
Secrets of Guyed Towers
- put 'em up and keep 'em there

Trade real estate for securi ty.

This is a commercial CA TV to wer. The di sh at t he left is a
microwave recei ving antenna. Moun ted below it is a "star
mount" anti-torque guy wire/fra me system. The to wer
height is 500 feet.
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Fig. 1.

th e larger chun k of real
est ate requ ired to accom
mod ate t he guy -a nc ho r
suppo rts.

In planning to e rect a
tower , th ere a re some deci
sions and compro mises to
be mad e. O ne must be
reali stic abo ut what will
ado rn the to p of t he tower
and the wors t case of wind
load ing that can be a n
ti c ip ated . Th e a nte nna
load mu st be added to the
wind load ing to dete rmine
the tota l load environment
in which t he tower will be
oper a t ing . Mos t antenna
ma Mufac t u re rs pub l ish
load figures as part of th e ir
adve rt isin g, o r will furni sh
data on request. The same
goes fo r to we r makers, a nd
th ey a lso have data abo ut

,

?

hu nd red feet above
gro und? Drea ms? _We ll,
maybe. But it' s sure t hat
whateve r yo ur idea of t he
" ult imate" antenna array,
it 's got to be held up by
some t h ing.

Since the best an tenna
fa rm sta rts with t he sup- ..
po rt equ ipment, let ' s loo k
at t he best antenna sup
port: the gu yed tower. A
tower is like a chain, in that
it is on ly as strong as th e '
weakest link . Se lf-support
ing towers a re linked to
Mo t he r Ea rth at o ne
point-the base. Guyed
tower s, on the other hand,
have fo ur support points
over which to spread th e
loa d - three an chors a nd
t he tow er base. The pe na l
ty for th is added stren gth is

Who amo ng us can t rut h
full y say th a t on t hose long
winter days we have n' t
spent a m o ment or two
t hink ing how great it wou ld
be to have a five-e lem ent ,
40-mete r beam in t he ba ck
yard, fed with 2 kW, a nd a
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The re is an o ld saying
among ham s that " if it

stays up, it's too small."
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Here is a commercial tower anchor and "e veo lete." No te
the length of guy wire faced throu gh the turnbuckles to
prevent loosening.

The bottom two guys shown here are attached to the an
chor plate and to the "star mount" ius: below the
microwave d ish.

wind and ice conditions
throughout the co untry to
help in f igu r ing th e
operat ing load.

As a rule of thumb, a n
chors sho uld be placed out
from the tower base a
distance of bet ween one
hal f and two-thirds the
tow er heigh t. For a hun
dred-foo t tower, this means
the distance from base to
each a nchor will be from
fifty to seventy-five feet.
'Since this d istan ce de ter
mines the angle of the guys
at the tower, it represents a
co mp romise between the
idea l one-foot -up for one
foot -out, or guy angle of
for t y five degrees, a nd
some even sharper guy
angle which conserves real
esta te. These considera
tions outline the pract ical
limits of tow er height.

O t he r fac to rs w hic h
limit tower height are: sur
ro u ndi ng o b jec ts l ike
houses a nd t rees, sloping
te rra in, lo c al b u ild ing
codes, a nd neighbors. Each
sho uld be t ak en into
careful consideration since
towers are no less expen
sive to ta ke dow n than to
put up.

Since the load of a towe r

is in two parts, it is best to
look at eac h in choosi ng a
brand and model of towe r.
The side load is the force
which is suppo rted by the
anchors and guy lines. The
ve rtica l load is supported
by the towe r a nd base
alone. Most towers are
trian gularl y sha ped, and
the wider the spread be
tween the vertica l legs and
the la rger in diameter they
are, the greater the ve rt ica l
load they will hold. Know
ing the antenna loading fig
ures and the weather co ndi
tions for your area, it is
possible to have a tower
manufacturer recommend
the pro per size tower for
your needs.

