10 Meter X-Beam

Upgrade your antenna as well as your license.

loer & wedr 48 no-tode Tecks, my wife
Dby MASEA wudl | decided i1 sk lime
w0 spgrade 0 Tech-plus snd work some DX
With Belp and from boe Mun-
smzier KDIVE, passing 5 wpm wes much
lesk of & chaore than we had imagined. The big
day wig hese anl we had cur 5 wpm Cenifi-
cates of Sucosssful Completion i hand; it
s Eime i wnri the warld,
| had previcusly purchased a small 10 me-
ter rig and had pur sp s simple 10 meler hor-
poriad dipale in sndcipation of this day. Ower
the next few weeks, even Bough | made scyv-
el coniacts, | was mod hapgy with e resulls.
I felt it was time 10 upgrade my anicoa, Fsl
I considered sevesal commencial anlenmas.
However, | had caugha the hug for homme-
brewing with a I meter amplifier kic ond had
i Jos in S process, But that’s anoiher so-
ry. Since (his was my find anfenma project, |
wanied i o be aimpie, high performance, and
lov sl A Bl my crideria seemed mozsmlly
enclusive, i 1hén | came spon an asiick: in
e ARKL Handbook by Brice Amderson
WYPFNE concerming X-Beam anfennas. 1
ipake with Ao and lodd kim my idea. He en-
thusissrcslly agroed 1o lend his sapertise and
help with the project

Materialy

I wimied) 0 Consirecl the anbenna with ma-
iefighi [ could locate al the local Bardwars
sofe, o, with Joe and Debby, | paid a wisd o
he Fardware slore. For the X-beam amrs, we
conidered ahumimem and copper. We seleced
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copger mbing lor several reamoni. Pl cop-
per & lews them hall the price of alussinum,
Second, endike aluminom, copper can be sol-
dered-lo derectly. And finally, copper has o
lzwer resistance 10 radisiion, perhaps giving a
shight performance edge. For the cenler ssp-
port we chose a 12" thick, 2' x 2' sqeare pee-
ol pmeca ol plywiood.

Afeg purchinsg the nectssary maienals on
n Sagrday, we plasoed 10 beild and pul the
wstenna on the air the sent Seurday. All e
materiads for the amening ooes ke thin 540

Comsiruction

The: fenl sigp is 10 pregare the copper b-
ing aead plvwood. O the Tour T pisces of the
copper nebing 1 67117
with & plpe cutter,
iben use exira-fine
abeal woel 1o polish
the copper ing Lo
remove oxidation and B
let the bssauty of the
copper show. To ene
sure that the anlenna
will conlizvee 1o koo
gl and resisi fhe el-
ermeris, appdy several
coals of a spray-on
acrylic protectasd ba
the copper tubing
Prepare the plywosd
with 1wo or three
coats of westharproaf
prini, zllpwing iwa

i -

F.la'lin' I, Joym v, Lsolgar dhorprai

18 73 Amadeor Rage Toosy = Apnl, 1883

AT AT

Plotn A The consrraction heam wirk |:'|I'J|J|'J. L.ij' o righe: dohw
Willtams W3 SAE Diebby Wiitkams ¥35K64, Jor Nunnamaker KDFVE,

Fiip 8, {loe-wp of |'-'| |.'r revner fur soidered & ME drhoed nle-

days ol drymg Bme between each coal Mea
wizek, the plywoad and the whing will be
Feady 4 go,

‘The first step @n aciual copsaraciion 5 io
drzw an X on the center board where fe cop-
peer fubing arms will go. Afier draweg the X,
measure 225" from dead cenier on each B,
This is where the end of each am is placed on.
the board. Place the pipe brackelx over ome
arm and wee this amn as a gede for marking:
holes for (he bracketl bolis om each line. Maxi,
drill the hodes Tor the brackets and o 1257
hobe & dead conper Tor the mast 1T ¥ou are us-
i a targer of smalker masl you should adjusi
tiwe cemer hole size accordingly.

The nexi step is o dnll a smalll holie on the




Phagn O, Ulsimg nlrmic wire fler io sevune pally ps alon

oo,

center boand bereesn Iwo ames, 11 makes no-

difference which rew anms pou choose & this
poinl wace they are all the same kength. Roue
the pigisil coax connecior (or plain coa)
Ihrough the comer toand and sodder the inner
romdecior fo one @m wd the oeer braid 1o
the odber, Theéwd e boocome the driven =me
clemenis. To ensune the: besn comest, cheas e
weax om ihe arms io be soldered wiih goes
wosdl 40 remove the acrylic protecuant peesi-
ously applicd. Since the weather was some-
whal cold, we uisd & propane forch for sol-
dering instend of & soldervig wof. Smnce we
were sontemed shal the paint would be blis-
iered by The heal, we sedved thiz poiential
problem by placing a dcuble thicknes of aby-
minwm foil under the arms when saldering
close to the cener board, After sobdering e
coam compedler, solder & heavy plece of cop-
pef Beaid 1o the other iwo arms. The snms
connedied with copper braid booome the di-
TSI AT,

