
A Low Cost 40 Meter Vertical
BY REV. DRAYTON COOPER*. K4KSY

Outlined below is a simple 40 meter vertical antenna using a 40 foot
telescoping TV mast mounted in a wooden cradle . The base insulator
used is a scrounged telephone pole insulator. The antenna is practically
fla t from 7200 to 7300 kc with an s.w.r. of unity at 7250 kc and 1.3:l

at the band edges. Total cost - $ 14.75.

·611 . Kers haw, South Caro lina .

IAWed Rad io . T ek sco p ing TV Antenna Malot t 40' , #92
CZ IUJ, $1) .7~.

Since the vast majority of K4KSY's ope ra tio n
is on 40. it was dec ided that this would be the
band to try a vert ica l on; th is frequency a lso
lends itself to a full-sized vertica l because a
quarter-wavelength is only 30 odd feet. A 40
meter antenna will a lso work passa bly on 15
me te rs. the o nly other band wh ich is util ized
here to any grea t extent.

Bee r-can type vert ical s were di scarded as be­
ing im p rac t ica l. a n d com me rc ia lly -a va i la b le
load ed. o r t rapped. vertical s were di scounted
because of their inherently lower efficiency as
com pa red to a non-compromise Quarte r-wave.

This meant findi ng so me thing that cou ld pro­
jec t itself 35 fee t in the air. and yet he strong
and broad banded. The choice boi led dow n be­
tween irrigat ion pipe and telescop ing TV mast.
The latt er was chosen beca use it is universall y
avail a ble. was obta ina ble immediate ly a t a TV
re pair shop in thi s sma ll town. and could be
lowered in the event of high winds .

Whe n the clerk in the TV shop real ized that
his c rew was not goi ng to ha ve to insta ll the
mast. he let it go for a paltry S I I.OO. This was
for a 40 foo t telescoping mast . complete with
hardware and 250 feet of guy wire .!

Mounting The Cradle

W ith th is problem solved. the next hurdle was
mou nting the stick. A roof-mount was defin ite ly
out of consideration. and a ground- mount pre­
sented insulation problems. O f course . it could
a lways be shunt-fed. bu t this. too. seemed to be
disadvantageous. Therefo re. a wooden cradle
was constructed. especially designed to su pport
the base of the mast. This cradle stands six fee t
tall before placing it in position . It has four legs.
although a three-legged variety could be used
as well.

Basically. it consists of four r x2" x6' stri ps
braced at three vert ical points into a 6" squa re .
One wooden plate. ~ "X 6
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was cut. and
then a r diameter hole was cut in the cen ter of
the plate . Another plat e. exactly like th is first
one. was fashioned. and a third identica l except
for the hole. was made. F inall y. 12 pieces of

Fig. I -Side "iew sho ws how the counterpoise fo r th e
40 meter verticol is sto ked out on (I slope so tha t the

lines re ma in level .

:c
T' S face it: some hams like verticals. some

don't, If you're one of the ones who do.
or one of the ones who th ink you might.

read on. If you have a closed mind about this
type of antenna. and are already prejudiced to
the point you believe that they're good for long­
haul QSOs. but sorry for the ave rage stuff. then
kindl y tu rn the page to the next article .

Aft er spending some years in the broadcast
business. it a ppeared to me that evident ly the
vertica l is pretty good. or else it wouldn't be so
universall y acce pted and requi red in that field.
But true to form. I erected one horizontal a fter
anot her. goi ng a long with the crowd . Then I
sta r ted doing some 160 mete r work. and hea rd
the boom ing signal that \V2FYT and othe rs put
in wit h the ir sho rte ned vert ica ls. Says I. " If a
loaded mast will do that. wha t would a regular
quarter-wave vert ica l put out?" And then the
whee ls sta rted turning. Primary considera tions
here were low overa ll cost. ava ilabili ty of ma­
terial s. simplicity of erection and efficie ncy.
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Rad ial System

No quarter-wave vertical will wo rk unless it
has a good ground to be loaded against. A simple
rod driven into the ground at the base will not
be enough unless you happen 10 live in a salt­
marsh. Either a set of buried radials. or a coun­
terpoise. will have to be used. We chose the

the earth down tigh tly. and let si t for a day or so
(and hope it doesn't rain in the meant ime ).

Now then. to the antenna itself. Figure from
the fo rmula the length needed a t the chosen
frequency (l.=F(md /234) . If you plan to use
meta l guy wires as I did. you will find tha t be­
cause of the reactance from the guys. your cal­
culated length will be six inches or so too long.
Hut this is a minor discrepancy, and can be taken
care of later.

