin lead matches each driven element

perfectly because it is a 720 balanced
feed line feeding a 721 balanced driven
element.

Like coax, 721 twin lead has one draw-
pback: it is rather lossy and | 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. | have
since used 30011 open wire line (Saxton
#2502) from an antenna tuner to a point
near the antenna where | use a short
length of Saxton #1562 ‘‘insulated open
wire line'' (about 10 or 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 300€ line in the
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Fig. 3- Single hub

construction details.
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TOP VIEW

Fig. 4- Top view of the

following manner: Put a 4:1 balun on the
output of the linear (or output of the trans-
ceiver if you don't have a linear) and con-
nect the 3000 line to the antenna termi-
nals of the 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 about 3001,

If you use an antenna tuner, |don't 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 721, giving a 4:1 s.w.r.
when a 30012 feed line is used. A study of

two hubs bolted together.

the feed line loss charts in the handbooks
will show that the 30011 feed line terminat-
ing with a 4:1 s.w.r. gives much less total
loss than a 7212 feed line witha 1:1 s.w.r.!
(The 3009 line terminating into 3000
would have about 0.2 dB loss. The 721
twin lead terminating into 720 would have
about 2 dB loss. The 30012 line terminat-
ing into 722[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 3002 line terminating into a
729 load would give 1.6 dB less loss or
45% more power into the antenna than a
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call toll free:nights

1-800-231-3057
7-10 PM CT, M\W.F.
days 1-713-658-0268

Hygamn TH7DX ........ 349 00
Icom IC 3AT/IC 4AT .. 26900 ea
IC 25A 309 00
IC 730 699.00
IC 2AT 239 00
IC 22U 269 .00
KLM KT34XA 463 .00
KT34A 309 00
Santec HT 1200 .. .... . 26900
ST 144UP 299.00
Telrex 10% Off List on Stock ltems
HAM4 185 .00
HAMX ..o .. 265.00
Drake TR5 995 00
R7/DR7 .. 1299 00
AEA Morsematic. . 169 00
CK1 Contest .. . .. 11500
MBA-RO Reader 269 00
Order KWM380 . 3095 00

& 2 Free Filters
High Serial Numbers, All Mods
Amphenol Silverplate

PL259 1.00 ea
Antique rare Tubes Call
Timex 24 Hour Waliclock 24 95
Robot 800A ... 749 00

400. . . 675.00

Hal CT2100 699 .00
KB2TD0. ... .- . 159.00
New CWR 685.-’-\ Telereader 875.00
Cubic 103 . .. 1195 .00
Bird 43, Slugs. . .. ... Stock
Drake Theta 7000 995 00

Belden 9405 Heavy Duty Rotor

Cable 2816, 6418 . ... 45C/ 1
Belden B214 RG-8 Foam 3I6C /1
Belden 9258 RGBx Mini-Coax 19C/f
Belden 8267RG 213

Non Contam Jacket 43¢/
Alliance HD73 109.956

10% Off Curtis, Sherwood, Palomar
Call Quotes Kenwood TS830S,
TS530S, TS130S,

NEW DRAKE TR7A/R7A
We Want Special Orders!

Yaesu Specials New FT1 2395 .00
FT 707 . 649 00
FT101ZD Mark 3 749 00
FT208R or 708R 289.00

Used Clean Corner

Collins 75A4 35000 ea
KWM2 PM2. . 100.00
CX7A B with Mods 1000 00
1S820S CW 600.00
516F2 200.00

MASTERCARD ViISA
All prices fob Houston except where indicated Prnoes
subject to change without nohice, all items guaranteed
Some items subject prior sale. Texas residents add 6%
tax Please add suffictent postage. balance collert

MADESON

Electronics Supply
1508 McKinney
Houston, Texas 77010
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— Angle aluminum or iron

1" 1.D. pipe or larger

Drill for 548" bolt

thread for 518" threaded rod

—Drill slightly less than 516" and

Fig. 5- Close-up mechanical of the hub-support center piece.

