ZS6BKW Antenna at AK6R

My ZS6BKW Antenna

In my search for a multi-band antenna, | cam across the ZS6BKW antenna which has proven to be a real winner at my
station. Lots of DX, no antenna tuner, only 92 feet wide and easy to switch bands. | used the ladder line lengths
suggested by W5DXP (http://w5DXP.COM) and the antenna has performed great especially on all my FT-8 contacts from

40-10 meters. The Antenna was specifically tuned for the lower CW or FT-8 frequencies on 40-20-17-12-10-6 meters but
will cover the SSB and FM portion of the bands with a switchable feed line length.

Here is how it all went together:

// Insulators \
Ty >

Cut antenna length to 92 feet. total

450 () Ladder Line ——»

Ladder line to antenna feed point is 37 feet.
38/39/40 switch adds 1 foot ladder line to
7ZS6BKW at AK6R tuned for 40-20- length. Ladder line to balun length is 1 feet

17-12-10-6 meters—no tuner needed

1:1 Balun Part#is CB-1-1500T S

Keep coax lines as short as possible. Noise Filter Part#is CMNF-500SHF
38/39/40
Mount 1:1 balun outside of shack and Ft Switch
feed coax inside to noise filter and H
transceiver.
1:1 Coax
Mount as high as possible or at least Balun
30 feet above ground.

Advantages: no tuner required for 5
band coverage, SWR < 2:1
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Noise Filter
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Feed Line Selection Table for lowest SWR

Band 40 20 17 12 10 6
Length/Mode | CW/FT8 SSB CW/FT8 SSB CW/FT8 SSB CW/FT8 SSB CW/FT8 SSB FM CW/FT8 SSB
38' v v v v
40 . . v v
39 v v 4 v v v v v

Ladder line to balun hooked to center contacts of switch. Actual ladder line length from antenna to switch is 37 feet. In
table form the lowest SWR for the band/modes are shown below:


(http:/w5DXP.COM

ZS6BKW Antenna at AK6R

Here are some of the parts | used:

¥ PALEMAR
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Palomar Engineers 1:1 Balun — CB-1-1500 for 1500 Coaxial Switch bypass tuner used on 80 meters only
watts on FT8. Effective range is 1.8-61 MHz so allows 6
meter operation on te antenna
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Ladder Line length adjustment switch. In “38” position length is 38 feet total to balun. Note switch to balun is 12 inches
and 1 foot extra added at switch when in”38"” position and 2 Feet in “40” position.

SWR Measurements from AK6R ZS6BKW measured after 8 feet of coax from 1:1 balun:

Overall 40-10 frequency range with 39 or 40 feet ladder line.

Min SWR= 1.7@ 17.900 MHz AVG= 4
15" Resonsnl ireq: G.73435 , 7.07454 , 11.16903, 14.24398 , 14.61703, 17.73925 , 16.03082 , 22.35274 , 24.90925 , 25.34198 , 2046146 , 20.90946
o ) I 5 F 1 100
sond | | ; S———
: Freq Step = 0.100
i I : Zrol = 50.000
i : SWR - 24.004
4 i Zrmag - 46 067
EE B ; Phase - -85.227
i RN Mag-0.9203
225 i =11= 0 0756 - 0.8170
SN m
175 4
1.50 o Rp- 553601
Xp = 46 22
Cp= 624864 pF
125
Gp - 9.001606
Bp = -0 621632
1.00
0
58 10.0 150 20 20 300
FREQ (5.0 WH2/div)
s 50
; . ; 0L 100
Mar 16, 2018 16.44:04 AKER ZSBBKW 20-10 Position —compared 1o 40-12-17 pasiion - 40-10 meter bands-39 feet LL [
Direct SOZ39 Alter Unit Foxed ol
AM_contig.cta
Min SWR= 1.33 @ 6.900 NHz AVG- 4
SWR  Resonant freq: 7.00525
3.25 = ™ 100
300 o Freq =6.9193
Freq Step - 0.010000
275
40 FT Zref= 50.000
SWR = 1383
i Zmag - 63814
250 Phase = 12.030
Rho Mag-0.1608
225 511=0.1227 + 0.1038
5 % refl power = 2.6
DC Voltage = 8 98
200 JgRCZOp———ee e L | so
[5s2] Equivalent Circuit
= 62413
Ls = 3059193 nH
150 - Rp= 65247
I Xp= 306.187
L Lp= 7.0427 wh
125
Gp= 0015326
Bp= 0.003266
1.00
o
6.900 7.000 7.100 7.200 7.300 7400
FREQ (0.050 MHz/div)
50 L 50
—00 L 100
Apr 10, 2019 15:2345 ZSGBKW 40 meters 38-39-40 feet feed line SWr FILES: (prog 9154)
915A Direct S0239.2cal  Lacal

