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The Guywire Pyramid
G. H. Pfete rscn, ex-PAIIGE

c/o Denit on Retearch found Olion
Powell, Ohio

Space has always been an amateur's headache especially
when it comes to erecting antennas for 160 and 80 meters.
Described here is a full-wave , tuneable 80 meter antenna

which occupies an area only 42 feet square.

,

T II ERE'S no doubt about it : T he best a ntenna
for so is a horizontal half-wave dipole at a
height o f a q uarter wa velength. This means

in practical terms, a 125 feet line some 60 feet up
in th e air . In spi te of the vastness o f this country
but few of us can afford thi s idea l. It not o nly re
quires a piece of real estate just a bit larger than
the a verage lot bu t also two fai r sized masts or
towers. Anyth ing less th an th at is a compromise
between practicabilit y and efficiency.

Comprom ise
All r ight . so we sett le for a littl e less. We use a

trap dipole that may just fi t the length of our lot.
We get by with two 24 foot poles. o r we run a line
hom the top of our beam lower sloping down to
the highest point we can find at the ot her end. O r
we thin k up any odd shaped concoct ion resonat ing
o n 80. as long as it sta ys with in the limits of the
available space a nd he ight. And we get out all
right. particu la rly when our rig is o f the full gall on
variety.

Do we reali ze. howe ver. what thi s compromise
is costing us'? We are wasting a lot of precious r.f.
energy in .1 very inefficient rad iating system . In the
first place is the antenna so close to ground that its
terminal impedance is down to 30 o hms or less.
Hut the hand books tell us that the impedance of a
half-wave d ipole is 73 ohms. so how could we go
wrong with our 75 o hm coax cable? Well. we just
happened to o verlook the fact that the 73 ohm fig
ure is o nly correct for an antenna in free space o r
at certain heights a bove ground. the lowest o f
which is a quarter wavelength . This amounts to
some 60 feet for the 80 meter band . The result is
a substanti al mi smatch on our 75 oh m cable a nd
thus increased line l o~se' .

Then. the close prox imity to ground mea ns in
creased ground In.....es and less upwa rd reflect ion.
In addi tio n o verhead power and telephone lines .
probabl y at about th e height o f o ur antenna a nd.
to make mutters even worse often parallel to it. sip
up a goodly portion of the radiated r.f. juice. In
doing so we aggrava te o ur TV I. HiFil a nd similar
I sores by running the stuff r ight into our neigh
bors' homes.

Last but not least ; o ur antenna is essentiall y a
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one frequency device. We may operate it over a
cou ple of hundred kc without running into an ob
jec tio nable S. W . f . hut it is a fact that an antenna
designed fo r say 3900 kc is quite a bit off reso
nance at 3550 kc. And the phone man who hops
from around 3900 to 3290 in order to fulfill his
MARS commitments is. really in a spot. Again the
result is a decrease in radia tion efficiency.

The aut hor had never given these problems much
thought until he carne to live in the States. Dunng
his 25 yea rs of licensed hamrniug in PA.'1 la nd he
built a nd used many NO meter antennas that ap
proached the ide al. The higher suburban homes
over there. at least two floors p lus an att ic topped
hy a high pointed roof. didn't need muc h in the
way of a mast on top of them to provide tic poin ts
a t II des irable height. T he nea r non-existence of
overhead power and telephone lines created a n
idea l low-loss environment for ante nnas.

While serving my five year term as a res iden t
a lien. which may ult imately lead to U.S. Ci tizen
ship a nd a ham ticket. I am "grounded". T ha t' s
not much fun for an old timer but it has one hig
ad vantage : plenty of time otherwise spent on just
"be ing on the ai r" is now available for the study
of spec ific ham problems and can be devoted to
some crea tive think ing and experimentat io n in thi s
field .

Immediate incentive for an attack on the 80
meter antenna problem were the compla ints o f a
fellow ham living on a rather small lot. almost
fenced in by o verhead power and telephone lines.
No matter what antennas he tried he just did not
see m to get out sa tisfactorily o n SO. And to com
plicate h is problems. he prefers ph one work and is
a lso a ~1A RS mem ber so th at he has to hop from
the high e nd of the band to lower-than -the-low
end.

An additional stim ula nt W<lS the con-,ide rution
that SO i.. gaining in importance and will co ntinue
to ga in du ring the coming years . While old Mr.
Sun i.. gradually losing his freckles. cond itions on
the DX bands deteriorate and the maximum me
able frequency is approaching our low frequency
bands. This may bring us quite a bit o f DX o n 80
provided we have an a ntenna capable of doing the
jo b. The Guywire Pyramid may well be it.



