Permmin 06HOBUTE aHTeHHB! 1978-1981rT.
Pa3obpasn ux Ha MaTepuasbl, TPYObI OT/IeNIbHO, /IEMEHTHI OTZe/TBHO.
[Tosmyunn DUBUS 1/2017 co crareeti YU7XL u Hauan c 144.

Vcnonw3oBan 2 TpaBepchl Y14mm asivHOM 3 MeTpa (U3 IByX YacTel) U TPEThIO AJIMHOU 1,5 MeTpa Mexay
HUMY,

JIATYHHYIO TPYOKYy /7151 BuOparopa - @10mMm,

a/IFOMMHUEBbIe 37IeMeHThI /17151 pediekTopa U AupeKTopoB D1-D6 — @4mm.

AnroMUHMEBbBIe 371eMeHThI 1 peduiekTopa U AupekTopoB D1-D6 npornycTu yepe3 meHTPbI TpaBepc,
3aKperu/I C IOMOIIBI0 MeTa/l/IMueCKUX BTY/IOK K TpaBepce. * BCe 3/1eMeHThI 3a3eMJIeHBI B LIeHTpe.
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(@= 10 mm, H = 806 mm,
V =220 mm). i

The 10 mm gap is |
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B LUeHTpe NoctaBuni N301ATOP U3 OPrcTeksia C oTBepcTnemM D14mm 110/, CpeHIOI0 TPaBepCy U
pa3bem CP50-165®B.
Bubpatop umeet cornpotuierue 200 Owm, 1o3ToMy CZiesia corjiacoBaHue Tpuy romotru U-KosieHa.



Kab6enp RG58C/U, 660mM mutroc 20-30MM Ha pa3zesky.

Coopka:

- BCe TPH TPaBepChl 3aKPEeIu/I K BePTUKaIbHOU ceKluK MauThl @40mm BOM3u D3,

- TIpoZieJ1 U30/IITOp BUOpaTopa uepes Cpe/iHIOK TpaBepCy W CKPeIuJI ero ¢ KOHLIaMU BepxHel U HIDKHel
TpaBepc. [Tof pyKoii 0Ka3asach mapa KpereXXHbIX y3/I0B U3 TUIaCTHKa (M30e)Kas 3/1eKTpOXUMIYIe CKO
KOPPO3K1U IIPY KOHTAaKTe JIaTyH! BUOpaTopa 1 aJlOMUHUSI TpaBepChl), HO MOJKHO C TEM JKe YCIIeXoM
WCII0/Ib30BaTh MeTa/uInyecKye,

- 3amKcrpoBas BUOpaTOp U BCTaBU/I BCE 3/1€MEHTHI,

- HaTsTHYJT KallPOHOBBIM ILITHYPOM BCe TP TPaBepPChHI [0 obecrieueHus pa3Mepa +655MMm.

CBou pa3Mepbl IepecyrTal roj, UMeroIIrecs: MaTeprabl:

R \" D1 D2 D3 D4 D5 D6
ITo3uus, MM 0 217 408 715 1096 1574 2258 2825
J/IMHa, MM 1041 806 942 944 959 938 922 912
BbicoTa, MM 0 1220 1235 +380 510 1610 1665 1655
Ilar, Mmm 247 161 307 381 478 684 567

Agtop aHTeHHbl — Slobodan Bukvic, YU7XL, npuBes napameTpsbl 3Toi aHTeHHbl X21410XL7Q B
CpaBHEHWH C IPyTMMU B Tabuile:



Comparison

The following table shows the X21410XL7Q data inserted in part of the VE7BQH table, where it
belongs according to its boom length.

SINGLE Antenna FOUR Antennas in H-Stack

I GAIN |Z VSWR | E H Ga Tis | Ta GIT
(A) (dBd) | (ohm) (m) [(m) |(dBd) |(K) |(K) (dB)
X21410XL7Q 136 11197 [1991 |1081 [3.88 |3.38|17.25 |30 2364 |-4.33
Vine 6 FD 1.10 |9.69 483 |11.181 |2.64 |221 1567 |8.2|2384 |-595
GOKSC 6LFA | 1.13 |9.869 49.3 : 260 (2191564 |4.0|236.9 | -5.96