The reflector being assembled on the ground.

qny J0 Jejue)—esue]sig

S .
, - B
" —it | .nm....__.._ —- o
3
3
L = &
. VeiB B 92520  Zlve o WAE ShEN w701 Mgy (12T S - A Or6E 0 928¢ 0 BBSZ 0 £625°0 00LS'0 0000irL = 2 e
b i€ o 70,8 9156'0 L6160 e . Y68, E « 72 « B, ¥ W VIR 0E60 | LLOO'L 6LLLD LLSE' | Ll | 0000ES E 9 N m..
o "140,9 SAOLS  RLER'L B6LL L Y159 . K€D KB v 1108 2.8 BB.LE L AR B! 8662 | LBET'E 21952 0s.z6c =¥ Ol 20
aebl  WJHLLE 0BLle Bl WXL AL W05 SRLOL L %046 P0ZE2 12522 Zves'| SE60'E yeooe  0s96vz = 2b (D) S @
v 15,8 v %28 GELSC  wverZ  WJO0LB L %LB  LTROLS L AOLLL U911 6YLLE 8592 £E8L'} PBLI'E OriSE glge'le 8 st &3
JADOL  L%86  GLG0E  §8962  LUMSO0L  LTAZO0E  LUWOL9 L UBLLEL  LUAGEL 6261 € 6660°€ £46072 L9SC ¥ LZEVy  oEkiBL T 8l =
JKOLEL  J'AS2L  E026E 0208'E LUMEEL  JMILEL 468 JREIL LB LI90'F VEVE'E 6.992 griv'S L L52'S Ge9g vl = 02 g S .m.
—
A B LQSZ0 GOrE 0 e SRE | RO v o8l . 81 GE6E 0 6.8E0 r29e0 9ges o LLLG0 0000°St L m g .M ﬁ .m
JNESE w b€ vP66°0  E£L9670 « MBE LB v 65,2 GLLY N6 8GEL’L L20}'L L9rL0 EviS| 20| 0000k 2 9 S 25
JAG9 L7609 99681 288l W %B9 LS9 S KOS W TLB 08E0'C 98.6°| 98ee | 69LLC BLE9c  OScvBc = Ol w gt
il 6118 JBEFE  BSHEE LAl u fitl W 10,8 SAE0L L2016 15282 £182°¢C Les'l L6B0'E 7600 € 0si6v2 = 2i(a) oo
v 19,8 » /€8 62092  S22se . 0,6 v /8,8 i 110 L= S 1o A Sy TV N Y BEVLE 6£99°2 £208'| 0859°E vISGE szil'lz B sl e
001,786 12906 06962  .A90L .40l LKOL9 L AOWL L VILEL SE02°€ g0LL'E EVOLE BOLC'Y bOyL'y  08608L 3 8L i S
JKROEL  JKBiZl Bosee olssE  WUSEL WJRLEL WCHOLB LUAOBE L TASLL ZeLLy Z66'E L1042 L28Y'S GZZE'S  G/80YL & 02 TSE
s—
2oL o 6 25620 LEYED o 96E, | o S L 0L o VB b « B L 99680 LGBED 90920 68250 GELS0 ooy & 2 Q N <
a1 E W 2tb b2 v2l60 00F6'0 o L8 o TWEE B ) T o B « VeBiY BELL'L PL8O'| LIELD AV BLEt L 0'2s m 9 =& P
Sb9  JUELLS 2998 808 | . L9 » Vb9 CREY L kB8 . 1%9,8 9,002 26¥6 | BELE | 69.9'2 6865 Z G8BZ g Ol I w
. ool JKVLS  Ol8LE VELLE LTkl JERL 08 b0l L KOLG vEce'e BYSE'C LSES°} 9960 '€ ?900°¢ etz m b (¥ wT D>
298 %28  Sl8S¢  0BOSe  LUALLE . 'ke.8 o[- SR, (1 S Cy 7 Y 682LC ve¥9'Z 826.'1 98£9'C A% ggg'le S 6l S8
o 60.0F  J%B6 GGGO'E V2962 « 48,01 CASOL T LUA0LY LTRLLEL  JTASEL 6961 E BEOL'E 200L'E 929z v vBEL ¥ gLigl = Bl o owm
I Q] R < A BY Y6 E BSC8'E el LAOEL  JTEE  LWOLLL LWRLL g980'v CL9B'E rr89'Z EBYY'G 9682°G SLivlk & 02 Ow
VIR M JeH UL R T30 SJ8jel Cjel sIBIBN I |EMIY [enjay L&/ XY XY siglelN siBle SIBlBN Y7 SIBIBW X% SIBIAN 7 12
Wuewe3 ‘9|3 usemjeg  epIs BpIg (|lemay) (jenjay) "B]3 usamieg apIs aps ZHIN sigle ® ..m:
S8|0H ({140 0} S8|0d JO KNG W0Jj SdUE}SI] 10}08})0H usALQ Buppeds  Jojoeyey  °8|3 ueauq 1oy ‘8[3 UeAlQ Bujoeds l0j2ejiey ‘B3 UeAg  “besd ubjseq pueg 8 o
Pr Z S N ] 8j0H peyjlig ol A .m

