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Herbert " Herb" S. Brier, W9EGQ

The question of the mouth is " Do vertical an
tennas ha\ C ::lIlY advan t.\gc over horizontal ones
fur ~O\ ice ami Ccueral-Class use on the amateur
hands between 3.5 and 21.5 ~ Ic?"

To establish a basis for comparison, most ex
perienced amateurs will agree that all horizon tal
antennas used by amateurs have d irect ional prop~

erties. Often, it seems that when one is erected in
the only position possible. it transmits its strongest
sign al in the least desired direction and vice versa.
A height of 35 feet is a good compromise for a
"general-purpose" horizontal antenna, while a

height of $0 to iO feet is abou t op tim um for a DX
;lllh'nll;l .O .:\ IJori7clIlla i nutenna requires two SIIP
port!<l .

III con trast, a vertica l antenna rad iates e<l\l;l lly in
all ('umpass directions. \ \'hen i t is mounted with
its base nea r the ground and is less than "-wave
lengths long, maximum rad iation occurs at a
vertical elevat ion of zero degrees and gradually
decreases as the angle is increased. Only one sup·
port is required.

Obviously, if practice and theory agree, the
vertica l antenna docs have some important advan-
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F;g . 1. Essential de tails of a simple , 40-meter
vert ica l antenna, w hich w ill also work on lS
meters . It moy b e insta lled with its base a few
inches from the ground ond Ihe ground rad ials
buried a couple of inches under Ihe su rf a ce of
Ihe earth . When its base and Ihe ra dials are
some dislonce above th e ground a nd insulated
from it as shown, a " g round. pla ne" vertical is
formed. In e ither event, a minimum of four
ra dia ls are recommended.
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f ig . 2 . A " shunt . fed," 4o-meler vertical an·
tenna . Beca use of the large diameter of the
radia tor, which may b. a lu minum ''irriga tion
tubing" or g alvanized rain pipe, its le ng th is
s~ighl ly leu tha n th at d ete rmined by the fo rmula ,
Ltt = 234! Fwe, usuolly used to calculat. the
resonant length of a 14 ·wa ve antenna . The
ca pacitor be tw een the cenler conductor of the
coaxial line and the ma tching bar may be ma de
varia ble and adjusted for minimum lin. SWR.

. A ht-·ight of 70 f t"t't (%: w a velength at 40 meters} centers
the )O W("!It lobes of radia t ion at the following vt'rt ical
an a-1 l"lJ : 40 m eters, 32 dee-rees; 20 meters. 15 dee-rt"eS: 15
meters, 10 de&'r~: 10 m etere: 8-9 deareee. T heee are
t he measu red, median a na le'l!l at which DX . ig na ls are
tra nsm ith'<1 a n d received 0 11 these bands, Greater hehcht
would be op ti mu m tor a n s u-meter DX horizontal.
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lagcs. COlllhiuillg a h it of n-scurch rcad ing with
some personal exper ience with verticals ind icates
the following :

On the average, a properly installed vertical
antenna is a better "DX • antenna than is a simple.
horizontal antenna 35 feet or less high. The
horizontal antenna normally produces stronger
.. i ~lla ls nver medium distances, especial ly on SO and
-10 mdt·rs. I

, •

.-\s the hei~ht of the horizontal antenna is in
creased, the d tffercnvc in DX results between the
two types becomes less. T he late \\·9L~I . for ex
ample, reported that on 40 meters there was no
essential d ifference in DX results between a ~-w;.l\"e

hroulld.!llanc vertical antenna and a ~i-wa,'c dipole
6; fed rtgh, except that the horizontal was an "S"
unit or so better b roadside than it was off the ends. I

On the d eb it side, it must be stressed that p ul
ting up an efficient vertical antenna entails a lot
more effort than hanging a p iece of wire from an
upstair!' window and tie ing a [cedline to it.

Designing A Vertical Antenna

To show what must he done, let us exami ne a
-l tl-mcter vert tcnl morc closely. This band was
chosen, because the resulting di mensions are reason
a1llt,.

To halve the required height, we win opera te
the uutcnua against ground, making its length 32
to 3.'3 fed , Besides heing shorter, a grounded. ~
wave vertica l antenna differs ill two character istics,
("mn/lan,d to a }i-wave one.

T te point of maximum current is lowered from
the center of the antenna to its base. As maximum
radiat ion occurs from the \lart of the antenna carry
ing the gn'a tes t current , t lis means that maximum
radiation will occur from the bottom of the antenna .
Also, the percentage of power radiated a t medium
high angles of elevation will be increased. A -"
wave vertical radiates little energy at angles above
about 25 d egrees, while the !~ -wave one radiates a
fa ir amount a t angle approaching 60 degrees.

Obviously, it beco mes vcry important to ins ta ll
the J~ -wave vertical antenna where it is not sur
rounded by power-uhsorblng utility wires, ra in
gullers. metal-Frame bui ld ings, large, leafy trees,
and the like. If this precaut ion is not observed. its
efficiency will be quite low.