TYPE of
Antenna

os)
=3

DDOVF 6 146 | 973 272 263 |222|15.71 | 5.5 2401 |-5.94

M2 2M7 1.28 |9.94 204.9 2.65 '[226 118.761('37 '245.0 | =b.98

V4 9 GOKSC 7LFA |[.1.39 |10.62 |48.0 284 |249 (16.53 | 1.8 |248.9 |-5.28
’ DG7YBN 7 144 1059 |47.2 2.88 |247 (16.55 (4.5 |242.7 |-5.15
Vine 7 FD 145 |10.56 |47.9 2.83 |246 (1647 | 8.2 | 238.6 |-5.16
G4CQM 7 1.20, 11076 | blE 289 |253 1664 | 7.9 2399 -4.96
CT1FEW T 1.54 :110.82 |28.0 2.87 |2%60|16.70 (2.8 | 237.7 | -4.96
DK7ZB 7 g By O B B B 316 | 284111743 6.8 272.6/'| -8.07
IKOBZY 6 {226 T i gt R (1 310 |2.77 |17.04 | 4.8 | 266.56 |-5.07

2.89 | 2511668 (6.7 (236.9 |-4.90
291 |256 |16.84 | 3.5 (238.8 |-4.79
318 |2.:86'| 17.26 | 8.7 | 278:9 | -5:04
3.15 |[2.40 |16.95 |3.6 | 2222 |-4.37
3.07 | 2.75 |16.99 [ 5.3 |1256:( | -4.95

G4CQM 1ouzz | 1.67 |10.74 | 451
DG7YBN 8 1.68 |10.94 |47.5
14GBZ 7 1.69 [11.41 484
31}5 GOKSC 8LFA |1.79 |11.06 |50.0
W1JR8MOD |180 |11.14 |[50.0

DJ9BV 1.8 1.80 |11.34 |77.5 3.16 | 2.80 [17.28 5.5 [261.2 |-4.74
K1FO 10 1.84 | 1134 |294 3.10 . | 278 1¥:27.: 4.3 | 2577 | -4.69
Vine 8 FD 1.85 | 1118 |51.4 3.00 (263 |17.06 [8.5|232.3 |-4.45
YUT7EF 8 1.87 " '11.31 ' | 48.5 3.04 |271|17.23 | 3.8 |242.1 |-4.46
BQHSB 1.88 |11.60 |50.0 328 |297 [17.62 | 7.2 |289.3 |-4.37
URSEAZ 9 1.89 |11.32 |49.2 3.07 [275|17.26 | 3.6 | 249.7 |-4.56
G4CQM 8 1.9% 1| 11,624 | 4955 3.15 283 [17.45 [ 5.1 |248.5 |-4.35
KF2YN Boxkite9 | 1.92 | 13.98 |48.2 445 |3.70 | 19.95 | 5.6 | 228.6 |-1.48
CT1FFU 8 .84 1 Te28 i 2 296 (262 (47.10 |29 [232.3 |-4.41
GOKSC 80OWL |1.95 |11.63 |48.9 3.18., (282 | 44.55 | 4.6/ | 2367 |-4.02
10JXX 8 2004 (12417 200.4 3.46 | 3.17,[18.10 | 9.3 | 257.3 | -3.86
DGOOPK 9 2.07 |11.45 |284 3.04 272 [17.34 (5.7 | 231.9 [-4.16
DK7ZB 8 2,09 [12.070 .28:0 340 |3.10 | 18.02 | 4.8 | 253.6 |-3.87

3.33 [(3.04 |17.96 | 4.9 |247.0 | -3.82
3380 [13:06 [118l02: a7 | 24681 =3. 75
3.33 |3.04 |17.92 | 108 | 245.9 | -3.84
andwidth — VSWR measured on 145.000 MHz

4 1,6 | GOKSC 90WA |2.09 | 11.99 |49.1
| RA3AQ 95 212 |12.04 |47.1
M2 9SSB 220 41.86" v 2008

Z(ohms) - measured on 144.100 MHz -

PR T N G G W ' [P G W W (P (I G G, G G S Q. S N S S N, T SRR | R e e
mivowvaovoivaoMVMabwihbvvaMhMIOoOW 2N DO
DD IO DN AIOSNBEREDENOONERN RO ORSNA

Performance Data

No of | L G FIB |FISh |FISv |Hor |Ver |Tem |GIT |Tlos
ele | (mm) |(dBi) | (dB) |(dBi) |(dBi) |(®) [() [p(K) |(dB) |(K)
14 2825 | 1412 | 28.06 | - 17.53 | 43.0 | 33.4 | 222.0 | -9.35 | 3.3

Frequency for SWR=1.5 (MHz) Z (Q) SWR
Lowest | Highest | Bandwidth | at 144.100 MHz | at 145.000 MHz
139.300 | 146.200 | 6.900 1991 1.08:1
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Ycunenue 11,97dBd (v 14,7dBi).

