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First - What NOT to DO

\Vo rking O il a beam anten na closely resembles the task
of bu iklillg a bo.u ill the hasernent. If o ne is not careful
t1u r illK the b uilding" o f the boat, the day ma y come when
it is neccs..ary to tear o ut the side of t he house to get the
boat out o f the basement. T he a n;dog-y a pp lies more
dosely to a beam a nte n na than n ile would think. o nce
the beam is huill .;l1ld placed atop the tower. If one is
not carefu l during th e buildirtg a nd tuning of the beam
a nten na, the d ay ilia )' come when it is necessary to tall­
the an ten na down lO make some minor repair. or tuning
ad justmen t. To the sorrow o f man y Hams, getting the
beam antenna down to the grou nd from the top of a
thirty or lifty foot tower is no easier a task than gell i ll~

the proverbial boat o ut of the basement.
This homel y liulc simile was brought forcibl y to my

atten t ion dllrill~ a n ,HH'm pt to adjust a stacked 15 over
20-meter dual ar ra y. After the monstrosity had heen
struggled to the to p o f the tower, measurements indi­
ca ted that int er-action between the two beams e ffec tively
detuned them IKHh so that they were pract ically useless,

\Vhat to do? liang by my heels fi fty feet in the a ir,
retuning the ht,;t1us, my family (a nxiously) a mi nt'ighhor'i
(ho pefu lly) wa i(i ng for me to drop to a sudden e nd ? III
addi tion. evl'r)' Ib m well knows-by the theorem o f
I POI0 1 that the wind will sta rt blowi ng ill hea..'y gus ts
the mo riicu t ;l Ioot is placed 011 the top rung o f the tower,
11 0 matter how mild the clima te at grou ml level may he.

I. I.I llC'um Diven. "11'010: ' CQ. April 1952. p, -49.

GOING-GOING-GONE. The wid. spaced three .l.ment
tw.nty met.r bum of W6FHR gracefully descends from the
operating h.ight of fifty feet to a resting height of 22 fe.t .
The motor driyen tower can actually drop the beam below the
I.YeI of the hOUle roof, when the tower is fully retracted. The
fifty foot st.~ tower stressed to withstand the h.ni.st winds
is guy-I.", 6ftd entirel.,. self-supporting. The 25 foot boom i,
rot.ted by a ,urpkJ, " prop pitoh" motor, mounted atop the
boom. Two ,.Isyn &riYa' ar. attached to the antenna system.
On. indicat., the heading of the antenna, the oth.r indiColt.,
the eatended h.ight of the tower. When the 20 m.t.r band i,
d••d, W6FHR ,hunt .acit., the tower 4' • top loaded yertic:al

an+-nna for 40 and 80 mete"1



Fhe only answer was to lower the whole array,
make the necessary adjustments on the garage
roof, and then to raise it into position atop
the tower once more. This looked like a dismal
project that would take up at least two good
week-ends, that might otherwise be spent work­
ing DX. or something equally profitable.

The job was finally done (actually requiring
three weekends, during one of which EA9DD
was worked by all except W6SAI). and in­
volved a tremendous amount of physical wear
and tear. After the completion of this Iiule
chore. some serious thought was devoted to the
problem of designing a new antenna set-up that
would lower the antenna 1O the vicinity of the
ground to permit ad justmen ts to be made with
ease, perhaps a t the lOp o f a step-ladder.

•• •
A Solution

The first thought was to place the antenna and
rotator on a little car that would run up a
track bolted on the side of the tower.! This
would necessitate an un-guyed tower, or one
with removable guys. It would also involve some
rather close tolerances between the track and
the car, plus quite a bit o f machine work. In
addition, it would be impossible to rotate the
antenna at any Intermediate e leva tion, since the
tower and track would block rotation of the
beam. Since quite a bit of time and money
would undoubtedly be expended o n the pro­
posed tower, it was felt that rotation of the
beam at any chosen altitude was a "must:'
Just off-hand, I could think. of any number of
interesting experiments that could be run with
a beam that could be elevated as well as ro­
tated. As a final down-to-earth clincher, when
the beam is dropped to a low altitude. nothing
is visible to the neighbon. The antenna would
only be run up into the air when in use. I
was con vinced and "Project T elescope" was
started.

