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dow n tha t s tor m y e ve n in g .

Nothing was done at the time.

because we determined that no

further damage could be dune a"

lung a" the antennas were rest-
ing firml y o n lop of m y' roof

that Friday e vening. Satu rday
morning wou ld ten the full laic .

I am desc ribing this adventure
W hat started out as a winter in recon str uction to show th e

stormhere ill San D iego tee.nne efforts I we nt throug h i ll all at ­

a severe path o f destruction to tempt to he cost-effe ctive in
my arnatcur-rclatcd acuviucs and making the- repairs to the- old

antenna system. High winds as- e- xist ing ante nnas. twisled a s

sociatcd .... ith the storm snapped the-y were. Fir..t. the care fu l job
my antenna guy wires and toppled of removing the pile of amen-
my antenna. That was the start of na.. and cable and gettin g down
all the- fuss tu reconstruct what I" .o l ,USIllCSS,

had hcen my modest antcnna On firs t evaluation. thc two-

systcm for V HF. mctcr and six-mete r hcarn a n-
Evaluat ing the initia l damage Icn nas took thc wo rs t of the

wa-, a little hard. as the ma..t 1.'0 1- storm's fury. Actually. the six­

tap-c tbccuusc of'tbc snappcd guy rue ter beam boom stopped thc
win.') could have been prevented e-ntire structu re from becoming
hy Mime- simple main tenance . I a tangled ma ss o f scra p alumi-
had apparently len the cystcm num because the long boom e nd

in the air fortoo long. without pm.. hit the roof and sto pped thc rc-
viding some care ami upgrading main ing antennas from bccom-

or replacer»cm of W(111l pans. i ng an i ntcrtwi ned mess of
Time had madc mc complu- lI1c ta l.

ecru in tilc maintcna rll'e o f my All was no t we ll. as thc top-

antenna systc m. I h:ld not gh l,' l1 pii ng ovc r was done in an 80-

a ny a tt e n t io n to a p rohklll or~somphhighwindgusl. ltjusl

whk h had ht.'en waiting 10 hap- Iwi sted the m ast after the g uy

pe n for some time. III hindsiglll . snapped.

we all slk)uld lake lilll\: to gi\1," our When Ih..: alllennas t:ame to
s)'st..:ms SOll'k.' :ltt ....ntioll. to pre- re,t o n th e end of the six- mcle r

WlI t having 10 fl'place ank'nllas hoom th('1\' Illust have hI,' t' n qui le
in a similar fashion , a shock 10 :111 of the ir hasic stTUC-

T h.... main nrl pril in my fai l- tures. T he gamma llKlId l of the

urI,' was thc g uy wi res r had six-meter heam shaflc red into a

used . T hro ug h tilll e they had numocrnf pieces. as d id s('\ eral

!:ll,' l·om.... weak frum "tre te hing e k m ents of Ihe six- and two~

:m d j ust pl<lin agl' . A sim p le meter ocam amennas. The RG -

hcnd showed that the malcri al 58 coax fl," l,"ding: one anlc nna

had hcmme k ss malleable Ihan parted. hut Ihe RG~8 (RG-1 13)

n.... w m ateria l. Thai sho uld ha\·e coax hl'l d together and was al

hl,'l'n a greal du..: hut i t we nl fu ll stra in hol d ing Ih(' alll.... nna.

unnolil,'cd, A ll th ..: signs wc r.... whic h was 1I11W hent over O il the

obs r ved w ll.... n til.... a nl.... n nas roo f. In a way. il h('cam.... p<l r t of

wer ly ing on top of my roof- Ihe guy sy st .... m when it we nl
after thc "ysle m's k.... y guy wi re tweT.

had hroken in thl.' high wind. Reconstruct ion oflhe sy s tem

At least the mof .... as n· t dam- started w ith c utt ing the RG · H

aged when the sys te m c a mc coax and ge tt ing rid of old
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cables that we re in the way.