BEIAHI/IE JiermeCTKHU CUJ/IBHO I104aBJ/I€HbI:



Tatal Field EZNEC Total Field EZNEC+
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144.1 MHz 144 1 MHz

Azimuth Plat Cursor 2z 0.0 deg. Elevation Plot Cursor Elev 0.0 deg.
Elevation &Angle 0.0 deg. Gain 14.03 dBi Azimuth Angle 0.0 deg. Gain 14.03 dBi
Cuter Ring 14.03 dBi 0.0 dBmiax Outer Ring 14.03 dBi 0.0 dBmax

0.0 dBmax30 0.0 dBmax3D
30 Max Gain 1403 dBi 3D Max Gain 14.03 dBi
Slice Max Gain 1403 dBi @ Az Angle = 0.0 deg. Slice Max Gain  14.03 dBi @ Elev Angle = 0.0 deg.
FrontBack 26.06 dB Front/Back 28.06 dB
Beamwricth 43,0 deqg,, -3dB @ 338.5, 21 .5 deg. Bearmwidth 33.4 deg,; -3dB (@ 343.3,16.7 deg.
Sidelobe Gain -14.03 dBi @ Az Angle = 1800 deg. Sidelobe Gain  -3.5 dBi @ Elev Angle = 51.0 deg.
FrontiSidelobe  28.06 dB Front/Siclelobe  17.53 dB

Mow Brieuat/ieHuUs:

1) KCB<1,2 ot 142 no 148MTI 11 ipu u3MepeHHUsIX Ha pa3bemMe BUOpaTopa ¢ KOPOTKHAM KabesieM.

2) C pnuabbIM Kabenem PK50-7-17 8 metpos KCB<1,15.

3) Ans ycunenus 12dBd aHTeHHa nosiyuriach OueHsb Jierkasi.

4) He noTpe60BaioCch HUKAKUX JIOTIO/THUTE/TEHBIX PACTSIKEK.

5) 3agHue fienecTKy JeCTBUTETBHO M0/jaBlAeHbl CUJIBHO.

Y meHs roz, 60KoM Beerga «rpoxouet» LY2WR, a TyT oTBepHY/ aHTeHHY U ero Kak OyATo Obl 1 HeT.

73!
Bnagumup Yenbiokenko, EU2AA

[Mpukpenun ckanbl ctpanul] DUBUS 1/2017 co crarbeid YU7XL.



Twin-boom Yagi Antennas
for 144 MHz

by Slobodan Bukvic, YUTXL - yu7xi@mts.rs, www.gslnet.de/member/yu7xi

Introduction
You have a small garden and no room for a big antenna? A good answer could be the twin-boom
antenna. The characteristics of a 10 m long Yagi can be achieved with a 6.5 to 7 m long twin-
boom antenna.

._I . : o g k‘l I S s
Fig. 1: Antenna X21705XL1 under test

This is an unusual approach to making high gain antennas. The idea is to build two vertically
stacked Yagi antennas, whose stacking distance is small. The reflector, the radiator (and some-
times the first director) are common to both Yagis. Some time ago | mentioned this antenna type
in Dubus. Now | am going to describe such an antenna for 144 MHz.

Advantages
The small stacking distance does not give a big increase in gain. It is usually around 1 dB over a
single Yagi (maximum 1.5 dB), but there are other benefits of such a configuration:
« Because the radiator is common for both antennas, there is no need for a phasing harnes
sand its loss is therefore eliminated.
« The small stacking distance means good antenna temperature characteristics. Due to this
fact, their G/T ratio usually is about 2 dB or better than the classic style Yagis, particularly
for short antennas.
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» The vertical radiation pattern is narrower than the horizontal (and much cleaner). Every |

Dxer loves this. ‘

» Close stacking enables a better SWR curve and bigger working bandwidth.