Fig . I -Evol utio n fro m the fo ld ed dipole CA) vie the
re<tangular loop (8) and the l lteleton bowtie (C ) to
the Pyro mid (0 ). Arrowl indicate current flow a nd
the doh indicate the hig h voltage poinh. The limi·
larily between thil anten na a nd the inverted V may

b e seen from (0).
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the adva ntage of having its terminals at the top of
the pole. offering a convenient support fo r the
feedh ne.

A quick calculation shows that suc h an anten na
for 4 mc would occupy an area of not more than
42 X 42 feet and that the height would be about
40 feet. ass uming that the horizontal sec tions a re
10 feet above grou nd. As accidenta l touching of
the "hot ends" of a fi red-up a ntenna ca nno t he
considered to he conducive to longevi ty the hori 
zonta l sections of the Pyramid should be at least
10 feel high above ground.

Tuning
Figure 2A shows. schematically, how the rcso

nant freq uency of such an ante nna Ca n he red uced .
Single wire stubs connected to the "ends" do the
trick . The fact that these e nds. i.e. the centers of
the horizonta l sections of the Pyramid. are easily
accessible enables us to build it, a tuni ng feature.

lGI.nu'r. K., "The In v..eted- v-S heped Dipole". QST.
A U2. 1960, p . ll'e 18.

Research And Development
In his search for a solution to the aforemen

tio ned problems the author was inspired by an ex
isting antenna type that has a number of desirable
features : the inve rted v -shapcd dipole. A good ar
ticle on this a nte nna a ppea red in QST.I The in
verted V requires only one pole and occupies less
space than a horizontal dipole but the distance be
tween anchor posts is still some 100 feet.

Although the Guywire Pyramid is closely re
lated to the inverted V as will be shown later its
de velopment and opera tion can probably he best
expla ined by starting out with an antenna we are
a ll fumif iar with : the folded dipol e. T his antenna
is illustrated in fig. IA. The arrows indicate the di
rect ion of the r.f. currents during one half cycle
and the dot s are placed at the "hot ends" or high
voltage points of the antenna.

By pull ing the wires of the folded dipole apart we
can form a rec ta ng le with sides 1/ 3 and .1 / 6 wave
length long. as shown in fi g. IB. Next. by squeezing
the centers of the long sides together and givin g
the system a half-turn twist at the inte rsection we
form the skeleton bowtie of fig . IC. Finally by
bending this bowtie at the intersection. until the
intersecting lines form angles of 90 ", we arrive at
fig. I D. a pyramid with a square base, measuring
1/ 6 X 1/ 6 wavelengt h.

1 his pyramid sha ped antenna has some interest
ing properties. Its terminal impedance. de pending
on the height a bove ground. ranges from 60 to 100
ohms. Radiat ion is mainly off the slanting wires.
As can be concluded from the current di..tribution.
the horizontal sections carry comparativel y sma ll
currents that are equal in magnitude and opposite
in direction so that the fie lds tend to cancel. Rad i
ation fro m the horizontal sections is therefore neg
ligible. At high angles with respect to grou nd. the
antenna is substantially ornni-radi ant; at lower
angles radi ation is strongest in the direction A·H.
weakest in the direction C-D. as indicated in fi g.
10 . Because the radiating wires are ang led their
coupling wi th overhead power and telephone lines
is mu ch less than is the case with horizontal an
tennas.

T he Q of the Pyramid is lower than that of a
single wire inverted V. With other full wave loop
systems. such as the Quad element. the Pyramid
shares the characteristic of havi ng: no "end-effect".
As a result the to tal wire length approaches the
na tural wavelength. provided the high voltage ends
(in this case the hori zontal sections) are suffi 
cie nt ly remote from ground and other objects. T he
area occupied by thi s full-wave antenna is ex
t remely small and only one mast is required . Be
cau vc of its sha pe the antenna may double as guy
wire system for its support ing pule. Thus it was
chri..tcncd the Guywire Pyramid.

By observing fig. ID the rel ationship with the
in verted V d ipole will he obvious. In fact. the Pyr
amid can be defined as consisting of two shortened
inverted v's. placed at right angles and connected
in series. With the inverted V. the Pyramid shares
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f ig . 3-Two alternate method, of anchoring the
co rne r. of the Pyramid . Method (A) wo uld be mar.

witcble for a smel l lot.

ciency. with a mi nimum of .to feet for the top. a nd
for reasons mentioned earl ier. <1 mi nimum of 10
feet for the horizontal sections. These sections
should also be kept away as far as possible from
high fences, overhead power lines and o ther con
ductors.

Assuming that a towe r or pole of at least 40 foo t
height is a lready a vailable at the center of a 42 X
42 feel area the hill o f goods really does not
umour u to much:

Two lengths of 125 ft antenna wire (for a target
frequency o f 3900 kc }.

