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the base. Full-truss construct ion results in a tower
that will withstand st rong winds without guying.
Finally, a ladder, plus the tower taper, makes it
safe to climb, while being mounted on the roof
discou rages the neighborhood children from doing
the climbing.

Construction
Figl4rr 1 shows the overall construction of

the tower and the material s required. Fig urrs 3
to 7 show detail.

Starting at the bottom, the angles for fastening
the tower to the roof are detailed in Fig. 3. T hey
are fastened to the Iq s with ~-inch bolt s fi tted
with washers under the bolt head and nut for
increased surface area. The bolts through the leg
at right angles to those fastening the angles reduce
the possibility of the wood splitting.

Fasten the angle to the leg with only the center
holt at first. Later, whee the tower is bolted in
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W6 KPC describes .. tower that should me.t the
requirements o f ma ny a mateurs. Frd nk is a n .ircreft
e nq inur, a nd his ••perience in solvinq wind·dress
problems is evident in the tower's d esi9n-Editor.

The 3 \'(,,1'"3,1ol:e suburbanite just cannot wheedle
sufficient SIl3.Ce away from the XYL for a decent
antenna tower. Fortunately, the "wasted" space
of a garage roof can support one. Furthermore, it
will provide an average of twelve feet of height
for no thing . Figure 1 and the photograph depict
a tower designed to meet these conditions. It has
been widely duplicated in Southern Cali fornia.

The tower itself is thirty feet high and is built
of clear . knot-free Douglas Fir or Spruce. It i ..
approximately eight feet square at the bottom
and two feet square at the top. Each Iq is an
chored to the roof by means of a ~-inch. alloy
steel bolt through the roof joist The spacing of
the joists determines the exact dimensions of

Got. , per. roofto p ? Got
• fe w sper. hours a nd l o m i)

lum ber? W ell then. <!Idd
five o r si. me n for ill fe w
minut., and you C oill n th, ,, ...

up " to wer just m. i hi,.



thrust ball bearings. The threads may be cui un
a lathe or with an adjustable die.

A 1\r-inch, stranded steel cable, running over
a spr ing-loaded idler wheel and around a 3~-inch

pulley on the drive sha ft. turns the beam. Tension
on the idler wheel is proportioned so tha t the
beam slips under heavy wind gust s. in order to
reduce the strain on the motor gea rs .

Erecting The Tower
~[)' first plan was to construct the tower on

the ground and hoist it into place on the garage
roof. This plan was quickly abandoned upon as
certaining the cost o f renting t he services of a
crane and an operato r. Considerable further thought
developed the following plan.

Two sides of the tower were fabricated on the
g round. They were then rested on the eaves til
the garage, as sketched in Fig. 2. Next. the tops
were joined loosely together, exactly two feet
apart, by means of two pieces of 1 X 4 and 10-.12
bolts. Four men stationed on the roof, one at each
tower leg , then lifted the tower sides. hand-over
hand to the roof and walked them to the pre-drilled
holes in the roof.

Each man dropped a Ji-inch, alloy-steel bolt
through the holes in the mounting angles and the
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place on the roof, the remaining holes may be line
drilled. and the other bolts inserted. This procedure
allows a little leeway in truing up the tower.

Figure ., shows the method of joining 2 X 45
and the 2 X 2s. to form the tower legs. Cut a
slot. nine inches tong, in one end of the 2 X 4'5.
wide enough to accommodate the ends of the
2 X 25. Nail the 2 X 25 in place from each side.
Next, bolt the steel reinforcing st raps on the othe r
sides. using four, ~· inch bolts.

Figure 5 shows the construction of the st ructural
angles, formed of I X 25 and used for the two
lower X's in the 100\'er. Two of them, back to
back. form each X. The upper X's are simply
1 X 25 cut to length.

In F ig. 6 we see the top const ruction, and have
~ birds-eye view of the method of anchoring the
. rwer end of the beam drive sha ft. ( See Fig. 7.)
The top of the tower is framed with 2 X 4s and
...-wered with lengths of flat board nailed aCrO!5
them. In addition to pieces ] and K. two lengths
(If 1 X 4 are nailed across the top beside the K

•Pieces.
Figure 7 shows the rotating bearing system used

here, Ia main ex pedient is that it requires a mini
mum of machined parts. The outer housing is a
piece (f 1 ~ inch, galvanized, water pipe, about a
foot l ing (exact length not important ), with
standard pipe flanges screwed on each end. Four
holes, to accommodate }:t -inch bolts, are d rilled
eq ui-distant around the flanges. They are used
to bolt the flanges to the top of the tower and to
the metal st raps that cente r the lower end of the
hearing. These straps are leng ths of 1 X h -inch
steel that gives a ninety-degree twist, drilled, and
bolted into position.