Plac ing the collapsed mast on a level surface
such as the ground. extend each sec tion to its
ex treme length . Measure what you have ; you'I l
find a 40-foot mast is ac tua lly closer to 37 fee t
long ) and then adjust to the desired length .
T hen be sure you mark each sec tion a t its joint
afte r it has been set for proper length. Th is w il l
save you from a terrible headache late r o n.

Most masts have a lillie cloth sack thrown in
them. fas tened by a thin wire in the top sec tion.
If you'll open this little sad.. you' II find a con­
venien t cha rt te lling you exactly how long the
guy wires have to be. and the best places to se­
cure them. Cut the guy wires. spacing them
every three or four feet with egg insu lators. and
attach them to the guy rings before goings any
further. When this is through. you're ready to
go up with the mast.

Having already visited the local telephone
company warehouse. I had a three-inch glass
pole insulator handy. If you don't have o ne.
make friends with a phone company lineman
and chances are you' II be ab le to get th is insu­
la tor free. Place it in the bottom plate of the
cradle. It will fi t snugly into the hole there. and
needs to be secured no furthe r.

Now ge t a budd y to help you do the res t. By
all mea ns do th is. o r be sure your hospitalization
insurance is paid up. Raising a mast while sta nd­
ing o n the top ru ng of a stepladder. without
assistance. is pretty tricky. But if you're the
chancy type, go ahead and play the odds by
yourself.

\Vith the mast collapsed. slip it through the
top plate of the cradle while your buddy helps
you. T hen one of you hold the base insu lator in
place. while the other Jets the mast slowly settle
down on it.

After this is accomplished. raise the mast.
section by section. to the previously marked
points. and tighten down o n the set screws. \Vhen
this is finished. you're practically through.

Secure the guy wires to the anchors wh ich you
have already se t out a t the proper places. I was
fo rtu nate in having large trees which could serve
as anchors. but I did put in one "dead-man".
Tighten up on the guys ( I hope you remembered
the turn buckles!) and then step off and admi re
your beauty! N ice, isn't it?

Fig . 2-Sketch showl
the d imensions of the
40 meter vertica l
suppo rt crad le . The
up rights and cre ss
sup ports are made of
2" X 2" stock and
the three p lates of 'r~"

stock. The bottom 2
fee t of the uprights
ore given a coat of
creosote bef ore the
crod le is secured In

The g round .
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Insta llation

NeXI in the process. dig a two-foot hole in the
ground at the place where you intend to erect
your mast. Set the feet of the cradle in it, tamp

r x2" stock were cut. (OU T inches long each.
Assembly is a snap. and cost of the materials

was less than $ 1.00 at a local woodwo rking shop.
Each of the plates is notched on the corners to
receive the 2" X2 "' X6' stri p. Then o ne of the
plates with a hole is screwed (after be ing glued)
10 the so lid pla te . T his fo rms th e bottom of the
cradle. and supports the weigh t of the antenna .

Two fee t from the bottom of the strips. this
plate is mounted. Screw the legs (strips) into
the plate. Two feet above this bottom plate. the
four short pieces of 2"X2" ... tock are fastened
into place between the uprights by securing with
screws. T hen. at the very top the remain ing plate.
one with the hole in it. is mounted. Both the
upper and lower plates are further supported
by the 4" 2 X2 stock as shown in the photos.

When your cradle is completed. a good coat
of c reosote on the bottom 2 foot sec tion of each
of the legs is adv ised. and a heavy coa ting of
deck enamel o ver the whole business is prefer­
able. This will slow down the efTec ts of the
wea ther.

Naturally . the best possihle lumber should he
used as this c radle will he exposed to all sorts of
temperature extremes. snow. rain. sleet. and
wha t-have-yo u. I was for tuna te in being ab le
to ge t heart-pine, a variety of wood that is ex­
t remely to ugh .
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A closeup view of the 40 meter vertical bose support
shows the mast resting on the te lephone insula to r. Note
the 2 X 2 supports for the ba se p late suppo rti ng the
insulator and weight of the vertica l. Th e ground rod

is cl early visible on the left.

latter because our lot happens to be on a hill .
and burying rad ials would cause the tower to be
higher above ground on one side than the other.

Read y-made radi al kits are ava ilable. but we
"rolled our own" by using left-over wire from
some horizontal antennas we had taken down.
Beginning with a ground rod at the base of the
mast. we laid out six rad ials. 40 feet long each.
These were in a fan configuration. They were all
so ldered to a clamp on the rod.

T he dimensions of the rad ials are not act ua lly
critical. A lot of ham s putting up this type of
antenna simply use what wire they happen to
have. and Jet the measurements fall where they
may. Ideally, though. radials should be as near
the length of the anten na as possible. or mul­
tiples of that length. However. one old saw is
wise to remember here, "T he more the merrier."
Put down as many as you can, and make them
as long as you can. and you won't have any
trouble getting it to work.