The y had been in th e air for
many year" and showed signs o f

age o n the o uter jacket. Most
bolts holding the antennas were

rusted beyond usc and. w hile

some carne off with a lillie o il

and elbow grease, qu ite a few

had to he twis ted o ff until they

broke. First lesson: Spend the ex ­

tra cash and usc vtainlev or gal­

vanizcd hardware o n your an­

rcnna.Tbey will nollllst like com­

mon cad-plated nuts and bol ts.
You will thank me when you

have \0 work o n your anten na

in a less hostile env ironme nt.

Removal of the beam amen­
nas was ne xt. placi ng w hat was

left o f the two- and 3/4 -mele r

yagi antennas on th e roof. off o f

the mast.
The last main structure 10 be

removed was tho.: six-meterbeam.
The original mast structure was

removed and replaced with a new

mast for the day whc11 thc amen­
nas would go hack up , Now the

q uandary was w hether to pur­

chase ne w antennas or repai r the

o ld. Taking stock. I determined
that I could purchase ne w alu­

minum tubing for the vix- and

two -meie r beam c lements a nd

(ga lvani l.edJ hardware to real­

tach thcm fo r about $ 12.

The trick to pull o ff was ho w

10 reconstruct the ga m ma m atch

o f both the two- and six-meie r

fe ed s . The origina l g amma

malch sy stems were constructed

wilh some so rt o f plastic and

IWO M'Clions o f aluminum lub ­

ing fo nni ng a capac itor of MJrts
for the feed. See Fij;t, L How 10

re puir th is ga m ma m a tc h I'm

th....se two hands rernaincd to he

solved. Wo ul d it I'll' he tler to

purchase new antenmls or repair

Ihe e xisl ing? I e xa m ined the

coax cable and the answer be­
came vel')' clear.

The t:oax cable wa<; years past

du e fo r replacem e n l. I con­
finned th is hy tesling the loss of

a 50-foot s....c tion of RG-2 13 lhat

had hecn up for a lo t o f years.

I made a test on a ne w p icce

o f RG -213 and found that the

loss of the o ld piece wa.. about

1.5 dB g reater, co mpared fOOl

for foot. The o ld cable had to be

replaced. Pu rchasing. new cable

would he expensive . I checked

th e lo ss tab les and found that

Belden 9913 migfu be the bes t
frum the cos t-to-low-loss stand ­

poi nt. Expensive. hut well wo rth

it.
A t two meters. the lo ss o f

Belden 991 3 wa.. one half thc
10'-' of brand new RG-213 (RG­
8 quality coac t. The 9913 specs

at 1.5 dB and till.' 11 3 a t 3 dB at

150 ~IHL. At 450 MH z. th e

Bcldcn 991 3 rea lly sh ines. as its
lo ss is 2.6 d B versus 6 dB for
RO-g types. Th is is a no-braincr

deci s ion-purch ase the Bel de n

99 13. Because the 9l,l 13 is a hard

line type of c oax . mat ing it to

a ga m ma match requires thai

it he brought o ut to term in al

lu gs \0 0011 to th e gam ma matc h

sec tions.
The # 12 solid cond uctor o f

tilc991 3 cable was a slight prob­

lcm beca use it has a sp iral­

wrappcd intcm al const ruc tion

that provides low loss hut also

allows water to cntcr at the coax

e nd if nor property scaled. I
solved thi .. problem by c rim p­

ing o n my holt connectors and

men sea ling the e nd of the open
coax in ne r section with a sma ll

dab (If RTV. l thcn o verwrappcd

th e cen ter sec t ion a nd b ra id

wi th good q ual i ty e lec trica l

ta pe . mak ing m:Ll1Y twists. fl g­
ufl,~ -e igh l s . a nd c ros sed-over

lape ~Clions to add additiona l

protel,:lion from the weathe r.

Someone suggesled the I ap­

ply a layer o f vanJish o r plaslic

spray 10 cover th e tape. On the
,td vice o f Ke rry N6IZW. we

tri ed somc plastic sprinkler pip...­

g lue and ove rcoated th e la pc

wit h the p la s tic ce m ent. ThLs

sccmed to oc hesl. as it rea lly

made what .~ellled to m e to til.:
a hond with the- e-kclrical tarll,:

and Ih.... jadet o f the 9913 wax

eah le. This loo~cd to me 10 tlC
Ihe hcst method o f sea ling Ihe

Be ld en 991 3 . A d d ilio nally.
wh....n I mo unt....d the cable on thc

gam ma rna tl' h I po sitioned the

eab k on to p a nd ran Ihe cri mp­
o n connections on down. fann­
ing a so rt of drip loop prevenling
m oi sture from easi ly e nle ring

the I,:'o a x cable. Sce F ig. 2 .