Two last co nsiderations
should be figured into the
cho ice of heights. How far
will the rig be from the
ante nna , and what will the
ca ble loss be, compared to
t he be nefit o f a d ded
height ? In add it ion, who
will service the array? It
seems that the num ber of
voluntee r climb ers varies
inversely with the heig ht of
the wor k!

Pla nning the act ual con
struction is the next step in
the process. Survey th e

land for the locat ions of
the base and a nchors. Let's
say you come up wit h a
layou t similar to the one in
Fig.1 .

In this " he licopter" view
of the project, we see that
the anchors are laid out
120 degrees ap art and that
two of them are upwind of.
t he t owe r · b a se. Th is '
sp reads the worst of the
wind loading between two
anchors.

The typ e of so il wi ll" :
determine what type of an
cho r should be used. There
are screw-type units which
don 't need a hole but are
screwe d into the undis
turbed ear th. These are okay
for sma ller syste ms with
light loading and with firm
to slight ly-roc ky soi l. The
other type is the bell an
cho r which requ ires that a
hole be d ug. The bell 
shaped bottom of th is type
of anchor is attac hed to a
long rod which sticks out
of the gro und after the an
chor is placed in the hole.
When the bell is struck with
a heavy bar, the anchor
will spre ad out and dig into
the sides of the hole. The
ho le is then bac kfilled us
ing small rocks and we ll-

tam ped dirt. These be ll an
chors hold a larger load
since they a re bigger at the
bottom and deeper in the
gro und t ha n the sc rew
type. _
. The toweroase a lso is

chosen aft er considering
the type of so il at the con
struct ion site. Since the
base has to support only
the ve rtica l load, it doesn't
have to be vet». deep. It
s h o u ld be dow n far
eno ugh, however, so that
frost will not ca use it to
shift posit ion . Ma nufac
tu rers' recommendations
sho uld be followed here so
t hat-. a f irm foo t ing is
assured.

Fina lly, make a list of the
required tools and gear for
the actual job. Try to ob
tain the services of some
one who has done similar
wo rk before, and re ly on
his exper ience. If no hams
are a rou nd to fill the bill,
t ry the loc al power or
telephone company. Their
con str u c t io n c rew s
rou t ine ly han dle projects
simila r to th is, and prob
ably will know where you
ca n obt ain the ropes, guyl
jac ks, st ra in dy na mome
ters, and clim bing eq uip-
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Guy wires and preformed wrap-on grips are shown at the
tower end. Note that the bolt ac ts as an axle for the grip.
The height is 375 feet.

The Dill tower base rests on a large flat rock two feet
down and buried in small rocks and well-tamped dirt.
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ment you will need .
Before getting into the

act ual nuts and bo lts of
hangi ng up the tower, it's
good to discuss va riou s
aspects of safe ty on the
job . Adva nce planning on
paper of eac h ste p in the
pro cess will a llow eac h
membe r of the crew to
fa milia rize himself wit h
th e sequen ces involved .

Line up e nough people to
do the job, and don 't forget
that at leas t one should be
exper ienced . All climbing
too ls and small hand too ls
sho u ld be in f irst -cl ass
shape. Hardhats are a must
for the ground crew, and
no one should be closer
than twe nty feet to the
tower base fo r any reason
other than to attac h gear to

A Dill tower in CATV service is pictured here. The tower is
100 feet tall, in 10 foot sec tions weighing abo ut 60
pounds each . The sections are 11 inches on a side .

the ropes going up the tower base (whic h is in the
tower. The auxiliary leg, ground) and lay ou t the guy
which sometimes is used to wires down the length of
hold the weight of a towe r the th ree-section asse mb ly,
section as it is placed on ove r the base, and st ra ight
already erec ted sections, out beyond . With on e man
shou ld be inspected care- ho lding down-on the bot
fully. The combined we ight tom to make it dig into the
of the leg a nd section ca n ground, and three more
do considerable damage pulling at the guy wires,
and injury if they fa ll. ' . have the remain ing people