As you can see, the booms should be slightly bent toward each other alongside for best perform- |

ance. The vertical distance after bending is not critical, so a little error in the bend is unimportant.
However the element distance/position is given on the centreline between the booms and should |

be projected vertically onto both booms precisely. |

The Driven Element -

| have designed many twin-boom antennas with open, folded or LFA radiators, but found the
double quad the best shape of radiator. With such a radiator, the antenna gives up to 0.5 dB of
additional gain in comparison to other radiator forms. '

Construction :
You might say this configuration is hard to build. No, it is not! Both booms strengthen each other,
and both booms are additionally reinforced by mounting on a vertical frame holder. At the ends,
both booms are finally squeezed to maintain the necessary boom curve, which gives some more
strength. You can even use a very small boom diameter.
| built a 2.68 A (5.575 mm) long double boom Yagi for 144 MHz using @25 mm soft Aluminium
tubing, with 1 mm thick wall. Note that the 6 m long boom weighs just 1 kg. The gain is nearly 16
dBi. For such a gain, a classical Yagi would be 8 m long - which means a much thicker boom
tube, plus boom reinforcements. '
| built the antennas with LFA radia-
tors. Later | became aware that the
double quad performs better, so now
| am preparing to replace the LFA §
radiators with double quad ones.
The photos speak more than words.
You can see my EME system, which
consists of four such antennas. |
started working EME with them in &
October 2016 and it is too early to £
speak about experiences. However, [
| can compare them to my previous |
antennas, 16 x 9 ele hybrids, which
were blown in June 2016 by a tor-
nado (who says there have never
been tornados in my area?). For me
they are performing very well. The
only drawback is the lack is XPOL,
which is naturally not possible with
this antenna type.

Fig. 2: Four antennas
stacked vertically at 5.00 m
and horizontally at 4.40 m
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X21410XL7Q - Antenna Details

e i sl
/ L

/ |
/ v

///
ALl b ey

Fig. 3: Layout of the X21410XL7Q antenna

This is a small antenna, just 2.825 metres (1.36 A) long, but very efficient because its radiator is
in the form of double quad. This allows the possibility of placing the antenna in front of the sup-
port structure. The gain of 14.12 dBi is very respectable for such a short antenna. With classic
Yagis, this level of gain can be obtained with boom lengths of 2.0 A or more. However, a 4 m long
Yagi usually cannot be placed in front the stacking frame without ropes and other support com-
ponents.

The radiator is made in the form of double rectangle. The middle horizontal rod has a 10 mm gap
—for the feed points. Impedance at the feed point is 200 Q. This means that you have to use ¥z A
balun to connect the 50 Q coax feed. Boom corrections have not been calculated. | suggest you
use insulated elements, placed at least 10 mm above the boom.

23 5*61\{.@4;1

Dimensions

Position
Length
Height

Dimensions in mm, the elements are 10 mm diameter, no boom correction included. Heights are
measured from the centreline. her

Radiator dimensions

: >
Fig. 4: Sketch of the radiator N

(9= 10 mm, H = 806 mm,
V=220 mm).

The 10 mm gap is

for feeding the antenna.
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Comparison

The following table shows the X21410XL7Q data inserted in part of the VE7BQH table, where it
belongs according to its boom length.

SINGLE Antenna FOUR Antennas in H-Stack
I GAIN |Z VSWR | E H Ga Tis | Ta GIT
(A) (dBd) | (ohm) (m) [(m) |(dBd) |(K) |(K) (dB)
X21410XL7Q 136 11197 [1991 |1081 [3.88 |3.38|17.25 |30 2364 |-4.33
Vine 6 FD 1.10 |9.69 483 |11.181 |2.64 |221 1567 |8.2|2384 |-595
GOKSC 6LFA | 1.13 |9.869 49.3 : 260 (2191564 |4.0|236.9 | -5.96
DDOVF 6 16 97y 27.2 263" [222 | 1570 [6.5 240.1.| ~5:94
M2 2M7 1.28 |9.94 204.9 265 |226|15.76 | 3.7 |245.0 | -5.98
p 9 GOKSC 7LFA [ 1.39 |10.62 |48.0 2.84 |249 |16.53 [ 1.8 |248.9 [-5.28
' DG7YBN 7 144 | 1059 |47.2 288 |[247 (16.55 (4.5 | 242.7 |-5.15