Say You SawlitInCQ

® April, 1982

20 & CQ



7211 feed line terminating intoa 7211 load.)

Three kinds of poles can be used:

1. Fiberglass (best, but expensive);

2. Bamboo (cheap, but not durable
like fiberglass or P.V.C.);

3. P.V.C.(use200PSI, not 160 PSI; 160
PSl is too light.)

The least expensive poles would be 1%
inch nominal inside diameter P.V.C. plas-
tic hot water pipe. It comes in 20 foot
lengths which would be cut down to 132
foot lengths. Eight poles would be needed
and there would be 62 feet wasted from
each piece. Another way to do it would 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:

1pipe1¥4a”I1.D. X 68"

1 coupling 1% inch to 1% inch

1 reducer for reducing from 1% inch
pipe to 1 inch pipe

1pipe1”1.D. X 68"

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 foot pieces of pipe instead
of eight, but you have the added expense
of the couplings, reducers, and P.V.C. ce-
ment.

The holes for the wires (#18 or #16) 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. | 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 |. The first 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 middie of the
top half of each band, and an amateur
who works only in the upper half of each
band may choose to use these dimen-
sions. When you look at 10, 6, and 2 me-
ters, it is definitely 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 calculate
his own dimensions.

In any case, substract the 141mm or
5%, inches from the chart figures and
measure 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 soldera ''tie
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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 of 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 youdidon 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 bring the
feed line over from the back of the hub
and feed the 2 meter element firstand the
20 meter element last, or you can feed
the 20 meter driven element first and
terminate the feed line 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 final assembly of the
quad by climbing 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 ele-

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 line (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 inches
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. At this time tie the spacing
strings on the left and right bottom cor-
ners,

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

To increase the rigidity and strength of
this gquad, particularly in windy areas, |
recommend that four brace rods be sub-
stituted for the 10 meter tie strings. These
rods are attached to clamps placed just
below the 10 meter wires at 5 feet 8%
inches from the butt end of each pole.
The clamps are made from pieces of pipe
strapping about 7 inches long. Each of
the eight straps is wrapped around its
pole and bolted tight witha %4 " x 2" gal-
vanized bolt. Each of the four rods is
made of ¥z inch 315PSI P.V.C. pipe 4 feet
long witha ¥ inch holedrilled 3 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 Y4 inch hex nut finger tight fol-
lowed with a % 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 tie 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 /s beautiful
and performs beautifully. Good DXing!
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SUPER SPECIALS!

 DIAWA REMOTE MIC SYSTEMS #RM-940

* MIRAGE VHF AMPLIFIER #B-23- 30 WATTS

- MFJ #496 SUPER KEYBOARD
+ CUSHCRAFT RINGO RANGER Il
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