2. Ande rson and A nde rson. "Lower that. Beam," CQ. June
H,.tV. p. 2H.

The tower-track. idea wu eventually dropped
and a form of telescoping tower. made in con­
centric section•• that could be raised and low­
ered by mechanical or hydraulic means took. Irs
place. This sy.tt:rn possessed three important
advantages:

1. As the beam descended, the tower would
" shrink," leaving no residue above the beam
to antagonize the neighbors.

2. The beam would alway! be at the "top"
of the tower. This solves the problem of turn­
ing the beam at various altitudes.

·3. If the proper material is chosen for the
tower, the required tolerances would be auto­
matically "built-in" the purchased material.
thus saving a lot of expen in hand finish ing.

Considerable attention was given to the idea
of operating the tower hydraulically by means
of water pres.sure. This idea proved to be im­
practical. as the tower sections would have to
be chromium plated and sealed to prevent leak­
age. ("'Put a sprinkler head at the top of your
tower and water your petunias as the beam
descends," helpfully suggested W6LGU.)

A great deal of weight was given to the opin­
ions of W6FHR, a structural engineer. who had
f»C'en toying with just such a tower design for
some time. we finally J-oined for ces and de­
cided the tower shou t have the following
general specifications:

1. The tower should be made of relatively ..
inexpensive material, euch as steel pipe. The
construction and assembly should be ccnsld­
ered low precision work. This would keep cost
to a minimum.

2. The tower should have a minimum height
of 18 feet, and should "expand" to a height
of 50 feet.

3. The tower should be leU-euppcrnng, and
no guys should be needed. It should have a
safety factor of 100% in a 70 m.p.h. wind.
eseuming a wind load of 15 pounds per square
foot on a 4-element 2O-mder beam.

4. The tower should be designed 10 excess
of all local building codes.

Ri~ht hand photo - The
tower fully expanded. l.ft
hand - A dose-up of the
tower in a retracted posi.
tion. The eeble driv. sys­
tem and pulleys may b.
seen• • s well as the mount·
ing pl.te for the 25 foot
antenna boom. The anten­
na is a wide spaced 20
m.ter array, fed with a
gAmma match, and RG·8/
U line. Special high-stt."
pulleys and aircraft-typ.
cable are used as the
erecting force. Th. two
pul/ev bushings are leeeted
in the eeeter of the photo-

graph.
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5. Toe tower should have a special fixture
at the base. so if could be taken down at a
later date. if desired.

6. It should be fool-proof in operation, and
designed &0 as to be jam-proof.

The biggest design battle occurred over the
problem of whether or not to use guy wires. If
one or two sets of guy wires were added to the
tower, it would be possible to construct the
tower out o f much lighter material. In fact. a
braced structu re of one-inch tubing could be
built sort of on the order of the Eiffel Tower.
Strong arguments were advanced by the "guy
the-tower" school of engineers, the strongest of
which was the monetary savings involved in
this type of construction .

AIter much discussion the problem was boiled

down to the simple decision to restate just what
we really were looking for. Wha, was the 10­

ca lled philosophy of the design? Just what
were we trying to achieve?