T he power radiated at relatively h igh angles by
a !.;- W3\ ·C vertical is an advantage on 40 and 80
meters. Remember, )'ou d o not opera te a broad 
cast sta tion. from wh ich you arc primarily inter
ested in maximum gronnd -wave range. It is entirely
possible to obta in too Iow an angle of rad iation
from a ';'wave vertical antenna on these Ire
q uencics for best results. I

It is fortuna te that extremely low-angle rad ia tion
is not required on the amate ur bands up to about
:25 Me, O n frequencies above about three Me, a ll

Ronald McCloud, WN10VT. Shelburne Falls, Mon .
His Letflne 240 Iransmitter and H aJllcraffer's
S-S3A receiver gets him many conlacts on

SO meters,

•

Roy Grjffi n, (1 7), K4A8Z, Pinetops, N. C., a week
before obto inin9 his 'Gene ra l.' He runs about
2S w a Hs to a home-built SD-meler transmitter

and has a much.modified S-t lG receiver.

Now fhat Steve Chase, WN7WSS, Vernal, Utah ,
ha s worked Ihe 48 s'oles and len countries as a
No vice, he is ready 10 try for his 'Ge ne ra l.'

Sixty.five watts to a Glob e Scout Ironsmitter,
a betted by on NC·9S receiver a nd a 75-foof an- ·
'enna has earned Dave Cor~ir, KN2KHZ, Newa rk,
New Jersey, 2 1 s'a tes and Canada in a few

months on SO.

•



energy radiated by an antenna at angles mu~h . be
low 10 degrees is absorbed by the earth within a
short distance from the antenna, anyway.

This is true whether the an tenna is horizontal or
ver tical. But. as horizontal antennas do not rad iate
clH:rgy at such low unglcs, unless they a rc a ('O ll l~lc
of wavelengths high, it is seldom a factor With
them. 'wtth vertica ls, however, the p O\\"("£ so lost
reduces the amount that can be radiated at more
useful angles. But, do not become too alarmed
about it. Horizontals waste their share of rwcr
by radiating it at angles too high to. be usefu .

The Vertical Antenna Ground System
T he value of a low-Joee cround I ys u-m for use with any

vertteal a ntenna eennot be overestimated. The l eed· puin t
(flldi.tion) restete nee o f a l.... wave a-rounded antenna Is
35 ohma or It!S8. U the "round rellstance is a180 35 ohms,
a nd it ca n t>uily be more,· , · only hal( o f the power de
Hvered to the antenna terminals can be radiated. T he
other hal( will be w • • ted In beatin" the earth around
the ground connection.

E qually a . important at the 10ll&t'S dir ectly below the
a ntenna are thoee In tbe earth s urrou nd in g it fo r a
consfde r a b je di8tance, because they absorb r - f ent'rgy
from the field around the anten na,

Undoubtedly, the tK-At way to reduce both t y pes of~
is to bury a n um ber- o f wlres, called r ad ial.!, ex tend ln a
f rom the base o f the a ntenna like spokes in a wheel. They
should be %, -w a ve long and be connected toge t her under
the a nten na , to f or m the grou nd co n nection . Tht>y need
be bu r-ied only d('t' p enough to protect them ( rom
mechanical dama ge.

HroadclUlt atations use 90 to 120 b u r- ied r a dials, Thu.
many i8 not r equ ired In a n a mateur s tation , The r a te of
improvemt'nt g ot's dow n ae th e number i8 increased above
(ou r, l'«ually s p act.'d . F ew amateurs u se more than 20, A
leng t h of J,.~ -wave (35 ({'et a t 40 metera) is recommended,
but r-adinla a s short a8 I/I 0th wavelen g t h (15 feet at 40
mete rs ) help. Tht.'y may be const r ucted o f No. 12 or
lurver, cop pe r or al um in um wire,

The Ground·Plane Vertical
When the r adialll a rt.' exactly I,i-wavelength each and

are m ounted above the ,'a r th and in sulated from it, t he
(;ro" " ,l_l'((' " r l " 'rt ica l A"t.'nn" ill for med. Usually, (ou r,
{'Cl uaIlY-lI pace.1 radial" are used in one, T his con figu ra t ion
hi U1K'(ul w hen it i8 d t.'lli red to ra i!le the base of the
a nten na a bove 1)()we r .abM.orbing objects by mounting it on
a pod o r o n the n)(l f o f a building. Doing so hll8 little
t' lfeet on the anKle o r rad iation f rom the antenna. T he
ratlial8 can . Ia n t downward towards t he ends 20 dt.'llrt't"8
o r so, if n.~ary.

Feeding the Vert ical Antenna
A . im p le a nd t'lf~tive method of feeding a % -w a \'e

ve r t ica l antt'nna is with 52-ohm coaxial cable ( RG-8/U),
whleh may be buried. Conneet its cen ter eonduetor to
th O;' baae o f the anten na and the shield to the ground
If'rminal or to t he center of the radial8.