Eigh t antenna insulators.
One coax receptacle mounted on a plex iglass

plate.
One coa x cable 83 ft long 0 5 or 53 ohms, m ake

up your mi nd and ta ke your pick l .
Fo ur len foot rmles with hraces (th is item m ight

be deleted ) .
Some guywire (plastic clothl ine with nylon co re is

ju..t fi ne) .
T he fin"t step i" to survey the a rea and deter

mine wh ich are the hest ..ides for the horizontal
sections keeping in mind that the more they a re in
the clear the be tter. At the sa me time try to deter
mine if there a re any e xsting poles. fen ce posts o r
wa ll .. th at ma y he ut il ized as tie po ints for the cor
ner.. of the Pyramid. Otherwise we·1I have to place
the ten foot po les a.. shown in fig. 3A or, if more
vpace i... available. four ancho r stakes as pictured
in fi g. 38.

Fig. 2-Addition of the lun ing stub s (A) on each end
lowers the resonant fre q ue ncy . A t uning stub line .

shown in (8), perrnih adjustment 10 spol frequencies.

A practical so lutio n. o fferi ng as many spot fre
quencies as we want is show n in fig. 28. The line
interconnecting the cente rs of the horizontal sec
tions is broken hy insulators at predeterm ined
points. By simultaneously short ing out one or more
sets of insulators from each end. the an tenna ca n
he lengthened step by step. In thi s manner .1fr e
quency runge with a rat io of 1.2 10 I can be cov
ered. On 80 meters th is would he from 4.0 to 3.3
me.

The stubs not o nly red uce the resonant fre
q uency hut <IIso the termina l impedance. Measure
me nts have shown that over the fu ll range . the im
pedance will va ry from around 90 ohms at the
highest frequenc y to around 50 ohms at th e lowest.
T he fone ma n might therefore prefer a 75 ohm
feedline whereas a 53 ohm line would suit the hu g
a rtist better. T he all around operator had better
flip a coin and live with some mismatch at one end
of the ba nd o r the other. This slight mismatch is
more than made up for by the fact that the an
tenna is resonant at o ur operat ing frequency.

Construction Details
There i\ little sense in trying to give a clear cut

recipe for the construction of a n antenna of this
type. Your site may call for some modificat ion in
the sha pe. If a pyramid with a 50 X 30 feet base
would fit your lot better. by a ll means go a head.
And try to keep the horizontal sections at the
sho rt sides in th is case. The sha pe a nd the environ
ment will influ ence the resonant frequency as well
as the impedance. So will the height. The only way
to arrive at the correct dimensions is by measur
ing the frequency. This is not d ifficult. A grid dip-
per. the cut -and-try method and a little ingen uit y
.i... a ll there is to it.

The following should therefore merely be see n
.IS a n example plus some pract ical hints. There are
some minimum requirements such as the height of
the pole a nd the height of the horizontal sections .
The higher the whole system is. the better the effi-
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We next roll out the antenna wires in V-loops
with the ends ncar the center pole and their bases
In the direct ions where we planned the horizontal
sections. Then we string two insul ators on each leg
of the loops, securing them in place with a couple
of twists at 1 and 42 ft from the ends. Now we are
ready 10 complete the top construct ion as show n
in fig. 4. One set of wires is interconnected. the
other set goes to the coax receptacle. Picking the
right ends now will avoid a 101 of headaches later
on.
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heavy duty a lligator cl ips complete the job. If
go ing outdoors on a wintry n ight to tune the an
tenna is considered incompat ible with the Ameri
can way of life. the real gadgeteer might come up
with a remote control switching device for the
stu bs.

Combination With Other Antennas
The problems encountered on 80 also pertain to

40. be it on a lesser degree. The Pyramid resonates
on its second harmonic. but shows some undesira
ble ch aracteristics. The horizontal sections will act
as radiators a nd the terminal impedance will he
very low. A workable solut ion is parallel ing the
Pyramid with an inverted V as shown schemati
cally in fi g. h . To minimize interact ion between

- ,

Fig. 6-A combined Pyramid and inverted V.
fig. 4- Conslruction detaill of the Pyramid peek .

The WOlY in which the top will be brought to the
proper he ight and tied to the mast or tower de
pends on yo ur facilities and is left to your inge
nuity. To prevent the wires from becoming a tan
gled mess, the corner insulators should be tied to
the corner posts wit h generous lengths of guyline
before hoist ing the top section in place. Make sure
the a ntenna wires do no t touch the mast or o ther
ante nnas. Complete the co nstruction by stretching
the guy li nes a nd hook ing on the coax cable.