"The idea is roughly like this,' sta ted
W6FHR. "w hat we want is a structure that
will cause the an tenna to be raised and low­
ered at wil l. It must be 'dean' in appearance,
and not look. lik.e a rat's nest to the neighbors.
It must take up a minimum of ground space,
and above all, it must be strong; I hate to la)'
in bed at n ight during a windstorm and wonder
when the dam antenna is going to crash about i
my ears! I don', want a cheap 'Tv-type mast I
that has to be held u p by a bunch of 'antennas'
tied to it. Sure, a guy-less tower costs more,
bu t the amount of money put into the antenna
is a small fraction of the money the average
Ham puts into his station as a wholel I want 3

tower tha t's going to last for fifty years, not ant"
tha t might flop over if a guy-wire corrodes
on mel"

This passionate appeal convinced even the
hardest sk.ep tic- the guyed tower was cast into
limbo, and we went ahead with our original
design. Finally, with a sigh of relief we shipped
the blue-prints off to the sub-contractor (OT
fabrication of the tower.

A few weeks later a large, flat-bed 'ruck pulled
up in front o f the house. The driver, a cigarette
clinging perilously to his lower lip, vaulted over
the door of the cab and accosted me. " Hey.•
Bud, where do you want th is here tower r u tf"'
Encouraged by the friendly kibitzi ng 0 the
five man erection crew that was standing by.
he backed his truck '0 the prepared 'ower base,
and gently lowered the tower into position.

Springing into action, the five man team
heaved as one, and slowly the tower reached
a vertical position. The retaining plates wen'
put in place, and excited hands Iihed the three­
element twenty-meter array to the prepared
mounting atop the tower. The coaxial and
motor drive cables were plugged into place.
and when all was ready, the green "UP" button
on the tower control box WaJ pressed, and
tower and antenna rose majestically in the late
after noon air. It was a great moment.

General Design of the Tower

T his telescoping tower is made of three sec­
tions of seamless steel line pipe, which (011 ­

forms '0 A.P.l. SL Spec., Grade B . This pipe
is smooth, uniform and resistant to corrosion .
It is about 50% stronger than ord inary iron
pipe. and iu concentricity is mud. truer. Each
section of pipe is 21 fee' long. The base sec­
tion il 6" I.D., the center sect ion is 5" 1.0..
and the top section is 4" I.D. An overlap 01
three feet IS allowed It the two cen ter joints,
and the bottom section of the tower I S em­
bedded seven feet in the foundation. Thi ...
makes the total overall height of the full y ex-

[Contjnll~d on page 501
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3. O rr a n d A br aha m.. "A "'ttit"~ Boom for 14 Me. An­
t,c.>n nas." CQ. A p ril 1951. p , 2 1.

. l'lAP WITH WIRE
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Fig _ 3. Wire cage for re.inforeement of the
tower mount ing ba,e, Thil is put in piece be.

for. the eoneret. is pour.d Is•• Fig. 2}.

f·5rm. BARS

I

Drivin g Me cha nism and Control Circuit

At tached to the tower, about four feet above
ground level is a worm d rive unit, with a 30: I
reduct ion. The use of a wann p rovides a o ne­
way action, that allows force to be transmitted
to the cable to raise and lower the tower, but
prevents the weight of the tower o n the cable
from acting through the gear reduction unit to
turn the drive shaft. I t is possible to erect and
lower the tower by means o f a crank on the
worm drive. but it is a long task, particularly
for the usual "out of condition" H am. It is
much better to couple a 1/3 h .p. electric motor
to the worm gear. and let it do the hard work,
If the motor is used, and limit swi tches are
mounted at the top and bottom limi ts o f tower
movement, the tower may be remotely con­
trolled from the operating position,

The Mounting Base for the Tawer

The completed tower weighs slightly less than
1,000 pounds. The center of gravity (when the
tower is contracted) is only about three feet
above ground level. This greatly sim plifies the
installation problem.

If it is possible to pick up the tower with a
crane, a simple mounting base, such as shown
in Fig. 2 may be jrsed. A hole three feet in
diameter and eight feet deep is needed . I n
many localities. this is the sta ndard diameter of
a sanitary cesspool, and a sewer con tractor can
d ig such a hole with h is automatic mach inery
in a few mi nutes. A patchwork o f ~" diameter
steel fou nda tion bars is laid at the bottom o f
the hole. Seven steel bars, eight feet long, are
then arranged in a circle of about 2 feet in
d iameter. Two other bars are bent, form ing a
2-foot circle, and are wired to the vertical bars,
forming a crude cage. Fig. ). T his cage is
lowered into th e hole to provide internal rein­
forcement for the concrete to be pou red later.