T he drive shaft is a length of IU -inch shafting,
threaded on each end and fitted with standard semi-

tower and

•
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These are the deta il drawings for the construction
of the rooftop t ower. Figure I shows the side view
and the bill of materials. Figur. 3 shows the foot .
ing ang les bent of I X ~.inch st. el. Th. bolh
are ~.i nch in diam.t.r. Fiqur. .. shows the me
t hod of joining 2 X ,,'s to 2 X 2's for the tow. r
legs. Figure 5 shows the L pieces t hat ar e ee n
structed for additiona l lower X bracing. Figure I>
a nd Figure 7 shows the details of the to p of the
tower a nd t he top bearing , Th e brac~et in Figure
7 shown by th e dashed lin. is t o support the
selsyn motor, a part of t he direction indicator.

•



I
1952 CQ 5I

BILL OF MATERIALS-SEE TEX T
A WOOD STRuc:TUU.L ANGLL~-L.ONG

B WOOD STRl.JCTI..JfVII.. ANGLE 8~·4LONC.
C T I[ BRACE 1".2"', 7 '- O"LONC.
D TIE BR4CE t. 2'", 15'- O"LONe
E Tit 8RAa: t".. z· &'- o"LONC.
f LEG 2"'.2: 20'- 0' L.ClNG
C L£C i'''4~ 10·- g"' L.ONc.
H TENSION $TRAP "-'., ", t9'"LONCo- STE.El.
I LEG SUPPORT 1/4' "' 1).2'", M" LONe-STEEL
J FLOOR BOARD 210 tO~ 2'-310:2:" LONe
K fLOOR BQ,to.R[) 1"'. 6: Z'43~LONG
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Corner polll total ..

roof, and another man inside the garage slipped
the wa hers and nuts on them. Elastic stop nuts
are recommended. The entire procedure was super
vised by the man handling a rope tied to the up-wind
side of the tower, to help hold it upright,

The sides of the tower are quite timber ; there
fore care mu st be ex ercised in handling them.
Also, 110 time should be wasted in lacing up the
open sides, after they are in place on the roof.
You can sta r t breathing easily as soon as the tower
Xs a re in place. They can be instal1ed whi1e
standi ng on the ga rage roof.

2 :I 1- 62S :I 10. 7~ ..
12

2 :l l.e25 :120 -12

2 112. 31S :l1. 2S
12 -

1. 1.31511 It
If ..

2 II 1.152511 15.5 _
12

6. 5 &q. n.

5. 4.2 sq.n.

2.82 sq. ft .

3 .515 aq. ft .

1.115 sq. ft .

-

X member total .. 10. ItS

To calcuble t ile I t r ess on t he foot lrlg bo lls we a",-,me tile
town to wetlh about 245 pou.nds by allo. ·tllg 2. 56 POllndS pe r
boar d foot lor Dollglaa Fir . To t ills we add 1S pounds fo r t ile
bea m and beam rolallng mechantsm.

l. 38 lIq. ft •

1. 43 sq. ft .

•

2 . 1.152511 5.15 -12

2.1. 62S. 5
12

F igur e I ahows how the va r ious forces and s t eeeeee r eact
through tile tower . Tile wtnd pre SllIl~ ts a s sum ed 10 be cen
tered JUteen feet 'rum Ihe base of t he tow e r . T his la a conser 
vative ".IIDlplton OOUUlIt! the tower has mor e a r ea be low Ua
m tdpotnt than 11 doe. above . amee the sketch aho..a only Iwo
legll . we will calcula te the et reeeee on t he s a me bas is .

Misc. (beam, eee. j .. 2.00

GRAND TOTAL 24.81 59. ft .

therefore: S- 2 II 24 . 81- IpproL 50 I q. ft .

Durlnc a _ Ind ol 60 mllea ~r hour (88 f eet per _Kond)
the tota l dr a, Meomes :

1. S:I O. ~378 II 882 II; SO- 1592 pounds

-2'~

",'

~
",.

.RO il.

e '

... ~.'

111,000 x O. 0836 - I. '35 poundll

At a perml.lalble Itrus of 111. 000 pounds per Fqw. r e inch
(m ild steel), tile mllltnulln permlalo.UHe atreN OQ tile bolla WI:I
bo,

IF II 15) (w/ 4 It 8),
•

ComprelSlon at 8-

TellMon at A - (3411 x 15HIO ... 8) _ S69 p..\I:1U,
Compresstoa. at 8 .<,411. 15)i (8(l J: 8) _ nit pounds

T he atrencth ollhe foot inc boll.ll may be co:nputed Oft the
foUo_ tnc baata. The root aru 01 a ' /a-tnch bolt la ;

,.. :I ~ 32153 _ sq. til. , Dr O. 0836 sq. In.

