A Quadhelix Antenna for the 1215-Mc. Band
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the nae of the 1215-Me. band has been carried

out with areursle wnd slable receivers and
transmitters, and 10- to 30-foot digshes on alt-
azimuth mounts, for moonbounce work, Cer-
tainly this is an exeiting activily. However, for
those who do not have these tooly of Lhe trade,
a return to earth may be in order. Many readers
may be aware of the amazing ranges uchicved
by L-band radars during certain tropospheri
conditions, that permit these radars to “paint’™
tnrgels to well over 2000 miles. The naunthor
aubmits Lhat these tropospherie conditions exist,
guite frequently. With these conditions, a para-
metric amplifier,) a good crystal converter,* and
an antennn of the Lype to be described should
provide many firste and much excitement, even
with moderate transmiller power,

IH ruCiNT vears, il would seemy that much of

General

The helical antenna haa auffered in popularity
(but not in performance) heruuse il W not gen-
erally well understood. That rrazy corkscrew
it cupable of generating linear, clliplieal, or
cirenlur polarization, but perhaps heesuse ol its
attendunt problem of matehing an odi-ball lued
impedance (o a standard transmission hine, 1,
geemig to find little acceptance in  amaleur
circlos. It is conunon in communication with
migsiles and  salellitos, however, Bince this
article is primarily concerned wivh a methad
of building o quadlhelix, the author refers the
technical reader to the source boolk, Antennas,
by Tor. J. D. Krans { WSIK), MeGraw-Hill Book
C'o., Inc., New York, T340,

7k LHIH Torhea Ave, Danta (Ha.fa, Californin,

1 Troctsehel and Hewer, "A Poarametric Amplifier fur

12u Me " QST Junuary, 1201,
? Meayer, A Cryslal-Controlled 1266-Me. Converter,”

57T, Beptember, 1962,
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High Gain and Simple Matching

BY W. O. TROETSCHEL,* K6UQH

Front view of the 4-kelix array for 1215 Mc, Tha coils are
terminated ot a tommon junctlon at the center of the array,
The slope of the terminating wires with respect to the
ground plane datermines the feed impedance, This mokes
possible the matching of four helices without the
vse of a ecaxlal transformer.

The helieal nntennn represents the transition
point boetween hinenr-clemenl antennas and the
loop antenna. It hag several modes of operation
which are controlled stmetly by its geometry,
It can radiate in an axial mode, along the axis
of the helix, or in a hroadside maode, perpendicular
to the helix axis. Sinece the axisd mode s of
concern in this article, only that mode will be
digcussed. Once the basic geometry is catabiished
for axial-mode radiation, we find thot other
changes in the geometry can create either of the
lwo linear polarizations, horizontal or vertieal.
Ellipiieal polarization, or the case in this article,
cirenlur polarization, cab also be generated. To
make the subject even more intercsting, we can
also pencrate either right-hand or left-hand
circularity. The wlLl. mwen can now spend many
pleasant ragehowing hours over the relative
merits of right-hand #s. left-hand eircularity. In
fact, some of the subtletios insunply understand-
ing the definition of right- or lefi-hand eircularity
could provoke exeellent oeeupnney of the 1215
Me. band, just to get in on the batiies —er —
discussions. As a standard to take off [rom, the
author suggests winding the helix Llurns elock-
wise. Opposite cireularity will result in working
only Lhose signals which bounee from perfect
reHeolors.

The helix is inherently s broadband anlennow,
which climinates 8.w.r. problems over an annleur
wh i band, Bandwidth is on the order of 1.7
to | in Irequency, lxpressed in termg of the helix
cireumforenee  wavelength, this  represents o
range of from upproximately 0.73 to 1.22 wave-
longths, Over this range, the v.s.w.r. vuaries very
little, remaining in the order of 1.15 to 1. Also
over this range, the input lmpedanee ¢an e
geen t0 vary on i@ Smith chart in tight curls trom
about 120 to 160 oluns, thus the generally
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quoted higure of 140 ohms, The pattern of the
anlen g nowill-defined lohe in hoth the vertieal
nnil horizonty) planes over the antenna hand-
wilth, with pattern breskup occurring at the
limits. There i3 a definite sharpening of the
antenna pattern when the helix is used near its
upper frequency limit, and this characteristic
waa utilized to some extent in the design of the
quadhelix in this article.

The only difficult part of the helical antenna
is the problem of matching the feedline to the
impedance of the helix, Several artieles have
deseribod onc- to three-helix areave,® and Lave
described how to build the conxinl matehing
section required to aaleh the areay. There is
nothing wrong with the theory, buf eonxial see-
tions are tedious to Luild, they do Ll up with
moigture, and 1l Lakes eonsiderable faith to he
sure that Lhe malehiog section you bnild s
really Li or & wanvelength, or same other needed
value, wil Lhese Trequeneies, The quad degeribed
gets around this problem by using simple tapered
hnes ws ihee matehing scetiong. (Sce Fig, 1.)
Further, af one helix iw good, two — properly
mulihed and phased - - are approximately 3 db,
bretter. I'our helieeg are another 3 db. better
yrt— nand easy to mateh by the method de-
seribed.