With the co unterpoise. the object is to get the
radials above the ground. Th is saves a lot of dig­
ging. and it also will quickly discourage anyone
from snooping around your mast in the da rk.
The real reason. of course. is to give you a stable
and uniform gro und. In our QTH , the earth is
a pretty poor mixture of sand. clay and rocks.
with an extremely poor conductivi ty rating.a

Stakes fo r the counterpoise were driven in
the ground where the extremes of the radials
would be placed . Since the lot here slopes fro m
north to south, the stakes on the northern side
of the mast are only six inches tal l. whereas the
southern stakes are approximately 10 inches
h igh.

After running the rad ials out and fasten ing

:lThe loca l broadcasting stat ion frequentl y ca n p ro vide
data on grou nd co nd uct ivity. If the conduct ivity is good,
radials may be used. If it is poo r. use the counterpoise.

40 • CQ • March, 1964

them to the stakes. a perimeter wire WaS run
from radial to radia l. joining the m a ll at the
far end. Again, these connections were soldered.

The feedline is, at last. connected to the an­
tenna. Use 50 or 52 ohm coax ial cab le. The in­
herent impedance of a gro unded qu arter-wave is
in the neighborhood of 50 ohms; howe ver, be­
cause of differences in ground co nductivi ty and
other variables. th is fi gure may be somewhat off.
But 50-52 ohm cable will ma tch closely enough.
If you're a nut for perfection, you can bui ld up a
coupl ing un it yourself.

Loading

The loading here is practically fl a t from 7200
through 7300 kilocycles. Only minor touch ing
up of the fina l is necessary in a rapid QSY from
7203 to 7296. An s.w.r. br idge showed a 1.6 : I
reading at band edges. and 1.3: I at resonant fre­
quency (72 50) . We adj usted the height dow n­
ward a few inches, and the ratio dropped to
unity at 7250. and less than 1.3 : 1 at band edges.

This ante nna was designed particularl y fo r 40
me ters. With a littl e pla ying around with loading
coi ls. it could be made to work pretty well on
75 meters. and also on 160. An y antenna will
load on any band if you will take the time to
work on a coupling network. A bit of co il stock,
and some pat ience and the old "tap and try"
method. and you'l l have yourself a vertical for
160. 80 and 40. plus 15.

Another strong po int in the favor of a qu arter­
wave ver tical is the fact that a second one can be
put up, and the two of them phased into a vertical
array.a Or, for that matter, put up two more
and phase the th ree of them, and you'll have an
endless number of possible patterns you can
devise with a good phasing network . And don't
kid yourself. a vertical array will squirt a signal
a long way!

Results

We hams arc a pragmatic bunch . and the proof
of any system is in whether or not it will work

[Contil/ued 0 11 page 96]

eljtxc n , R. S., "A Forty Meter Vertical Rea m," CQ.
J uly 1962, page 51.

Overall view of the 40 me­
ter vertica l base shows the
feed line ru""ing off to the
rig ht and the grou" d rod
o n the left of the support.
One of the stokes support·
ing the eovntet pei se syste m
can be see n in the back.

grou"d .



r
limitat ions. The input im peda nce of the load
be ing a lte red must be of pasuive rt',wlanc(' at
the lo wer frequency. and of negative ret/C'tance
a/ the higher freque ncy, like that in curve It of
fig. I. T he different ial series network which fo lds
up the curve over itself can o nly be a pplied if
such is the case. (A network of series X L and X(·
a lways looks more capacitive as frequency is
lowered . a nd more inductive as frequenc y is
ra ised. ) If the load im pedance is not as stated
above. it must firs t be reversed in sign by a suit­
ab le tra nsformation network before the series
different ial reactances can be appl ied.

A rectangula r plo t of S.W.f. versus frequency
fo r the modified Mark III 80 meter feed i'i shown
in fig. 6. At no time is the S.W.f. exactly I : I, a l­
though it approaches it closely at several Ire­
quencres.

Inasm uch as the Mark III is al ready suffi­
cient ly broadened on 7 and l .t me. even enough
to pe rmit ~IARS operation on frequencies a t
some distance outside the bands. no changes
have been made in the feed fo r those two bands.
The only other change in the Mark III since the
origi na l a rticle has been the removal of the 2J
mc feed. The vertica l pattern was not good for
DX on that band. Removal of the 21 me feed
caused the feed point for 14 me to move down
the mast abou t 3 feel. This is the only change.
The antenna has performed well for 20 months
as o f the date o f writing. and no furth er changes
are contem pla ted. •

40 M. Vertical [from page 401

out. One week after load ing ours up for the first
time. we had worked 12 countries and numerous
sta teside QSOs on 40 meters. A check of the
reports given by a ll contacts since the vertical
went into operation shows an average signa l
strength of 8-plus. Unimpressed? Well . max i­
mum power here is 135 watts p.e.p.