.-
BRASS
lUBE
,/

/
GAMMA

ARM

"'.7,SIN

''"''''''

BRASS
' NO

~
1
0

BRASS
'NO

MOUNT

"10

Fig. J , The first a lll'll1l" at
constructing the gamma ma tch
section 11';/" a glass piston ra­
pacitor soldered tof/lwll .1".'('­

tions ofbrass tubingfor conner­

nons to the mounting insulator
and Momma aluminum rod.

adapter cl amp plate so necessary
for securing the round lube of the
boom and mast sectio ns tight ly.

The m uffler-type clam ps are
prohably availab le from some
hardware so urce, hUI I wa.. uu­
able to locate them and settled fo r
the muffler shop d amps. The cost
was minimal for the clamps: one
dollar for the two- inch ones, anti
less for smalle r clam ps. Qu ite
reasonable . Lluhcd mine with a
link grease and slipped an SMA
L'OOX protector co ver over the 0011
ends to pro tect them from rusting.
Can ' t have every thing. hut you
can prepare for the futu re.

I hope you haw gotten some
ideas o n antenna reconstruct ion
from my sad talc o f the desrruc­

lion that occ urred o n that Friday
c ve mng w he n t h in g s we nt
"bum p in the night:' 73. Chuc k
WB 6IGP. fa

the cera mic high voltage capaci­

to r as we ll. J unk boxes be ing
what they are . I don 't believe
you o r I will fi nd a .to pF ca­
pacitor. I had to settle on a 50 pF
o nc a n d use it o n the fina l
gamma match ing arm I con­
s tructed fo r the six-meter beam.
The to tal cost o f recon struction
fo r the gamma march was 50
cents and about fi ve hours o f
elbow grease .

On. r forgo t: There was that
pint o f gas to trave l to K6 DS' s

QTH to pick up the 50 pF ce­
ramie capacitor that I used . I pUI
the 50 pF unit on the antenna.
continued a greate r adj ustment
range over frequency. and then
le ft it on for a final match when
the antenna is up on the mast in

the air.
For all these tests, I have at­

tributed the ease with which r
was ublc to make them to m y
MFJ -259 antenna analyzer SWR
meter, Makes the evaluation and

adjustment of antennas in the :!
10 150 Mil l ra nge quite easy.

Well . as yo u suspect. all the
coax cables are cut to length and
cri mp connected in place. over­
wrapped. and scaled wi th counce­
to rs on the appropriate crds. What

else remains 10 he done? In my
casco it's mo stl y metalwo rk.
making gusset plate s to mount
the boom 10 the two-inch mast
sec tion.

Here COlllCS the hard pun . I
had 10 sett le for le ss than I' d
plan ned. as I cou ld nOI find ga l­
vanized two- inch muffle r U-
holts wi th back piales 10 fas ten
securely to the mast. I had to
comprom ise wi th ( untested)

sta ndard muffle r d a mps. T he se
arrived as b lack steel and I am

no t sure ho w they will stand up
(0 the weather.

I manu factured m y moun ting

platc:: s fm m four rnul11erclamps Fig. 4 . Final g allmw lIIarch ca­
10 sec ure Ihe heam allle nnas [0 I'acilor COII.I1rIl('/;OI1 /Ising (/ 50
the (wo-im'h main mast. It re- I'f' ceramic hiXh mirage 1"0 ­

suited in a \ 'cT)' s turdy mOU lll- pacitor ll/tached /0 bm .u /IIb­
i n g a rra nge me nt . and was il1g . Near t'/ul J lrag l'd fi)r Ill/I
con~truc tcd out of sc rap a lumi· ami holl atfachmellt ami the
num old panel sec tions that OIlier elld inseTled into the