Now check the resonant frequency with a grid
dipper coupled to a coil of a few turns at the end
of the coax cable. If the frequency is lower than
3900 kc we simply shorten the horizontal sections
by cutting out a piece of each. A rule of thumb is
I Y.! feet per 50 kc. Too high a frequency can be
corrected with single wire stubs connected to the
centers of the horizontal sec tions. using the sa me
rule of thumb. If we own an impeda nce br idge we
may check the terminal impedance which should
be in the range of 7n to 100 ohms. It can be meas
ured at the end of the 83 foot coax cable which is
a half-wave length at 3900 kc.

As the a ntenna is a symmetrical device the per
fectionist might prefer a I: t ratio balun instead of
the single coax cable described here.

As a n extra we may th row in the spot frequency
tuner. cons isting of u line connecting the centers
of the horizonta l sect ions. For spot freq uencies
arou nd 3900. 37n;). 350fJ and 3300 kc th is line is
broken by insula tors at zero. 6. 13 and 21 feet from
each end. Short tail e nds. as shown in fi g. 5. with

r~-,__-..'--

Fig. 5- A tuning Itub line for 3900. 3700. 3500. a nd
3300 ke,

the two antennas the inverted V should run paral
lel 10 the horizontal sections of the Pyramid . Also.
when operating the V. the Pyramid should be
tuned to its highest freque ncy so thai its second
harmonic is well above 7 me.

In constructing an inverted V for 40 the same
procedure should be fo llowed as described for the
Pyramid. i.e. star t out with 36 foo t wires each side
of the terminal. measure the resona nt freque ncy
and then readjust the length of the wires.

The termina l impedance of the inve rted V is
a round 50 ohms. so that a 53 ohm coax li ne would
be a good compromise for this antenna combinu
tion .

Combination with antennas fo r other bands is
of course possible. During my ex periments. sue
cessful results were obtained with a 4 Y.! wave.
length long inverted V for 20.

The added antenna might influence the resonant
frequency of the Pyramid. It is advisable to run a
check on that and readjust the wire length of the
Pyramid if necessary.

Results
The Pyramid has been in use at W8Q EF for

over six months. Inva riably reports ranged from
"edging over" to several S points better than a 30
foot high trap dipole at the same location. Only
local stat ions in a direction through the "open"
sides of the Pyramid reported slightly weaker sig
nals.

During Field Day 1960 the Columbus Amateur
Rad io Association used a combination 75 meter
Pyramid and 40 meter inverted V. resulting in a
greater number of 75 phone contacts than on any
previous F ield Day. In thi s instance the Pyramid
served .IS gu ywire system for a 40 It steel mast
that was topped by a 10 meter ground plane.

[Collli1lued 0 " page Ill]
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While the G uywire Pyramid does not pret end to
he the best radiator for 80 it certainly has proven
to be one of the best compromises between prac
ticability and efficiency. T he built in spot fre
quency tuner renders it a versat ility that could
only be matched by the old fashioned center-fed
Zepp. Its addit ional low angle radiation might
cont ribute to good DX results.

Precautions
If yo u arc using an ac-dc audio amplifier

make cer tain that the chass is is at ground po
tentia l by observing the polar ity of the linecord .
The polur tty of the unit m"y he checked by
holding one lead of a smn !l neon bulb by the
fingers and touching the oth er lead to the sus
pected chassis. ]f the neon bulb glows, reverse
the pl ug in the wal l outlet. \Vith all precautions
accounted for, connec t the audio amplifier and
the transmitter together thus completing th e
"ope ration."

Button up the transmitter and attach the
microphone to the aud io amplifie r. Switch on
th e tran smitter and amplifie r. Tune up using
heavy plate loading, advance the ga in on the
aud io amp lifier un til occasiona l kicks of plate
cur rent a re see n o n the meter. These kicks of
plate c urrent are voice peak s an d indicate tha t
the transmitt er is modulated . _
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screen-gr id terminal of the rt a mplifier . If the
capaci tance is grea ter than .005 mf, replace it
with one of this va lue. If the capacita nce is
found to be less. no cha nges arc necessary.

The next stop is to obtai n the B+ for the
voltage d ivider. This voltage may be obta ined
fro m a separate supply, or from the low voltage
supply co nta ined within the transmitter.

The switch ing ci rcuit that was ment ioned
earl ier as shown in fig. 2. This c ircuit will ap
peal to those who usc their television or radio
as the modulato r. In one posit ion it's a modula
to r for the transmitter, in the second position
the unit functions normally.

Adjustment and Operation
Place a dummy load across the transmitter

output, turn on the power and tunc up the rig.
a the plate c urrent is greater than one-half its
or ig ina l value before the modification , the
slider on Rr must be adjusted for reduced screen
vol tage. If the pla te c urrent is less than one-half
the original plate current value the slider must he
advanced until .1 read ing of one-half the origi nal
plate cu rrent is obtained. Make all adjusments
with the sl ider resistor with the power ofT! The
hands may be c rowded but we would certainly
miss hearing your voice; exercise caution.
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