TYPE of
Antenna

os)
=3

Vine 7 FD 145 |10.56 |47.9 2.83 | 246 (16.47 (8.2 | 238.6 |-5.16
G4CQM 7 1.20, 11076 | blE 289 |253 1664 | 7.9 2399 -4.96
CT1FEW T 1.54 :910.82 | 28.0 2.87 |2%60|16.70 (2.8 | 237.7 | -4.96
DK7ZB 7 g By O B B B 316 | 284111743 6.8 272.6/'| -8.07
IKOBZY 6 {226 T i gt R (1 310 |2.77 |17.04 | 4.8 | 266.56 |-5.07

2.89 | 2511668 (6.7 (236.9 |-4.90
291 |256 |16.84 (3.5 |238.8 |-4.79
318 |2.:86'| 17.26 | 8.7 | 278:9 | -5:04
3.15 |[2.40 |16.95 |3.6 | 2222 |-4.37
3.07 | 2.75 |16.99 [ 5.3 |1256:( | -4.95

G4CQM 1ouzz | 1.67 |10.74 | 451
DG7YBN 8 1.68 |10.94 |47.5
14GBZ 7 1.69 [11.41 484
3}5 GOKSC 8LFA |1.79 |11.06 |50.0
W1JR8MOD |180 |11.14 |[50.0

DJ9BV 1.8 1.80 |11.34 |77.5 3.16 | 2.80 [17.28 5.5 [261.2 |-4.74
K1FO 10 1.84 | 1134 |294 3.10 . | 278 1¥:27.: 4.3 | 2577 | -4.69
Vine 8 FD 1.85 | 1118 |51.4 3.00 (263 |17.06 [8.5|232.3 |-4.45
YUT7EF 8 1.87 " '11.31 ' | 48.5 3.04 |271|17.23 | 3.8 |242.1 |-4.46
BQHSB 1.88 |11.60 |50.0 328 |297 [17.62 | 7.2 |289.3 |-4.37
URSEAZ 9 1.89 |11.32 |49.2 3.07 [275|17.26 | 3.6 | 249.7 |-4.56
G4CQM 8 1.9% 1| 11,624 | 4955 3.15 283 [17.45 [ 5.1 |248.5 |-4.35
KF2YN Boxkite9 | 1.92 | 13.98 |48.2 445 |3.70 | 19.95 | 5.6 | 228.6 |-1.48
CT1FFU 8 .84 1 Te28 i 2 296 (262 (47.10 |29 [232.3 |-4.41
GOKSC 80OWL |1.95 |11.63 |48.9 3.18., (282 | 44.55 | 4.6/ | 2367 |-4.02
10JXX 8 2004 (12417 200.4 3.46 | 3.17,[18.10 | 9.3 | 257.3 | -3.86
DGOOPK 9 2.07 |11.45 |284 3.04 272 [17.34 (5.7 | 231.9 [-4.16
DK7ZB 8 2,09 [12.070 .28:0 340 |3.10 | 18.02 | 4.8 | 253.6 |-3.87

333 [3.04 |17.96 [4.9 | 247.0 |-3.82
3350 |13:06 [ 18i02: 4.7 | 246.50 -3.75
3.33 |3.04|17.92 | 108 |245.9 | -3.84
andwidth — VSWR measured on 145.000 MHz

44,5’_’, GOKSC 90WA |2.09 | 11.99 149.1
| RA3AQ 95 212 |12.04 |47.1
M2 9SSB 220 41.86" v 2008

Z(ohms) - measured on 144.100 MHz -

PR T N G G W ' [P G W W (P (I G G, G G S Q. S N S S N, T SRR | R e e

WvowivacomohacohbMabrwashbMaNMNbMIOowaa N2 0O
QoMo 2O SNBEREPENSON LN RO ORN K

EE Ty, U U e W sl s eyl A T, e G i G N S i e U R S g T L L S R S (P T Y

Performance Data

No of | L G F/IB |F/Sh |FISv |Hor |Ver |Tem |GIT |Tlos
ele | (mm) |(dBi) | (dB) |(dBi) |(dBi) |(®) [() [p(K) |(dB) |(K)
14 2825 |14.12 | 28.06 | - 17.53 | 43.0 | 33.4 | 222.0 | -9.35 | 3.3

Frequency for SWR=1.5 (MHz) Z (Q) SWR
Lowest | Highest | Bandwidth | at 144.100 MHz | at 145.000 MHz
139.300 | 146.200 | 6.900 1991 1.08:1

-

104




Tatal Field EZNEC+ Total Field EZNEC+ I

’
!