came oul o f the o ld junk l"I<lX . I original allllllillum gamma
pic ked up the rnu l11er damps at match arm. Arrached with a -I,
a m u ffl e r repa ir ~hop. The y 40 boll lhrough Imlh brass alld
cam e with Ihe round-to -fla t alll lll inum rod.
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con nection to the insulator and
cente r of the co ax attachment
was ftaucned and dri lled 10 ac­
cept a #8 stat r uess bolt . The other
end of the capacitor brass e xten­
sio n tube was slipped over the
gamma arm and drilled to he se­
cured with a 4-U> ..rainless boll
and nut. lltis attached the brass
and al u min um rod fi rmly 10 ­

gerber, mak ing a good electrical
connection. With max capaci­
tance at 37 pf the brass sleeves
were then overtaped and coated
with pla...tic cement. See Fig , 30

Th is worked amazingly wel l.
hut it SOO ll became ev ide nt that
the construction was not sturdy
enough fur the application. Tbe
gtav, pi..ron capacitor and associ­
ated rebuilt gamma ann worked
very well and was easy 10 adjust
10 re sonance o n the six-meter
beam. Ho we ver. th is arrange­
mcn t was n o t a s g o o d as I
thought because I c racked three
gla ...s pi ... ton capacitors before I
gave up o n the idea.

In actuality e verything worked
we ll. but the glass piston capaci­
lor I used was IkJt sturdy enough.
Looking through m y junk box. I
fo und severa l doork no b -type
high voltage cera mi c capaci to rs
III thc :!5 and 100 pF ra nge.
Fbcse a rc the ones that have
for the center connec tion a brass
6 -32 screw mount ing sha ft.

l tried 10 lnscn the capacitors
nuo the brass tubing I used with
the earlier pis ton capaci to rs. and
had to 11 k off the edge s. T hen I
soldered. the capac itor onto the

brass tubing sections and co n­
fi nned that w hile the val ue of
capacitance was a lill ie low. thi s
worked qui te well. The hammer
test with a sc rewdriver proved
the assembly to he q ui te rugged
(sec Fi~ . ~ ) .

Because the assembly used a
gam ma capaci to r of 25 pF. the
gamllla matching arm had 10 he
sci at max im um 10 hring [he sec­
lion into resonancc at 50 M Hl
fo r a great S\V R o f I : I or quite
ne.lr i t. As Ihc test was made on
the g round. there we re . I am
sure, slray e ffl'C ts showing up­
hUI il worked we ll.

Just as wilh the glass pisto n
capaci lor. 37 to 40 p F would be
Ihe id.:al capacitance desired for

COAX D1111'
,."

,/

Now that my mai n expcndt­
turc Iva!'> goi ng for ne w Bel de n
991 3 coax 10 repla ce myo id
lossy cable. the idea o f a coup le
o f new S150 beam antennas for
two and xj x meters wou ld he

scrapped and the o ld antennas
re paired . With S12 allocated for
replacement e lemen t parts. the
p ro b le m no w rcmntmn g was
how to repair the gamma march­
ing sc heme on the existing ream
antennas.

Loo king through various an­
tenna handbook s and other li t­
erature . I found a sim ple ru le
s tating that the gam ma cupaci­
tor should he abou t 170 pf at
lot ~IHL and then sca led propor­
tionally for o ther frequenci es.
Some sim ple math meant that at
double the frequency, the capaci ­
tor va lue would he halved (28
MH z = 85 pF, 56 ~tHL =.t2 pF,
making a two-meter capacitor
so mewhere in the 10 pF range ).

I reconstructed my six-meter
g am ma match by sold ering a
37 pF g lass p ist o n ca paci to r
on to s ho rt scc ttous of brass
tubi ng thai fit o ver the pi st on
capaci tor and would tit O\'CT me
o ld aluminum gamma match ad ,
justmcm arm . T he e nd hy the

F ig. 2. Drip lool} allo"';nKrain
to roll off thl' coax eml lermi­
Iwtio ll hy hl/l'illg Ih.. 0IWIl erul
sealed alld poin1ing dOlnl so il
lI'iII nOl collect moiSlure .

Fig . J. Basic JllRI gamma
matching d esign typiclIl of
!/I(lst commercial designs using
plastic marching capacitor.