_ / 4 la ao pt:I\Inds t ile weicht 011 ea(~ leg

F lhe wi nd preasu~ d t't'tdelf by 2, Dr ' 411
pounds at s ixty miles ~r hour

Fig. 8. Thi s is the basic enqi n••ring design on the
rooftop fower; The Append ix tut explatns the note

t ions on the drawing.
The ten-foot ladder is used in installing the

second-level Xs, and the twenty-foot one for the
next few. Both in tandem are used to complete the
top. I found it satisfactory to tie the ladders
temporarily to the sides of the tower \..-ith bits of
rope, thereby facilitating moving them.

Lengths of 2 X "' .. were temporarily nailed along
the roof eaves before resting the sides of the tower
aga inst them. T his prevented damaging the roof
wh ile pulling the tower on the roof.

Al though the tower is partially assembled on
the roof, have all the pieces ready beforehand: so
that only a minimum of work is necessary there.
Do not forget to give the lumber a couple of
coat of good paint.

Appendix

T be dUi In pounds on • Ibt p~te are. , whoee s urface LI
nor mal to the dlrccttoa of the atr flow 1_:

D"'Cd. 1/2 • P II: V2 • S

where :

D-du e In poun4s
Cd-I. ~ the lIC.lar dr. , eoelftctent
P ... . lr deulty In slUi_ per cubic foot
V-wtnd velocUy Ln feet per H COnd
S -flal plate a rea t n sqyare feet. (To compute It , fInd

t he total l ronta l . rea of all the member. 0 11 one
a ide of t he towe r and JIluIUp)y lt by two, CI't'inJ
t he t otal . rea 01 tbe two oppoaUe atdes ) o r :

Thus. as the st ress analysis indicates, in a sixty
mile-per-hour wind, the recommended bolting
method offers over a 100 percent safety factor.
even if mild-steel bolts are used instead of the
preferred alloy-steel ones. Thi seems satisfactory.
( T ill' ouerooe, three element, l-t-mc array

(Contin14, d Oft lagt 55)
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Two M eter Openings T e r rific
In Late August. Early Se p tem ber

Shack and Workshop

The two-mr t ee band went wild In late AUa'U!.t an.'
lIarly Septem ber and produced man y a.'1Wundin loC ftr~ t

contacts. Preliminary reports f rom W 9WOK, W2N L Y.
W9ZH L. W 5JTI, WPTKX . WPMNQ' and VE3BPn in
dicate thn.t!' " flrl tll" -WPEMS, Iowa, to W tR t ·U. )lu p 
eh uset ta : VE.1BP8. Onla r io, to WPEMS. Iowa ; WU'O B.
Con necticut , tu W,lEMS, Iowa : W 9F A N . Wi"ro m. in, t u
W 2N L Y. N ew J eney; \\'pKYF. Mi:lt'Ouri , tu W 2NLY.
N ew Jf1'1leY ; WPE:\t~, Iowa, to W2NLY. N ew J el1lt')" ·
W.fHHK. 'rennessee, to WPOAC. l>1in neeota : W.aAO:
VlrKtnia. to WP){NQ. Mlll&Ou ri. ('T). These QSOs ocel,; r r, tI
e n the nie hl" of Sepacmber 7. 8. and 9. Jim Swit~er

WPMNQ, . tatnl th.t the open lnlr was produclI'd hy th ;
hieh-pJ't.'Uure air mass ee n tered over Beeton . nd pro-
vtded an in v rsion layer a t about 5,000 ft., cr Ieee,
ebcv... m... n level.

In late AUlrust. a leu extensive open ing produced tbe
ftnt Mlnn~ta to Mi,..iuippi z-mete e contact between
""" U 'S and W SRCI on the 23rd. W~HFS was usinlr •
20 .,Ie me nt bes m e nd 15 watt~ in put. WpJHS caug h t
WPMNQ for MiI'llOuri to Minne80ta as did WplFS, an'"
th..n t h.,. worked • Kansas s tation befieved to be
WOEI.l~/9 . P ra irie ViIlqe,

Pll;OBlte _ nd your reports, e.n8:. so we can make a com
p rehee st ve w r-ite-up, a nd a lao eorreet .ny errors w h ich
may have occu r red in the rueh to eet thts into the colum n.
- i 3 . Bill Mc Natt, W 9N FK/5. VHF Editor.
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Putt ing the outboard V FO into operation IS

simple. Adj ust the slug in L1 (and the number of
turns, if necessary} to place the lowest frequency
to be tuned nea r the low-capacity end of C l, Any
of the convent ional methods of calibrat ion may be
used. T he regular transmitter crysta ls may be
pressed into service to establish calibrat ion points .
Spot their frequencies all the receiver d ial. Then
plug in the remote VFO, a nd zero beat it to each
crys tal fr equency.