In ins talla tion a In which the anten na te a aelf-support _
in g metal tube with its b__ huried in the g round, it may
be fed throu llh a aystem . im ilar to the """""'<I match
Ulled on rotary bt>ama.1 F igMru 1 a nd ~ gh'e _ntlal
data on the t\\'o sYlte ms.

Using the Vertical Antenna on
Several Bands

Has lt-a lly, s im ple vertical a ntennas are o ne-ba nd radia~

to rs; howe"er, one dt.'ll igned for "o-meter operation usually
does a p r" Uy fa ir job o n t he 15·meter band. E xl40nding
opera tion to mo re hands becomes a m a tter of m a kimt
the radiator a compromise le ng t h and adding load in g
coils or r e80nant ci rcuits to it and s im ilar expedi
ents,· ,', · ,', · w hich I do not have room to discuss here.
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News For and Abaut Novices
Stephen Case, WN7WSS. RFD #1. Vernal, U ta h,

w r ites , " A Iter you printed my last lette r , I was aw arnped
w ith olfen for ekeds, It a p pears that everyone m ....t.
Utah. I t ry to meet a ll offers .

" 1 wor k..d m y 48th state--Nor t h Dakota-last Sunday.
lie promised to QSL airma il, but I eannot seem to bell.
bor- row, o r s tea l a car d f rom my on ly N ew Ham pahlre
contact,

" 1 agr('(' 100% \\'ith your a r tide on w ork ing DX in tht'
Ma rch colu m n . I don ' t s pen d too much time hamminlC,
but what time I do spend, I s pen d Iistt'nimt', Ilstt'niDll,
listening , My DX o n 40 meters is KV4BK, KHG. KI.7,
WP4, V}<;2, 3,5,6,7, On 16, I picked up TI9 MJlB, JAllAQ,
nnd KZS. 73,"

Bob H eroux, W 9SQP, 220 South 17th A ve., Maywood,
III., brings Ull an interesting question . "I was wonder inK
if I W I1.8 the tint, o r one uf the first, former Novi ces t o
KI't an E xtra Cla~s license. I would sure like to hear from
a ny e t hers , 73."

An even ahcr-te r o ne from KN4C HK {Addrees in ' H elp
W snk'.I') : "Why not s tart putting the 'QSI.. o f the
Month' In the N ovice Shuck?"

Don n F illher, KNGKRK , P . O. Dox 344, n . Ord, Calif.,
had about the eu me ex per -ie nce with h is fi nt con ta ct a"
moat o f U II did. "I g ot my Hce nse yestt'rday a n d had my
fi rst contact lfl!Jt night. A t the en d of 45 minutes, I Kot
t he othe r f...llo \\" s name and QTH! The other fello\\',
KN6JZS. cop ied me soli,l.

" I'd app reciatt., a fe w pen pa ls , a n d I'd like to hee r
f rom anyon., a rou nd to'o rt O rd or Sali nall. Cali f.. who I"
inte res ted in 2 mete rs. 73."

Ch aa. MON"n us, KV4BK , P .O. Box 6 18, Chr~tia nsl4od . St.
Croix, U .S. V in dn Islands, reports, " S ince you publ ished
my letter in March. I have had lots of f un g iving tht.'
N ovice rank. t hei r first KV4 or any DX a t all. The com 
mente in the le tters and ("a rds received has been very
gratify ing. H owever . t he re I. o ne t h nig t ha t 1 think yoU
s ho uld 1l1't"88. Repet it ion a fte r r..celvin g a n R5 report
f rom t he ot her fellow I!I not only u n neeeeeerv, it ia down.
rillht ti rt>aome to t he other renew. Only w hen the
readability report i8 below R 3 i!l It ne<'E'S/tar Y to nopea t
( QS Z ).

"Aa an example. this m or ning I called CQ WN KN a t
0530 EST (just below the low-frequency en d o f the 40
meter N ovice ba nd- Herb) as usua l. A KN.. answt'rM
m(', calli nK KV .. lJK for a minute before sig n ing h is call
fo r the fi rs t time! T he band is ve ry narro\\', a nd it
takes me only a few seconds to hear anyone ca lli nK.
When he s tood by a t 0535, 1 ga ve h im a 569 X report. II..
r t>p lied w ith about a 6 X 6 cali, 5 or 6 R's, Tnx IIt.'vera l
t im t"ll, hili name 6 tim es, name o f tow n and , tate and
U .S.A .! t w ice, a ll wit h punctua t ion m arks th rown in
fnr g ood m,'as ure , A ll the w h ile , I was ta pping the dt.'ltk
wi th my fi ngertips, wa iting for him to finish; 110 that J
could work a (e\\, m ore N ovices before 1 went to work .

[Continued on page 56]