[Continued on page 52)
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An electric winch (0) wind s u p the main
drive cable (J\t). An upward lift is exer ted on
the drive p ulley (D) mounted on the inner sec­
non or p ipe ( I I). The Iar end or the drive cable
is clamped '0 fixed bushing (H ). T he bushing
(I) slides with the cen ter pipe section. A
separate cable sect ion (N) and pulley-bushing
assembly (K, E, L , F, G) elevates the 'op sec­
tion (e) when the cen te r section moves. Special
[am-proof h igh strength pulleys are used in
this " li ft-)'ou rself-hy.)'our-bootstraps" opera tion.

• •• • ~8 DIA CENTER HtXE,
~/ SEETCXr. 'J . '

• •

Rg. 2. Suggested base mounti ng hoi•.

tended tower 50 feet. \ Vhen the lattice booms
is mounted o n the top of the tower, the ele­
menta o f the a n tenna are exactly 5 1 ~ feel
above grou nd.

A cleara nce of ~H ex ists between the te le­
scop ing tubes and in this space is strung the
tension cable that raises the tower. The cable
is 5/ 32" diameter, 7 x 19 aircraft con trol wire.
It works at about 30CJ'o of its maximum safe
load. The ,op end o r 'he large tube, both ends
of the cen ter lube, and the bottom end o f the
lOp tube a rc all shimmed to provide a close
sli p fit between the tower sections. T he circular
shim. about };I" th ick, may he turned out on a
lathe. and held in fi nal position on the tower
with Allen set screws.

In order to keep the th ree sections of the
tower aligned for proper cable action. the two
moveable sections o f the tower are keyed by
a W' " j-f' key, extending the full length o r
the tubes. ,A corresponding keyway is cut in
the top bushing o f each moveable tu be section,
just large enough to pass this keyway.

The Drive Mecha nism

r
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The tower ~uires a very minimum of up­
aeep. Before it II erected, the comp1ete lOWer
should be given • good coat of red lead paint.

Tower Maintenance

When tbe tower iJ in a vesrical pOSitIOn in
the bale, the area around the tower may be
filled with sand, which should be wetted down
and packed into place. The retaining plate
should be bolted into place, and the tower is
ready for opera tion.

The tower retaining plates are cut of ~"
sheer steel stod.. 'When placed together, they
have a hole cut through the center with a torch
that will just pus the ou tside diameter of the
tower. Each section of re taining plate has three
IN diameter holes ru t in it to anchor the plate
to the retaining bclu sunk. in the concrete form.
After the retaining plate has been made, a
wooden template of the sections should be
owl. of JiN plyweod. The retaining bolts are
bolted to this template before they an sunk. in
the concre te. thus insuring a proper fi t be tween
the bolu and the retaining jilates.

Retaining Devices

lfmm pas' 49]

TELESCOPING TOWERS

belts. The retaining plate should rest just above
the top of the 8-inch pipe, dearing its klp lip
by perhaps }oS inch or so. The cement should
be allowed to harden for six or eight d ays before
the antenna is placed in the mounting base.

Fig . 4. Tower reta ining plat"s.

It is next neeessary to male an inner core, or
form. about 8 inches imide diameter which an
be dropped inside the cage. to provide the cen­
tral hole for the tower. The best bet is an 8·fool
length of eight inch thin-wall steel tubing. This
ii lowered into the hole. and aligned in a true
vertical position by means of a few n id i of
wood. and some wire ltay•.