It is difficult to predict just how far the fre
quency of a transmitter can be shi fted by tuning
the VFO without nccersitatiug the retuning of the
res t of the transmitter. In a 75-meter mobile in
sta lla tion with a very-high-Q a ntenna, less than
ten kilocycles either side of the center frequency
might be possible. O n ten meter s, on the other
hand, a varia tion of severa l hundred kilocycles is
frequent ly possible.

Usin g The VFO

parallel with the series capacity of C4 and C5. Do
not attempt to reduce this effect by using "low
capacity" cable for the standard RG-j8/ U or
RG-59/ U cable. It is less ruggedly built than COII ~

veutioual cable, and as a result, moving it o r ste p
pmg on it could result III a shift o f frequency.
This effect is completely negligible with the cable
specified.

In addition to adding capaci ty to the circuit.
lengthening t he connecting cable lowers the Q of
the tuned circu it. This is because the cable is par t
of the tuned circui t. Despite this fact, lengths up to
thirty feet have been used with no observable ill
effects.

L. W. Siockton - l'hi lco F.nlZ inl"f"f

11001' TOI" TOWEll
(/rom page 52)

has till orca up 10 eiglll square / t'et and 'lt11l in
crease the above calculated stresses about tu 'enly
per u"l. [cillg- not a [ector ill Southern California
-'(l,ill also increase both the 'It,t'ight and the svriace
presented 10 the wind. Au extra bolt in the roo/
at each corller lIIiglll be a w ise precaution ill
sections 0/ lite countr.\' where icillg is a problem.
A lso, clteck Ihe varagt' to be sure that its roo/
joists are firml)' joim·J to the vertical framing.
-Edil or )

Ilale DUll illr<!:aukrll. lH!ltO<!:A
The VHF 9an9 we re shceked to hea r o f the un

iimely accidontal dea th of Do n, W 90 C A (elt
W 1NJT l in early September. 001'1 wa , killed a t
the Edg er'fo n Ame rica n Legion Speedwa y whe n a
racin9 ellr went out of eent-el a nd cra ~ h ~d into
the pits wh., 'e Do n wa , , ta :'\d in9 '

Don is well reme mbered a ' a n' o utstand ing en 
thusia st of th e b-meter b end a nd , was o ne of the
few t o mak e WAS o n SOme. Do n wa ' a lso III

RASa/USA F C ertifi cate ror;ipient fo r his b·meter
work.

.Ulllrtn'in= St.,hilit,.· ttr II-"~

O "rillaCor I .. The IIC-77!1 lIerr h , ' r

( T il e /o//O'i.cj'lg idea for greotl)' im provillg til e
oscillator stabilit), 0/ tmr surplus B C-779 receivers
is rl"/, rilltl"d / rol1l the " Phi/co TuhRrp Di'i. oisi(}Il
8"IIt'ti,," 0/ A pril. 1952.)

Although the following modification is a "illlillt'
and obvious method for improving oscillator -ta
hilit v, it prov ided such a grea t improvement that
lhe writ er bt>l i('w".. it worthy of beinJ! brough t to
the a uenrio n of others who e leo use this equipme-nt .
The parts listed below a re requ ired for thi ... mo.h
ficalion.
Qua nti ty Oe5cription

I Resiste r, cerbc n. SOOO o hms , 5 wett s
I Tube, minioture , type OA-2
, Socket. miniet ure , 710
The socket. with the tuhe inserted. wal'> -u ..·

pt"ndf'd. under the chas-es, adj acent 10 the hiuh
frequency o-cil lator lube. \'-1 by means of li lt" r-on 
necring lea ds. Solid insulated wire was u-c-d I"
provide greater mechanical re-silience. Heel-to r HI I
wa s re-r- oved, and the S(X)O ohm resistor sub..ti tutcd .
Pin I or riu 5 of the miniature socket j,. th en con 
nected 10 pin 3 of lhe o...cillator tubl" ,.ockt>t \"4.
P in :2 of lh.. min iature ""O..kel i ... r on nt"C"tMI directl)
10 J:TOund.