Now that the deives elemene and direcion
arme have bem decermined, 15 cime o sk
the element lails to ihe ends of 1he armse
Simce the glemend [ails will nod be under
serei, w chose 16-gauge enamel-comet <aol-

s

(RF chole L
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Plosn £, Burtowe vivw of center board. Jahn m.u.ullg clirrear fafin

wplig

il copper wire instead of Copperweld wine
Start with cachy drives cdlement tail 347 long
wnd i difedicd laml ¥ long. If yoo use alu-
manum tuling or smaller gaage wirg pou will
need 1o stan with sach elemear el 127 losger
I ensur tha The anlomna can be tuned. 1T us-
ing comted wire, carefully serape sway Bhoul
1* of the enamel coaling & the ends of the
wire 10 b sokdened. To enseer @ dursble con-
nection, hemd e sruls of e wifes 17, then
salder them paralied w the g

To provide suppon for the elesnsnl tails,
use nylon ¢omd strung through the ends of
ihe s, To pregane e arms for the cond
drill two 18 holes, bocased 1727 from ihe
amsds of each arm, parallel with the center
beand. Pads one length of avlon cond threagh
ihe hales, poll it tight and e i securely. Place
the glermen lails beside the nylon cord and
awe plasric wire Lies |6 secare Lhem fo the
cord. The cord nol ondy Supeorts i oleomen
txils, it also sirempthens the entire antenna
Hnuciune.

‘founding and Finishing
Mow 0" lom b0 prepare the anienns for
mounting. For pood strength use iboee L

Piadg [, Clore-wp dap vips of finfrbed anfenna center board.

braciels §o Juppont (he anlenna, Place fwa
brackets om one selE al the cemier hoard and
ane opposing the other rwo. S1an the L-beomck-
ets abaul 17 awey from the edge of dhe cenier
hidle 1y allers For propes LBl plesemen
Alter marking and drilling holes, mount the
L-brackeis securely 10 (e (onder board. &fier
maunting the L-brackess, place the anlenns
masi throsgh the cemer hole and secuse the
anberma in ihe mast wiih three U-bobis.

Mg thal the antenna is mounied, the next
nep in e form a cament bales (EF choke)
Form the Balun by windiag six vem of coan
|direcily below the cenier board ) mio g 6 L4,
loop, This koeps BF al the anieans and pre-
vent #ray RF [rom Comimg dovwn the cox
cahle,

Yol are poww diwn 10 the Fmidving souches
i make the spenne las longer snd perhape
perform betler. Placimg plastic wire ties
aroemd The coax disecily above and below the
endn feedhole in e cemer boand will provide
srain peleel Tor the doan. Cods kil apphid 6o
enposed comn will keep warer ol and will
prevent premaigne ooax fmlure, Fnally,
help ensure & longer Hie Sor the cenier board
apply tuch=up print oo any small dhips tha
rexulied Froim dnlling

Phowgp F. Nidy view g corresd Balun [BF ohile) o0 dalevnes



The final step before going on the air is
tuning. First, remeasure each element tail. At
this point the driven element tails are 36"
and the director tails are 30". The driven ele-
ment tails must be exactly 6" longer than the
director element tails. If they are not the
same, cut them to length. To tune the anten-
na, place it in its final position and measure
the SWR. The antenna is tuned by taking the
antenna down, cutting 1/4" off each tail,
putting the antenna up, and remeasuring the
SWR. It will most likely take several rounds
of checking SWR, cutting the tails, and re-
measuring SWR before the antenna is tuned.
Our final measurement for each driven ele-
ment tail was 34", while each director tail
was 28". As shown in Table 1, the X-Beam
antenna is usable from one end of 10 meters
to the other! Since the tail lengths may vary
according to the material used in the antenna
construction, the antenna height, etc., it is
much better to start with tails a bit too long
and cut to size.

Performance

The X-Beam more than met my expecta-
tions. According to the ARRL Handbook,
forward gain is about 5 to 6 dBd. Also, the
angle of radiation seems very low. The first
noticeable difference in performance was
that we could hear many more DX stations
than with the dipole.

Photo G. The finished antenna.

I have gotten reports of 2 to 3 S-unit dif-
ferences from both stateside and DX sta-
tions, depending on where the beam is point-
ed. With only 25 watts, I have been able to
work pile-ups to DX stations in Senegal,
New Zealand, the Balearic Islands, Denmark
and Japan, to mention a few. Now I have a
fighting chance in pile-ups. Put one up and
you will, too.

Parts List

Pieces 1/2" copper tubing,

cut to 6'11" each

2-foot-square piece plywood
Weatherproof paint for plywood
Spray acrylic protectant for tubing
16-gauge copper wire

Heavy copper braid

Heavy L-brackets

U-bolts

1/2" pipe clamps

Small bolts, 1/4* x 3/8"

Large bolts, 3/8" x 1"

Nylon cord

Plastic wire ties

Coax-seal

SWR Measurements

Frequency SWR
28.0 16
28.1 1.5
282 14
28.3 14
284 13
285 13
28.6 1.3
28.7 1.3
288 13
289 1.2
29.0 1.2
291 1.2
29.2 1.2
29.3 13
294 13
29.5 13
29.6 14