Consfruction

The guadhelix consivls of [our ten-turn heliees
formoed froin No. 1 AW G copper house wire from
which the nsulalion huas been atripped. The
helices are mounled on hoems made from
1 ¥ 2-imeh smnoth lomber, These booms are
attached by wood serews ond wood glue to a
frame made fram the same size lumber. The
wooden portion shauld be painted or stained as

¥ 8rott ond Banta, “Using the Helical antenna at 1215
Me,,"” QST, July, 1062,

Rear view of the halical arroy at KSUGH, showing the
wooden frame and angle irons used for mounting the
frame 1o the varticol support,
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Fig. 1 —Top and fronr views of the quadhelix array, The
termingtion ot the center is a UG-177 /U coax hoad. This
connacts to the centsr pin of an N-ltype cooxial fitling
which projects through the ground plane ta provide ¢ point
of connection for the transmission line. Height of the
junction may be varied to achieve an Impedance match,

a wealher preservitive, Fastened to the top and
hotlom of Lhe frame are two S-inch picees of
1 X 1inch angle iron from your favorite hard-
ware slore. There angle-iran pieces are drilled to
aeenmmindnte the U bolts, which will fasten this
ailonnm te the maat,

'T'hir sheet refleetor is made from perforated
aluminum. This also forms the ground plane for
the matehing lines. From the photograph it can be
seen that a small piece of gheet gluminum wus
used to astiffen the ground plane at ils center,
where the coax connector is attached. Mountoed
on the antenna side of the ground plane are ta-
pered lines, which make up {he nintehing seetion,
These lines econneet topeiher sl the ennx feed
point, and the other ends provide the feed to the
individual hielices. The tapered lines ure of sueh
a geometry ag to Lronsler the approximately
1400l unpedunce of the helieea to a 200-ohm
point at the coaxial fitting, Strapping all four of
the 20{kolun points  together provides the
H-ohin fewd point required for RG-S, -9,
or -17 coaxinl rable. The tapered lines are also
wade from No, 10 AWG wire,

Il you desiee to vary the impedance ratios
because of o different feed-line impedance, the
[ullowing calenlation i typieal; Tor a singlo wiro
Leusr o gronnd:

45 Where & s the height o
the conducior center, and
o 18 Lhe wire til:l'r‘m_‘.ti.‘.l'.

Z s 138 lﬂg]n
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In order to reduece any interactinon of the felds
between the helieea and the tapered phasing lines,
il is important to keep the tapered lines ag close
to the ground plane as practical. This condition
ean be el by using No, 10 wire for the tapered
lincs. The diameter of this size wire is 0.1019
inch. I'nen, nssuming that the impedance at a
helix feed point is 138 chms,

4k 138
lﬂgm E - i.;g- =1
o

i

10 X 0.1019

h o= = {).254 in,

This is the height at the feed-point end of each
helix. At the coax end where the four tapored

lineg join,

4 200
= = 1,45
logio , =T33
A
It _ o8
d
1 = 10 % (0.1019 — 0.717 in.

A

Slight. discrepancies here arc nearly moeaningless
as the v.aw.r. 18 between the four tapered hnes
in paraliel uond the 52-ohm coax line. For other
conditions, just plug in the appropriate numbers.
The important puint is to keep the matching lines
ag close to the ground plane ag possible,

The helices are mounied (conter to eenter)on a
squarce whose sides nre Lo wavelength, or 13.7
inches. The tapered lines will then be approxi-
mately oene wavelength long. In any case, keep
the tapored line lengths equal. The alumninun
reflecLor sereen should be 2.5 waovelengLhys (mini-
mum) on 4 side, The antenna. deseribed has w
reflartor sereen which is 2 by 2 foct. Yhe detmls
of the individual helices are shown in Fig_ 2. "T'he
over-all luyout can be seen in the phofographs.
Vounting of the helix turns on the wooden hooms
wag accomplished by using small metal horseshos
hrads. A more elegant method would be to mount
the turns on smull standeff insulators. Gare
should be taken when adjusting the position of
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Fig. 2—Principal details of the Individual helices and tha
fermination.

the helix coils on the boom to assure thal the
pitch angle (spacing hetween the turns) m the
gsame for each turn of the helix. You should
visually check to be sure that the helix circum-
ference remains constant along the helix axis.

Conclusions

Ulse of the quadhelix in the San Francisco Day
Aren on various 1296-Me, signals such as the
gnng up ul Eimae and WAGIZN bhas thoroughly
demanstraded ity “searchhight™ capability, It
has a ghirp beam pallern, and requres careful
poeinting. This anfernn hus s conservative 20-db,
gain eapahility, and ns such s nol Loo {ar from a
moonhounece antenna, by iHsell. SBeveral of Lhese
gquads could he stacked for sdditionul ghin.

One caution' When this antenna iz moundud
on your mast, park your ear in the drveway, oot
in the street. This corksecrew has a dangerous
fascination for passing hams. Several near misses
between parked ecars and passing hams arc on
record near my home loeation! [A5F—]




