
The AZ-Special
A no-Compromise 88-foot 80-to-15-meter

antenna
BY L. W. AURICK,* K3AZ

A RECENT move to a suburban subd ivis ion
found the write r with th e usual problem of how
to get the most out of lim ited ante nna possi­
bili ties; do it with a minimum expen diture of
mone y; obtai n some gain where possible : and
pro vide flexibility o f use fo r most of the lower­
frequenc y ba nds, SO-throug h IS-meters.

This appeared to be a tall o rder conside r ing
the typical th ird-of-an-acre we inhabit; with
more th an its share of trees ( none of th em
properl y locat ed with resp ect to a ntennas) , and
a self-imposed restrict ion of no poles in the
front yard .

Towers a nd tr iband bea ms we re rul ed out
since the present cond ition of the sunspot cycle
argued against a large investment at this time
for an antenna system that would have o nly
limi ted use on th e high er frequencie s. Further­
more, a compromise in the fo rm o f a n " in­
verted V" would likel y have to be made for
both xo-nnd au-mete rs, using the tower as the
ce nter suppo rt. T ha t is. if the tower could eve n
be locat ed so as to serve this funct ion .

The first so lution was a commercia l "all­
band" vertical. a nd the addi tion of th irty-two
carefu lly la id rad ials lying just benea th the
grass. The a ntenna did " wo rk" on all bands.
but th e lack of gain, as well as the locat ion of
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the ma ximum radiation po in t (max imum cur­
rent loop ) a t ground level left much to be
desired. Back to the books.

A compromise began to sugges t itself in the
fo rm of a 66-foot 40-mete r antenna wh ich
would also work o n 15-meters. Practicall y
everyone used so mething like this more tha n
twe nty years ago when l S-rnete rs fi rst became
ava ilable. Fed with coax. it would " work" on
both I5 ~ and 40-meters. with an acce ptab le
v.s.w.r. Fed with o pen-wire tu ned feeders it
would functio n as a two-sect io n colinear ( two­
half-waves in phase ) on 20-me ters. Th is a n­
tenna would o fTer abo ut 2 db gain on this band .
\Vh ile tuned-feede rs of the co rrect length would
permit the antenna to load a nd funct io n on
75/80-meters. the effi ciency o f such a short
a ntenna would no t offer as much as the typical
"inverted V" . Then too. there is no ga in on 1 5 ~

meters whe re the antenna cur re nts in adjacent
sections a rc o ut of phase .

It began to a ppear that if the number of
elements and phasing sections ( to make the
e lements work in ph ase a nd produce ga in)
would wo rk out to the r ight d imensions. the
colinea r could be the answer. \Vith this type
of an a nte nna, particularl y if mult iba nd o pera ­
tion is contempla ted . one sta rt s out by de­
signing for the highest frequency ba nd and
accepts wha te ver the laws o f physics provides
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Fig . 1-The AZ-Special 80 throug h 15 me te r no compromlse li mited space antenna.
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for use on the other bands.
Was it possible th at there was suc h a corn­

bination of frequency relationsh ip, antenna
length, and phasing section len gth , that an
antenna could be put together to serve 80-to
IS-meters. and even produce some ga in?

Following a review of colinea r ante nna
theo ry (2-, 3-, and 4-clement designs ) eve ry­
th ing sudde nly fi t together to so lve the par­
ticular requi reme n ts which had been estab­
lished . No claim is made by the write r as to
the origina lity o f this design . The antenna has
proba bl y bee n arou nd since the days of Hertz
and Maxwell. However. except for the two­
clement version previo usly discu ssed, no wh ere
in the antenna litera ture has this a mateur seen
it suggested that an an tenna of this type offe red
real mul tiband possibil ities . A s a bonus. the re
arc no heavy a nd expensive load ing coi ls to
heat up. or load up with icc . and there is honest
ga in to be had o n several bands.

Th e Solution
The antenna about 10 be described has been

lip for about 18 mont hs a nd has given an
excellent accoun t o f itself o n all ba nds from
80- to 15-meters. Casua l descr iptions o n-the-air
ha ve crea ted considerab le in terest and so many
request s for details that it was felt tha t this
a ntenna should be set do wn for the be ne fi t o f
hose with simila r requi re ments . All the mo re
so wh en o ne conside rs tha t a n entire genera­
tion o f hams now exists with littl e. if a ny. an­
tenna kn o wledge beyond the commercia lly
manu fa ctured triband beam .

