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Murrbar Y an voor Fesdiace (At

High Performance
2 Meter Yagi

Improve your signal with this compact design.

| nievEt CEases 10 amaze me that witk 40

mblliwans of BF power inda 3 yigi asen-
na, [ooeld htmpg op 8 2 meler repeaer 30
miles away. But o happened. The report §
dd was ob & " .. raspy hackground bul clear
copy.” Amcther incideot Sal proves there is
o sl (D T & o anpenne.

2 Meter Yagl Design

The anfenma shown in Figurd | has ke
cheracieristaty listed o Table |, which wene
takin From my odd enpindermg moiehonk.

It is imeresing @ note thal &0 the hand-
drawn pattiern af Figure 3, the E-plane pa:
lerm jp skewed sbom 5 degrees off cenier
This skew is caused by the gamma inachisg
elégmenl, The skde of the radizser with the
pamma clemomt lendh Bo be the side o 1the
pogitive skew. Reversimg the pamma eles
men reverses the skew. When mosnteg the
vagh wemically, W is best w0 hawe the gamma
elernenri on the upwand iade 5o the paniem
will iend 1o pring 5 degress upward.

Smper Partakility

Transmizer homers willl find this amenna
e asaci bevasse of ifs safe, wedphe, mounl-
ing and opermion ease. It can be mounied gi-
ther Barzonially or verically.

Afier o book al Figure 1, it i svident tha
thilr yapi appears o b @ limle different fram
ruti-af-the-mall yagl antennas. The drives al-
ement i chase 1o the refector, wnd the res
Necioer el |poks consderably losper than
normal, The full size boom kengih is just m-
der ome wavelength

The gain measwred in the lahon 8 20010 1
maodel mwing & seandard gasm hom wis 134
pa 14,1 dBi over a ) percend bamdswidih, The
beamnwidih 81 The Ball powes paim i aboul
37 degrees in the E-plane (vertical plane.
with the ansesna mpunied vemicallyh, and
aboul 42 Inthe H [rcrizonial
planel The YSWR [¥olixge Sianding Wave
Harin) with the gamma set as shown in Fig-
wre 2w |50l or besd @ [45—148 MHz You
can got & larger basdwhdth by changing
s0me pomponends in (he gamma malchisg
elemeni. | havwe lowsd han the combination
shirwm s my needs.

| always reler b 1his shledna & B S
Hendersen Yagl,” sfier the guro whe devel-
aped @l of fts basic purameters, which he

W 7HAmakwr Ragic Today » Septemiar, 1902

by Bill Aoberdson WM

hasedl @n his ariginal design for a Tolded
dipohe T astessa, 51U gpent masy howrs
cxperimenting ‘with this amenna design. My
part int the design consisis of the maiching
dewv ice e Che conslructos Rohmigue,

Even though the snenne described here is
Far T metere, e same marueson work e
s wedl for any freqeency. See Tahle 1.

W ar Metal™

The snienns and supporiing mast ame afl
m2ial wirh the iolerances held & cioee 10
within |16 of an isch a8 possible. Uszing
mwiad Tor all the estennn parts does nor al-
ezt the

In several articies | Bave resd laely. the
beam amennds have wooden booma anid
masis. However, 8 @bl cases, ibe addad
prateclion of gll-menl mast clements i
wiorth moee tham ihe minor bemeli of insu-
|zead boces and miasie

One of ihe things | segsuned in the b om

the models was the #fTect of melsd with the
anlesaa, weneslly of hanzomally polanoed,
mouniad on the supparing mast. Mo messur-
able difference could be detected om the per-
iems or gain when comparing wood verses
metal masy and boom elemem.

Making the Boom

T st and most imporiant task is 1o or-
recily drill afl Be holes in the boom, See
Fegure 1. Gening this right is very imporisnl
because it affecis the accuracy &l well as the
appearance of the smlenne. The boom re-
quires 72-1i4 inches cemier-to-cenler from
the reflecior elemant io dirscios number 3.
Theeefong, | kad W0 parchase reo booms be-
cause they only camae in 72-inch engoha, Ses
Table 3.

A the same siore, | purchased a 1-inch &
ameser wpaden deel, A 3-inch bong section
of ihe dioweel was wespped with one layer of
alumvinem fodl, and focced 1=1/2 inches in-
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Figure 2, Gamar fafrivasion demily,

will be e 130 degree poml. ALEr Ceme
therm, o cam drill the hales. Lisin
& WE-inch drill bt ce the hasd il 1 drifle
cach ole=en from il shdes of the Sdamei
porweaetls hee cemiler OF Uie: Doom,

sext, | drlled the 1f16-ingh holes & 9
degrees (i the larpe hokes for the #10 mes
scopw, Thisse holes ane for securing 1he el
it omce they huwe beem inmsiled [ loca
gd the proper Wl depres poinl wish Lhe san
paper bechnique as before.

wiw you can Jocae the Uit holes o
use the sme 12cknique with the pager 16 Le
fer the 1jidinch clesssmce hobes, Drill fro
opposie st g v get The hobes sirigh

Assgmbile the elemenas by coiting them
v conrer (engih, a5 limed i (he Sesign |
rameters. | Bend (1 was casier W cemer |
glemenls during matilismon by (e meisn
ing cach sleseént and marking the cem
paint, then second, messuring from the o2
wor pain in eifher direction 506 of ing
and ihird, seniding & circle wmued the Jun
jer of the elemenl Thes yol can pui e
emenis inin the 3finch Sameer holes.
shown in Fagure 1, amil the scrbed circle
{lush with the boom,