_AIM_config.cfg
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20 meters

Min SWR = 1.30 @ 14.130 MHz Ave- 4
SWR Resonant freq: 14.06815 , 14.48938
32 — 100
3.00 Freq = 13.9046
Freq Step = 0.010000
2759 Zrel = 50.000
SWR = 2.595
i Zmag = 78.909
250 Phase = 42.063
Rio Mag-0.4437
i s11= 0.2555 + j0 3625
22 % refl power = 19.7
DC Voltage = 8.98
200 o) — 50
Equivalent Circuit
58.583
1.75
1.50
1.25
Gp = 0.009408
Bp = 0.008490
1.00
+ + + + o
13.900 14.000 14.200 14.300 14.400 14.500
FREQ (0.050 MH2/div)
s0
: -0 L 100
Apr 10, 2019 15:32:32 ZSEBKW 20 meters 35-39-40 feet feed fine swr FILES: (prog 9158)
915A Direct SO239.acal  Lacal
_AIM_contig_clg
Min SWR = 1.25@ 18.195 MHz AVG- 4
SWR
3.25 =y T 100
300 Freq = 18.0006
Freq Step = 0.003980
2 40 FI Zref= 50.000
2037
2.50 101.551
s Phase = -3.330
Rho Mag=0.3414
225 $11=10.3404 - 0.0257

% refl power = 11.7
DC Voltage = 8.8

e e e e e e e e e e e e e e e e S SO
Equivalent Circuit:
Rs = 101.379

1 39FT 38 FT o s

18.000 18.040 18.080 18.120 18.160 18.200
FREQ (0.020 MHz/div)

: 504 s0
r : -100-L 100
Apr 10,2019 15:34:05 ZSEBKW 17 meters 36-39-40 feet foed line swr FILES: (prog 9164)
9154 Direot S0239.30a1 | acal

_AIM_contig cfg
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12 meters

Min SWR= 110 @ 24.700 MHz AVG= 4
SWR  Resonant freq: 2497133
per

- 100

Freq = 24.7000
Freq Step = 0.007580

2754 Zrer= 50.000
1.101

263
3231

Rho Mag-0.0480
511=0.0389 + 0 0282
% refl power = 0.2
DC Vollage = 8.5

225 -

200 o

quivalent Circuit

Gp = 0.021581
Bp = 0.001218

1.00 o
; ' ; B
24.700 24.800 24.900 25.000 25.100
FREQ (0.050 MHz/div)
50 | s0
; ; 1001 100
Apr 10,2019 15:36:44 ZSGBKW 12 meters 38-39-40 feel feed line swr FHES: (prog 9154)
915A Dimct SO239.3cal  l.acal
_AIM_contig.cfg
Min SWR = 1.13 @ 26.318 MHz AVG= 4
SWR  Resonant freq: 28 65910 , 28 83370
325 = r 100
300 o Freq = 27.8197
Freq Step = 0 037980
75 -
278 Zret= 50.000
SWR - 2.864
250 Zmag = 31.365
Phase = 46.179
Rho Mag-0.4824
225 511=-0.2682 - 0.4003
% refl power = 23.3
DC Vollage = 8.98
2.00 ~{SWR= 2.00- — — - sa
Equivalent Gircuit
Rs= 21717
178 - Xs = 22630
= a=10
38 FT Lwme
1.50 Rp= 45298
Xp= 43471
Cp= 131.131 pF
1.25 =
Gp = 0.022076
Bp = -0.023004
1.00 o
+ + + + o
2790 28.30 28.70 29.10 29.50 29.90
: FREQ (0.20 MHz/div)
! o
B ~100-L 100
ZSGBKW 10 metors 38-39-40 foet feod line swr FILES: (prog 9154)
9154 Direct S0z39.acal  L.acal

_AIM_config.cfg
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6 meters

Min SWR= 166@ 49.600 MHz AVG= 4
SWR  Resonant freq: 507872, 51.6273

3.25 =y - 100
3.00 ~ Freq = 49.648
Freq Step = 0.099980
275
Zref= 50.000
SWR = 1.700
i Zmag = 70.165
250 Phase = -22.205
Rho Mag=0.2591
225 ] s11=0.1729 - 0.1905
- % refl power = 6.7
DC Voliage = 3.98
2.00 < 50'
175
1.50 -~
125
X Gp = 0.013185
H Bp = -0.005386
«| 40 FT | 38 FT
o T T T T o
49.50 | 5050 51.50 52.50 53.50 54.50
: FREQ (0.50 MHz/div)
; 50— 50
: ~100-L 100
Apr 10,2018 15:40:50 ZSBBKW 6 melers 38-39-40 leet feed line swr FILES.  (prog 9154)
‘915A Direct S0239.acal lLacal

_AIM_config.cfg