The co nfi gu ratio n of the a nte nna is shown
in fi g. I . I I is a fo ur-sec tion colinear (four-ha lf­
waves in ph ase ) o n IS-meters. It is characte r­
ized by broadside rad iatio n. th at is, :'11 righ t
angles to the antenna. and is b i-di rectiona l o n
a ll bands. The four. 22-foot long. 15-m eter
hal f-wa ve sectio ns con tr ibute approx imate ly 4
d b ga in. These sections. tota ling xg-Iec t. a lso
determine the o verall length of the an tenna .
Bet ween the inboard and o utboa rd ha lf waves.
each side o f cente r. there is a l Ovfoo t s-lnch
phasing sectio n. These o ne-q uarter wave phas­
ing sectio ns re verse the phase (current a nd
voltage di stributio n ) in the ne xt (outboard)
half-wa ve sectio n so that the currents in each
sec tio n arc flo wing in the sa me d irectio n ( in
ph ase ) .

20-Meters
On thi s ba nd. as o n all o f the ot hers (except

15-meters ) . the ph asing sectio ns fu nction as
pan of the a ntenna . T hey rad iate. a nd con­
tri bute to the short length of the antenna. The
a ntenna fun ctions here as fou r-half-waves
(each of them 32-fee t. 9-inches long. which
includes half o f a phasing sectio n ). but not in
phase. The two wavelengths (one each side of
ccn ter ) cause the lo bes of ma ximum rad iation
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to appear a t a pproximate ly 45-degree angles to
the an tenna. At K3AZ the antenna is broadside
NE and SW, and it seems 10 work well, on th is
band. in the anticipated directions of North .
East. South and West. Central and South
American, as we ll as African. Europea n. US
West Coast. Hawai ian. a nd A ustralian sta tions
have repo rted favorably on the antenna. par­
ticular ly when o ne conside rs the current state
of the so la r cycle. and thc resu ltan t ge nera lly
poor band condi tions.

40-Meters
Here. the antenna . electrically 65-feel. 6­

inches long each side of center ( incl ud ing the
phasing sectio ns ). pe rforms as two-hal f-waves
in phase. Such a two-section co linea r confi gu ra­
tion theo ret icall y provides approx imatel y 2 db
gain. On- the-ai r repo rts fro m domestic as we ll
as OX sta tions indi cate that th is is the best
a u-meter antenna this operator has ever used .

75-80 Meters
On th is band the antenna (e lec trical ly 131

fee t lo ng) fun ct ions as a n ordinary hal f wave
di pole . A ll the elect rica l length is there. a nd
the re are no lossy coi ls responsible for its
modest xx-foot ex panse. Reports fro m th rough­
ou t the U .S. a nd Ca nada as we ll as fro m
European s.s.b. sta tio ns. average 59. This. with
a modest 500-watts input.

Feeding the Array
The antenna is fed wit h 450-ohm o pen-wire

line of the type co mmo nly used today in TV
Insta llat ions. Thi s li ne is read ily ava ilable from
Lafa yet te Radio and is stocked un der thei r
numbers 32 E 36 t30 in t un-foot co ils: 32 E
36 t48 in 250-fool co ils: and 32 E 36 155 in 500­
foo t coils. The phasing sectio ns a re made o f
the same type of line and a re perm itted to
da ngle stra igh t down. The line is "lig ht: ' a nd
it lakes a ra ther strong: b reeze to move it.

One thing that the user of this ante nna wi ll
have to accept as :'1 fact o f life is the substan tial
wa ves tha t wi ll be present on the feedline . Ho w­
ever. as \V2D U and o ther-s have been te ll ing
us for so me ti me. thi s does not cause a loss
of power to the an tenna when lo w-loss feed line
is used. And th is o pen-wire line is as lo w -loss
as anythi ng you a re ever l ikcy to see . The
o nly loss is in the normal resistance of the wire
itself, which is neg ligible . and you a re never
go ing to fin d a way to overcome this. a nyway.