\ VhCD all is ready, the cement should be
slowly poured into the area surrounding the
senrral pipe. when the eemem nears the top.
the Rtainm~ bolts with their wooden template
(to be described later] should be put in place.
and the cement poured around the retaining
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INPUT Transformers
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There's a lot of aRM on today's
crowded bands. Even so, these
Triad Audiocomponents will
give you a brand new concep­
tion of what good audio is like.
These transformers are built
especially for amateur use and
are identical in workmanship
and manufacturing techniques
to the mosl expensive Triad
transformers. Try them!

Case A

Results

The beam has been deliberately left up in
high winds with no signs of vibration or de­
flection o f the tower. Exceedingly interesting:
results have been o b ta ined on both short-skip
a nd DX contacts when the beam has been ele­
vated a nd depressed. For ex treme DX work
(Tbe \\Y6·ElIrope path) it has been found that
the maximum height o f 52 feet i best. As the
beam is slowl)' dropped from this heiaht, the
Europeans become more hollow-sounding and
drop o ff in .~ igna l streng th. At 52 feet it is
compara tively easy (0 work European phone
signa ls th rough the east coast QRM. At a 30­
foot eleva tion this is almost impossible. " Skip"
to the east coast is also o p ti m um at the full
eleva t io n o f 52 feet. At this eleva tion. the
main lobe o f thc beam is at an angle of about
IB o. This is still a little high for optimum
results to Europe, as the signals from that pari
o f the world should arrive at angles betweea
5°_10°. However, an angle chis low calls for a
tower height of 70 feet or so-out of the que§.
tion I

As the desired skip length decreases, the
optimum height of the antenna also decreases.
t\ height of about ·10 feet is optimum for ' VB
a nd western \V·1 stations-a skip of about IBOO
miles. A thirty foot heig-ht is deadly into the
\ VO and \ V5 areas. On short-skip within the
\ V6 ca ll -a rea. a height of 20 feet or so is
optimum. _.

then a final co lo r coat that will blend into the
surrou nd ing objects. A gray-blue is very ef­
fective at de-ernphaslzing the tower to the
neighborhood. The erecting cable, the two lOp
tower sect ions and the pulleys and gear drive
should then be given a liberal coa tinR of grease.

•

,

4055 Redwood A,e. · Venice, Calif.

These and awide range of other Triad
amateur type transformers listed in
Catalog TR·54E free on request.

!\IODULATION Transformers
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One o f the most valuable features of the
antenna is its uncanny ability to attenuate local
signals. In the 1..05 Angeles area on a busy
Sunday, opera tion on 20 meter phone is almost
impossible because o f cross-talk between local
high power phone sta t io ns. It is now possible
to find a certa in height at which particularly
loud local signa ls may be greatly attenuated,
possibly by a correct ou t-p hasing of the direct
a nd indirect grou nd waves. This ability alone
makes the tower well worth its initial cost.
Lo cal signals that com pletely paralyze the re­
ce iver become merel y a strong signal when the
height of the tower is cha nged five feet or so.

Interesung results a re also o bta ined with re­
gard to TV!. The I kilowatt transmitter used
with this a ntenna is 100'70 d ean Twl-wise. The
o nl)' p roblem is primary blanketing of nearby
receivers. As the tower is run up in height,
the blanketing effect slowly drops off, and is
less severe a t 52 feet than at ~5 feet. At ~5

• [Continued 0 11 page 54]

Local Effects a nd TVI
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so~n:TIIING NEW!
[from page 531 •

BCliUtAiful, ~Ugged equipment that. any H am would be
proud to heve, I'rof("!l~ ionally en'K'lneered. factory built
an<t t hnrou&,hb tested. Moderatel y prteed f or every
amateur. Se-e it at your local Ha m d istributor.