T o R
1

144.1 MHz 144.1 MHz

Azimuth Plot Cursor &z 0.0 deg. Elevation Plot Cursor Eley 0.0 deg. )
Elevation &ngle 00 deg. Gain 14.03 dai Azimuth Angle 0.0 deg. Gain 14.03 dBi |
Outer Ring 14.03 dbi 0.0 dBmax Outer Ring 14.03 dBi 0.0 dBmax

0.0 dBmax3D 0.0 dBmax3D |
3D Max Gain 14.03 obi 3D Max Gain 14.03 dBi i
Slice Max Gain  14.03 dBi @ Az Angle = 0.0 deg. Slice Max Gain  14.03 dBi @ Eley Angle = 0.0 deg. |
Front/Back 2505 dB FrortBack 25.06 dB
Beamwidth 43,0 deg,; -3dB @ 338.5, 21 5 dea. Beamwwicth 334 deqg; -3dB & 3433, 167 deg.
Sidelobe Gain  -14.03 dBi @ Az Angle = 180.0 deg Sidelobe Gain  -3.5 dBi @ Elev Angle = 51 .0 deg.
Frort/Sidelobe  28.06 dB FrortiSidelobe 17 .53 dB

Fig. 5: Radiation patterns for a single antenna (the value for gain is not corrected).

EZNEC+

Freq 144 MHz |
SWR 1.019 200 ohms
z 197 4 at 0.75 deg.
=197.4 +] 2.597 chms
Refl Coeff 0.009234 at 134.56 deg. Fig. 6: SWR diagram for SWR = 1.5
mstinas st AR (losses included for Al) .

Freq MHz 146
Freq 1441 MHz Source # 14
SWR 1.015 0 200 ohms ;
Z 1991 at 0.79 deg, |
=1891 +j 2.757 ohms
Refl Coeff 0.007289 at 10821 deg. . L .
= .0.002277 + | 0.006924 Fig. 7: SWR diagram from 144 to 146 MHz

RetLoss 427dB (losses included for Al)
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Stacking
The twins stack very well. Use the following stacking distances, because some different dis-
tances can produce quite unwanted results! If you need to use other distances, please, send me

an e-mail and we will find the best solution.
Two antennas in vertical stack

Distance (mm) Gain (dBi) | TA(K) [ Tlos(K) | G/T (dB)
Per DL6WU formula 3620 17.13 222.4 3.3 -6.34
For lowest temperature | 3620 10613 222.4 3.3 -6.34
For highest G/T 3680 17:18 22277 8:3 -6.33
Four antennas in vertical stack
Distance (mm) Gain (dBi) | TA(K) | Tlos(K) | G/T (dB)
Per DL6WU formula 3620+3620+2620 | 20.14 221.8 33 -3.32
For lowest temperature | 3380+3380+3380 | 19.99 217.8 353 -3.39
For highest gain 3680+3680+3680 | 20.17 2234 358 -3.32
For highest G/T 3620+3620+2620 | 20.14 221.8 3.3 -3.32
Two antennas in horizontal stack ’
Distance (mm) | Gain (dBi) | TA (K) | Tlos(K) | G/T (dB)
Per DL6WU formula 2838 17.01 2258 .|3.3 -6.53
For lowest temperature | 1420 15.78 21600 ] 33 -7.58
For highest G/T 3800 218 221.0- 133 -6.30
Four antennas in H stack
Horizontal Vertical Gain | TA Tlos | GIT
distance (mm) distance (mm) | (dBi) | (K) (K) (dB)
Per DL6WU formula 2838 3620 20.04 | 226.9 | 3.3 -3.52
For lowest temperature | 1420 3620 18.79 [ 2144 [ 3.3 -4.52
For highest G/T 3800 3680 2019722107313 -3.27
D dBb:

Azimuth Plot
Elevstion Angle 0.0 deg.

144.1 MHz

Cursor Az
Gain

0.0 deg.
201 dBi

Elesvation Plot

Azimuth Angle 0.0 deg.

144.1 MHz

Cursor Eley 0.0 deg.
Gain 201 dBi

Cuter Ring 201 dBi 0.0 dBmax Quter Ring 201 doi 0.0 dBmax
0.0 dBmax3D 0.0 dBmax30

30 Max Gain 201 dBi 30 Max Gain 201 dBi

Shce Max Gain - 201 dBi @ Az Angle = 0.0 deg. Slice Max Gain 20,1 dBi @ Elev Angle = 0.0 deg.