Make the feedline any convenient length to
reach the shack. o r a po int outs ide. where you
can conve rt from the balanced line to an uri ­
bala nced line by means o f a bal un . At K3AZ
the feed ers drop approxi mately fifty-five feet to
the roof of a porch where they are co nnected
10 a W 2A U ferr ite ba lun . The ba lun is con­
nected to a coax lightn ing arreste r and a heavy
wire is run from the re to an x-root coppe r



ground rod. RG -8/ U coax runs f rom the other
side of the coax-lightning arrester fo r approx­
ima tely 35-feet, down the side of the porch,
th rough the found ation to the basement. and
up throu gh the shack floor, behind the o per­
ating desk. Here the coax is terminated in an
Ultimate Transmatch. The transceiver always
looks a t 50 ohms, and the V.S.W.r. between the
Transrnatch and the antenna is just ignored.

There are virtually no losses in the 450-ohm
open-wire line, and the losses in the short
length of RG -8/ U coax a re too small to even
co ns-i de r. As countless o the r amateurs sti ll do.
the writer, a purist at heart, was o nce co m­
mitted to fl at , or tuned lines. OK. Have your
fla t line and un ity v.s.w.r. if you are using a
long run o f coax, but forget about it if you
a re using ope n-wire line, and want to take ad­
vantage of a real mult iband ant enna.

Summary
The use o f the U ltima te Transmatch is the

key to the practica lity of this antenna. The
writer would never be without one agai n. The

balun is necessary for the obvious need to con­
vert from the balanced to unbalanced feed . and
the one used here docs a fine job.

The antenna is suppo rted between a 50-foot
telescoping TV mast and a 50-foot "A" frame.
It is truly a no-compromise 80- to IS-meter
antenna . Just one limitation. The antenna must
be mounted entirely horizontal. If the antenna
is hung in an "inve rted V'· configura tion there
will be no ga in on 40- and 15 meters.

If you don't have room for th e 88-fool
fl attop, don't Jet that stop you either. At K3AZ
there was o nly about 75-fee t be tween the masts.
Nine feet a t each end were permitted to hang
down. These ends were secured with an insu­
lator and a light piece of nylon cord 10 keep
them from flapping in the breeze.

Th is an tenna has worked so well o n each
ba nd. and a t so littl e cost or effort . it will likely
continue to be used eve n if more space becomes
available at some future date.

Hope you'll give the AZ Special a try. If you
do. pleuse let me hear from you. •

The Plumbers Delight
BY SAM GUCCIONE,· W3GVP

en 120 160 200

I mpedance (ohms)

01_ ....

o '"

0.4

1.6

2.0.-,t ------"/---,

•-c 1.2,
II••
~ 0.8
~
Z

acte ristics which a re funct ions of D i d ( tha t is,
Z ,,) a rc the breakdown voltage and the power
carrying capacity . The breakdown voltage as a
fun ct ion of Z" is shown in fig. t. T he highest
breakdown vo ltage occurs at a Z.. of 60 ohms .
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where t r is the relative dielectr ic conslant of
the dielectric materia l between the inner and
o uter conduc to rs. A normalized plot of the at­
tenuation 1 is shown in fig . I. The minimum
attenuation occurs for a Zo of 77 ohms.

Two o ther importan t transm ission line char-

H AVE you ever wondered why th e standard
coaxial line impedance is 50 ohms? I have
many time s. Some yea rs ago, I stumbled upon
an excellent ex pla nation of why 50 ohms is the
standard . It goes so mething like this.

In a low loss coaxial transmission line, the
only impo rtant dimensions are the inside di­
ameter ti .d. ) o f the outer conductor, D , and
the outside diameter (o.d.) o f the inner co n­
ductor, d. Two cha racteristics of transmissio n
lines which depend upon the ratio D id are the
characte ris tic impedance (Z.,) and the attenua­
tion due to losses in the metall ic conductors.
The charac teris tic impedance is given by the
famil iar formul a :

IT. Moreno, M icro wave Transmission Design
D om, Dover Pu blicat ions, New Yo rk, pp. 63·65.

Fig . 1_Tra nsmiss io n line p ropert ie s versus
Imped ance.
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