I emwough care Bas bodn taken drlling
Teokes, you may be abls ue dnive fhe cheme
in s ol havwe b0 wee the #10 scvews 10 h
them im place. 1f the M is sloppy. Use
serews and tighicn (hess uneil they 1ouch
elemens, (Flamen the screws on the fip ¥
1 file Befoee inseriof—ihis makss them
againsi the glements a Kiltle bener tha

side the 1-1M-inch putsbde diamenr ala-
riirium fubing. This aflows an extension b be
made 1o the boom. | added & 4-inch piece,
making the woisd kength 7614 inches, Two
hioles were: (hew drilled ithnough the mezd and
the wood for the two 8440 x 1. 1/2-inch
screws (A hmmimers plpe (n (onper lengiha i
avadlable gl some sores |

A bench yice was gsed 10 hald the beom In
& fixed horizosesl posaion 1 uged & plumb
line to find the top point om bath ends of the
koom. Then I scribed a ine nanning i
Jength of the boom, Along this Tine | mea-
aored ol the clement spaciag, and oonlec-
pusched £ach one. Before punching, howes-
e, [ double-checked each glpmest spacing
for an meceracy of a3 chose 5o 1014 of & inch

i poasihle.

A each slemeni measarement, | soribed &
line seound the bosn diameter. IT you use &
Al press (5 make the holes, all tiks will be
unmeccaky. | used am elestric Band drill, sl
wnied 1o find the bomam hole s aecurately
s possibie. and drill fromn etk sedes, ralbar
thaan takiag & chance o holdieg the hasd deill

raiga.

Tio acenmpliss hix, | oot @ soip af paper
and -ﬂppndh.m.:lﬁl#imter.'ﬁ'ﬁ:.hll.
siFp of paper marksd peoperly. [ oould sooo-
rately find each 180 degree posm for every
elemen medsrEmenl

Afber marking (8 puper sirip fof one boom
dlameter, you just lay i out Na and measure
and maek 1he halfway point. Then wrap =

around the dizseier, and the hablway mark
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Table 1. Center Design Yagi on 146 MHz
Gain: 14 dBi
Bandwidth for 1.5 1o

1 VSWR: 3MHz
Beamwidth E-plane 37 degrees
Beamwidth H-plane 42 degrees
Front-to-Back Ratio: Greater than 20 dB
Sidelobes: Greater than 15 dB down
Length 76-1/4 inches
Weight Less than 2 pounds

sharp point.) Double-check the fit by pulling
and pushing on the elements. Tighten as nec-
essary, but do not over-tighten, as this will
distort the element and could tear the thin skin
of the boom.

Gamma Construction

Fabricate the gamma parts as shown in Fig-
ure 2. The gamma is simple and very effec-
tive. The length of coax provides the series
capacitance, and the slider provides the induc-
tive adjustment. The combination provides the
resistive component. Cut a 10-1/2-inch length
of RG-8, RG-9, RG-213, or RG-14 cable. All
will work because they naturally have a ca-
pacitance of about 29 pF per foot.

Trim two 1/2-inch segments at one end as
shown in Figure 2, one all the way down to
the center conductor, and the other through
the outer insulation and braid. Cut the outer
insulation only from a 2-inch section that will
be in contact with the gamma slider. The total
braid left on the coax piece should be 9-1/2
inches for about 23 pF series capacitance.

Table 2. The “Stu Henderson Yagi”

for 146 MHz
Reflector length = 509/f 3'5-13/16°
Space #1 =106/f 8-11/16*
Radiator length = 466/f 3'2-5/16°
Space #2 =204/f 1'4-3/4°
Director #1 length = 436/f 2'11-13/16"
Space #3 = 280/f 1'11-1/16°
Director #2 length = 423/f 2'10-3/4"
Space #4 = 289/f 1'11-3/4°
Director #3 length =400/f 2'8-7/8"

Where fis in megahertz.

Table 3. Materials List for the
2 Meter Yagi

2 booms 1-1/4" dia., 76" long, 0.05" wall thickness
3 elements /8" dia., 6-foot long

solid or thin wall
1 piece scrap 3" x 4", 1/16" thick

Fabricate the connector bracket and mount
the SO-239 connector. Align the bracket on
the boom at 45 degrees from the elements,
and drill the mounting holes for the #10 metal
screws. Solder the coax piece to the connector
and mount the remainder of components.

Final Adjustments

Fabricating the antenna to the dimensions
specified, and holding the tolerance to 1/16 of
an inch, should get you very close to the de-
sign parameters. I moved the gamma slider in
about 1/4 of an inch, and that is the only ad-
justrnent 1 had to make on the fiist try.

For the VSWR adjustments, 1 mounted the
yagi on a 10-foot section of TV mast and
leaned it against a 4-foot chain link fence.
This allowed me to make changes easily. I
then mounted the yagi on an existing TV mast
and measured the VSWR again. One adjust-
ment of about 1/8 inch was all I needed, and I
was close enough on the second try.

 think the yagi is an easy antenna to build.
I have built at least 10 antennas for different
frequencies, plus all the models during the de-
sign phase in the antenna lab.

The total cost for the antenna, including the
connector, U-bolt, and all hardware, is less
than $30. If you also buy a 20-foot mast, a
roof support bracket, and 50 feet of coax with
two connectors, the cost is still less than $70.
You can buy the necessary materials, hard-
ware, and connectors at most hardware stores
and Radio Shack.

Less expensive methods for mounting
the antenna are available. One economical
approach is to use two chain link fence rails
as masting, and a roof bracket. The rails are
10 feet long, interlock with each other, and
are about $6.00 each. The roof bracket can
be installed 12 hold the rails at the roof lev-
el. On most houses there will still be ade-
quate antenna space on the mast above roof
level.

The yagi described here will work well if
fabricated to the specified guidelines. Many
variations can be applied, and the results
would be just as good or better. Don’t hesitate
to experiment!