Front/Back 30.04 db FrontBack 30.04 dB

Beamywicth
Sicelobe Gain

Frord/Sidelobe  5.07 B

14.4 deg., -3dB @ 3528, 7.2 deg.
14.03 dbi @ Az Angle = 27 0 deg.

Bearmwyidth
Sidelobe Gain

Front/Sidelobe 1083 dB

14.4 deg, -3dB @ 352.8, 7.2 deg
927 dBi @ Elev Angle = 240 deg.

Fig. 8: Radiation patterns for four antennas in H-stack
(the value for gain is not corrected, H= 3.8 m, V = 3.68 m)
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A, YL 180 dB e

Fig. 9: Radiation patterns for sixteen antennas in H-stack
(the value for gain not corrected, H = 3.80+3.80+3.80 m, V = 3.62+3.62+3.62 m)

1441 MHz 144 1 MHz
Azimuth Plot Cursor &z 0.0 deg. Elevation Plot Cursor Elev 0.0 deg.
Elevation &ngle 0.0 deg. Gain 2472 dBi Azimuth Angle 0.0 deg. Gain 24 72 dBi
Outer Ring 24 72dBi 0.0 dBmax Outer Ring 24 72dBi 0.0 dBmax
30 hax Gain 2472 dbi 3D Max Gain 2472 dbi
Slice Max Gain - 24.72 oBi @ Az Angle = 0.0 deg. Slice Max Gain 24 .72 dbi @@ Elev Angle = 0.0 deq.
Front/Back 30058 Front/Back 30,05 dB
Beamyvidth 104 deqg.; -3dB @ 3548, 5.2 deg. Bearmwvicth 6.6 deg,; -3dB @ 356.6, 3.4 deg.
Sidelobe Gain - 1852 dBi @ Az Angle = 339.0 deqg. Sidelobe Gain 15.28 dBi @ Elev Angle = 6.0 deg.
Fromt/Sidelobe 6.2 dB Front/Sidelobe  9.44 B
. Qe b | penplidEs
A0 -10

Fig. 10: Radiation patterns for sixteen antennas in H-stack (the value for gain
not corrected, H = 1.42+3.80+1.42 m, V = 3.68+3.68+3.68 m)

144.1 MHz 144 1 MHz
Azimuth Plot Cursor Az 0.0 deg. Elevation Plot Cursor Elev 0.0 deg.
Elevation Angle 0.0 deg. Gain 26.14 dBi Azimuth Angle 0.0 deg. Gain 2614 dBi
Outer Ring 26 14dBi 0.0 dBmax Outer Ring 26.14dBi 0.0 cBiman
3D Max Gain 2614 obi 30 Max Gain 26,14 dBi
Slice Max Gain 26.14 dBi @ Az Angle =00 deg. Slice Max Gain 2614 dBi @ Elev Angle = 0.0 deg.
Frort/Back 30.97 dB FrortBack 30.897 dB
Beamwicth 6.6 deg. -3dD @ 3567, 3.3 deq. Bearmuvicth 5.8 deq., -3cB @ 356 6, 3.4 deg.
Sidelobe Gain - 1699 dBi @ Az Angle = 33.0 deg. Sidelohe Gain 1627 dBi @ Elev Angle = 6.0 deg.
Front/Sidelohe  7.15dB Frort/Sidelobe  9.87 dB
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Sixteen Antennas in H-Stack

Horizontal distance Vertical distance Gain | TA Tlos | G/T
(mm) (mm) (dBi) | (K) | (K) |[(dB)
For lowest 1420+3800+1420 3620+3620+3620 |24.81 | 213.1 | 3.3 |+1.52
temperature
For highest G/T | 3800+3800+3800 3680+3680+3680 | 26.23 | 221.5 | 3.3 |+2.77
For radiation patterns of both versions see Fig. 9 and 10 above.
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Fig. 11: Layout of the stack of 16 antennas

Conclusion
This antenna is made of Al tubing with 10 mm diameter. Also available are versions with other |
boom diameters. (5, 6 or 8 mm, or inch sizes). Just send me an e-mail, if you need something |
different from the versions presented here. Also, if you make this antenna, please send me your
experiences and photos. Thank you very much. You won’t be disappointed with this antenna, I
am sure. Good DX! §
73, Slobodan Bukvic, YU7XL
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