When everything need- lift th e top of the tower and
ed is on hand , the anchors raise it over thei r heads. As
a re dug in , and the they walk toward -the base
necessary personnel have ... - raising the tow er above
been lined up, it is t ime to them, the guy wire att en
pick a day to com plet e the dants will steady the tower
job. Weather is the main side-to-side whi le at the
consideration here since to sam e time helping to pull
be sa fe th e en t ire job the t'?wer vertic al.
should be completed in When this move is com
one day. The Flight Service ple ted , the towe r shou ld be
Center at the local airport stand ing on th e grou nd
is an exce llent source of next to the base stabilized
weather information, and by the guy wi res . Next, lift
the ir fore.casts of wind con- the towe r onto the base
ditions a re espec ia l ly and install the three bot
good . tom bo lts. Attac h the guy

On th e mor ning of the wires to the ir respect ive
big day, begin by bolt ing anchors, and, using a spi rit
the first three secti ons of level, a plumb bob , or
tower "t o ge t her o n th e ot her sight ing line, snug up
ground. Attac h to the top the guys until th e towe r is
of the asse mbly three guy exactly ve rt ica l. This oper
wires which have been cut ation is important since
to ro ughly th e co rre ct when later sections a re in
length. Set the bottom of stall ed , the tower will be
the assembly next to the put into a bind if it is not



The anchor rod holds three guys using preformed grips .
The rod is six feet long and is buried nearly fi ve feet
down.

This is a part l y installed preformed grip. No tools are need
ed, and it may be removed fo r re-tensioning of the guys
and easil y reapp lied.

exact ly vert ical.
The cl imbing people are

now sen t a loft , a nd the aux
ilia ry le g (or st iff -leg ),
pulleys, and hand ropes are
made ready to raise the
next tower sectio n. Since it
is very hard for a person to
get good lift ing leverage
while le aning back in a line
be lt , t he groun d c rew
sho uld raise eac h section
while the climb ing crew
stead ies it and guides its
place ment ato p the last
sect ion ere cted.

Reme mbe r th at du ring
th is ope ration those on the
gro und should not sta nd
near the tower base, or in
an area where dropped
too ls or pa rts might fall.

Continue adding towe r
sections and guy wire se ts
unt il the tower is co mp lete.
Since the last sect ion nor
mally is bu ilt to accept an
antenna rotat or and mast,
these item s are mo re easily
installed before that sec
tion is raised.

Ha v ing a lig ne d t he
tow e r each tim e that a set
of wires wa s install ed , the
co mplete unit shou ld be
prett y close to ve rti ca l. By
s igh t ing up war d a lo ng
eac h leg of the tower, any

ben ds will be seen eas ily
a nd can be removed by ad
just ing te nsion on the ap
propriate guy w ire.

Now that the towe r is
straight, the next step is to
equalize the te nsion on
eac h se t of guy wires. A
devi ce called a st ra in dyna
mometer is used to read
ten sion on a ca ble. If this is
no t av a ila ble , th e o nly
recourse is to pull each guy
wire slig htly out of line and
fee l the te nsion by hand.
Sight ing up each guy wire
from anc hor towa rd the
tower a nd judging the sag
is another meth od, but it is
not as reliab le due to the
va rying len gths of the lines.
The a im is that each guy
wire should ca rry the same
strain as every ot her.

The tower is now com
plete and ready to accept
a ntennas and downl ead s.
Even though it is ground
mounte d and is attac hed
to guy w ires and anchors
which a lso are at earth
gro und pote nt ia l, it st ill is
wise to e lectrically ground
the tower. Most commer
cia l installations use a six
foo t gro und rod at each
towe r leg, d riven as clo se
to the base as possible.

This is suff icie nt to pro tect are rotated on a tower, the
the tower, a lthough light- torq ue will cause tw isting
ning p rote ct io n at t he of the stru cture . Wh ile this
shack end of the do wn- do es no t affect the life of
lead s st ill should be used. the tower, it does affect
In the eve nt tha t light s are the aiming a cc urac y of
required , or any sou rce of VHF directional.arrays dur-
comm ercia l power is used ingw indy conditions. The
at the tow e r, the ground cu re is to inst all another
system should be t ied into guy system by bolt ing to
the ne utral of the elect ric .. .. the tower a len gth of pipe
line. or angle iron about six fee t

When very la rge arrays long , as per Fig. 2.