Editor' , note : Because of the In te reat in th is r ema r k­
able tower, W6FHR haa made arra~ementa for t he con­
struction a nd RlIi!embly of this tower for interested parti•.
I n formation m a y be obtained by w riting to Lewis H .
Ab r a ham. 11839 GladwIn St.. 1.08 An&"eles 49, Calif .

feet. even a high-pass fi lter o n the TV set is
not enough to completely free the screen of
interference. At 52 Ieet a h igh-pass filter is.
not needed on a well-designed TV set. we­
have since found tha t maximum interference'
occurs when the an te nna fires d irectl y into the:
power lines.

There is no doubt that this power lin e affects.
the operatio n o f the an ten na. Load ing o f the­
transmitter and the S' VR of the coaxial feed ­
line both fl uctuate violent ly when the an te n na
fires into the power line. Checks with stat ions,
located in the line o f fi re of the beam when it
is aimed at the power line Tep0rt a very marked
d rop in signal strength when the beam lies in
the plane of the power wires. T he beam is.
loca ted about 40 feet from the line.

Once a tower of this type is used, where
variable height as well as rota tion lIIay he had
at the push of a button it can easily be see n
tha t elevatio n is as im porta nt as rotation o f a
beam antenna.

bind..,
p"...E l t r . colli .

$1.00

' 38.76
H oi

I' r l ce II f " MA R K 3 ~"
T ra nl mlt ter . Complete
with tube- Ind one tel
lit COlli , r oue choice, le..
errltll.

FEATURES

• 80 th ru 10 meters
• 6A Q5 08c.- 807 final
• P I_cuupler
• Fi nal input to 60 watts
• Attr a ctive dark gray cab­

inet Bla ck f ront pa nel­
6- x 9-

" MARK 35P" Power Supply
A ttr a ctive ma t ch in &, unit for the
"MA R K 31'.0" Transmit ter . 860
V DC a t 120 rna . Provides 35 wat ts
i nput to the final.
" M A RK " p " '29.60
P ower Supply ................ NET

" no loco' dis tribu t or ' n yo ur oreo, writ e direct

TEMPLETON ELECTRONICS COMPANY
P. O. BOX 263 SILVER SPRING, MD.

MARK "35"
Transmitter

•

BOUND
VOLUME

You'll appteclof. the handy

~onY.nlen~e 0' th l. compact
yo/ume 0' the J953 Iss ues of

CQ MagoIln. handsomely

booltbound In fan ~olored

doth •• • distinctlY. gold 'oil
left«Ing e mbossH In a block

panel strip • • • oYo;'oble

NOW'

$7.95

with a

In U.S•• Conoda,
ond

Pon-Am ericon

Union. Others,

$ 1.00 mote.

Keep Your Shack

Neat

HOW TO USE METERS
by John f . Rider

Complete - praotical "new,
to" Informal Ion on VOMs,
VT.VMs and ether meters ap­
pl ied to reetos, televi sion reo
ceivers, amplifiers and even
transm itters.
Over 140 (51f.1: J 8¥.! " ) pp.,
ruus. Paper cover. $ 2 .4 0

In Conodo. 011 price,
opproll imolely 10% hl"her.

SPECIALIZED
HOME & PORTABLERADIO
MANUAL, VOLS. 1 10 11

Covers 2lfz years of production
In each volume. Never before
could you let valuable Rider
servicinl data at such low cost !
Dollar for dollar It nas no equ al ~
Complete coveraae In each vol·

.. ume by brand name Paper covers.
Volumes 1 to 6.•.•..$1.65 each

~
. :- ' Volumes 8 to 11....51 .65 each...:..=-- Volume 1 $2.40 III (Ollado.

_•• ..; :.;;.:. all pricn oppradmal. lr 10-4 high' l

Wr il ' l or complete 32 pOQ' 110El cata lo,

,

Buy tnese books now trom your lobbe' • • • l'ooll.stort

J
.U llllJ available 110m these sources. wllte to,

OHN F. RIDER PUBLISHER. 4BO C,nol St ,
• INC. New York 13. N. Y.

CQ MAGA ZINE, 67 W . 44th St., N ew York 36, H .Y.
•
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