Perhaps the grea test sa tisfaction has a rise n
from say ing "A nte nna he re is a quarter-wave
vert ical with a counterpoise ground sys tem. a ll
home-brew. OM ," To wh ich the guy will reply.
"Te ll me more. Dave. it sounds interesting," And
you've got a good QSO sewed-u p. Total cost
here. S I.t.75. How can you miss? •

Class C l inea r Urom page 351

a st ric tly linear exci ter-no compression. clip­
ping. or a. l.c .e etc. More than half the time. not
count ing pa uses. such an e nvelope has a peak
to r.rn.s. power rat io 8 db or greate r. Since 8 db
is about a 2.5 amplitude ratio. if the peak is at
the p.e.p. (i.e.• no flat-topping }, the same r .m.s.
value is produced by a consta nt signa l of 1/2.5
of the peak am plitude where the e ffic iency is
also 1/2.5 or 40% of the p.e.p. efficiency. For
these very unfavorabJe conditions (existing most
of the time ) th is amounts to ave rage e ffic iencies
of a pproximately 40% of 30 % (p.e.p. eff. ) or
12% for C lass A. 40% of 60% or 24% fo r

' A .l.e . d OC' not normally affect envelope shape (linea rity)
provldmg the time consta nt is greater than 50 rns ,
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C lass B. and -to% of 80% or 32 % for a Class C
linear. It's been sa id many times before but
bears repcating-c-i.e. by comparison. a two-tone
signa l. whic h has a 3 db peak r.m.s. ratio. would
show 2 1% for Class A. 42 % for Class B. and
56% C lass C average efficiencies which look
(and are) lo ts higher than voice sig nals! A.l.c.
and /o r a udio compression will help keep the
peaks up at the p.e.p. level. bu t the y can't bea t
the 8 dh Peak l Ave. ra tio down because they
can't change short interval envelope shapes. A
good cli pper is the most im mediate. practical
way to reduce the peak to average envelope
ra tio. and a good one improves both in telligibil­
ity a nd efficiency. The efficiency pay-off for clip­
ping & a.l.c. is grea test of course in the C lass C
case due to the highe r p.e.p. efficiency.

An alternate form for the Clamp tu be o f fig. I
is shown in the circuit o f fig. .t. A sim ila r version
of this was a lso in the CQ Sideband Handbook
sec tion ( page 15.t ). The 6BL7. V:. is a dual
tr iode wi th the fi rst ha lf as a d.c. am plifie r. the
second as a cathode follower d.c. sc ree n driver
o r modula tor. \V6ED D has recently developed
this ci rcu it to drive a pa ir o f 4W300B's in a
Class C Linear. Its use solves an objection to
the c ircuit of fig. I by el iminating R, because it
has to be a rather hu sky resistor since the cur­
rent is high under stat ic conditions. A second
problem solved is that if the filame nt should
burn out in the fig. I case. or V: inadvertently
left out of the socket, full screen voltage is ap­
plied to the amplifier tube which would ce rtai nly
be rough! Still anothe r advantage is tha t the
cathode follower of fi g. 4. be ing a low im pedance
dev ice. wi ll give better assurance of linea rity
against any non-linea r screen gr id loading.

Part II o f this article will cover the construc­
tion and adjustment of a C lass C linear ampl i­
fier.

[To be continued]

The Dow ECO If rom page 37]

20 may e ndange r the crystal. Find out from
eithe r a smart o ld- time r o r a smart newcomer
wha t tubes thi s applies to. Also, operate the
screen of e lec tro n-coupled crystal oscillators at
a maxim um of 100 to 150 volts unless specia l
preca utions have been taken in the design.

C heck the osc illator against a stable standard.
such as a continuously-ru nning crystal oscillator
or the b.f.o. of a stable receiver, If it is good.
use it and enjoy it. Yet, in honesty, remember
tha t much of what you have done was pioneered
by lieute nant Jenn ings B. Dow. USN. ex·W3TL.

Postsc r ipt

Experimenting with oscillators is a most re­
warding ex pe rie nce . Comparisons a re easy to
make between one test a nd the next.

T he principle is basica lly understood. yet there
is much in the subjec t of osc illators for the ham
to improve and inve nt-for instance a good and
exact mathematics of how those blinking thi ngs
work in Class C.