Cuy wires and grip are attached to a tower leg.
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Fig. 2.

ported by a system whic h
will offer saf e and rei iab le

Since t his guy system
carr ies only th e twist ing
load applied to the tower,
it need not be as heavi ly
co nstruc te d as the main
sys te m . Sc rew-type an
chors and num ber te n
stee l fe nce w ire are more
th an adequ ate, alo ng with
TV-type U-bo lts connec t
ing t he p ipe to the tower
l e gs . Wi t h this a r 
rangemen t moun ted abo ut
th ree-fourths of th e way up
t he tower, it should remove

most of the twisting action
and co nsidera b ly reduce
the whipl ash effect on th e
antenna elements.

Th er e yo u hav e i t.
Guye d towers o ffer th e
most stable pl atform for
la rge arrays and greate r
heigh ts under t he most ex
treme weat her condit io ns.
They al so offer co nfidence
in t he knowledge t hat
those expensive a ntennas
are mounted up where the y
operate best and are sup-
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oper ati ng for years t o
come.•

There 's a new , eight h OSC AR satellite in o rbi t , and the AM SAT team helped pu t it there!

Your he lp is needed for futu re satellites . Join AMSAT and sup port t he new, ad
vanced Phas e II I ser ies of OSCAR s. engin eere d t o pro vi de communicati ons o ver
transcontinental d istan ces fo r hour s at a t ime.

Send $ 10 membership dues to AMSAT, r .o . Box 2 7, Washington, D.C.
20 044 . Life m em bership is available for a ta x-d eductible donat ion o f $ 10 0
or more. payable in quart er ly installments if you wi sh .

Phase III sate ll ite so la r cells may be sponsored fo r $1 0 each, and
we' ll send you a cer t i f icate spe c ifying th e cells yo u are spo nsori ng.

Fo r a tax-deduct ib le cont r ib ut io n o f $ 1,0 0 0 or m ore , w e' ll
even inscri be your na me o n a p laque to be p laced in o rbi t
aboard the Phase III spacecraft for po st er it y , and w e' ll send
yo u a rep li ca honori ng your contribut io n .

-~~ Due s and co ntr ibut ions may be ch arg ed t o VISA or
• Q~ Mast er Charge. Phone us at (20 2) 488-8649.

'-----"=--

Hustler:
The First Family
of mobile amateur
two meter antennas I

3275 North B. Ave. • Kissimmee. Florida 32741

Kryder Electroni cs
5520 North Sevent h Ave.
Phoenix AZ 85013
602-249-3739

Calumet Elect ronic Supply ~ . .
377 2 Arthur SI.
Gary ~ 46408
219-8 87-496 1

Com mun icat ions Se rvices
Main St.
Phiiadelphia MS 39350
60 1-656-5345

Gismo Com municati ons
2305 Cherry Rd.
Rock Hili SC 29 730
803 -366-7157

HI, Inc .
Post Box 864
Cou nc il Bl uffs IA 51501
712-323-0142

Hono lulu Elect ronics
819 Keeaumoku Sf.
'Honolulu HI 96814
808-949-5564

(}I~
D EAL ER S

S PS-14 4
$28.9 5

BBLT- 144A
$3 4 ,95

HT·144
$27 ,9 5
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Maximum range, improved gain and
better SWR at resonance put you
ahead on the highway with Hustler.
Our mobile two meter antennas are
known for quali ty. And lo ng service
li fe, too. Featur ing the fin est stain 
less steel and ch rome plated
components.

It's quality and performa nce like
this that make Hustler the mobile
amateur two met er ante nna you
should be rid ing with!

Most models available
in 1- 1/ 4 meters.

~
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Clearly the cho ice of those who know qual ity.
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