Messungen an EFHW Balun
2/14 vs. 3/21 Windungen

Seit ein paar Jahren benutze ich nun schon eine gekaufte Hyendfed 400 Watt, 8 Band 40m
lang mit der Moglichkeit durch einen anzuklemmenden Zusatzdraht und Spule das 160 m
Band auch zu nutzen.

Beim Betrieb kristallisierte sich 40m und 20m als die Favoriten heraus. Auf diesen Bandern
wurde in Relation zu den anderen Bandern immer bessere Ergebnisse erzielt.

Da der Hyendbalun auf Kompromiss gewickelt ist, (obere und untere Frequenzen noch
nutzbar) wollte ich wissen wieviel ein spezieller fir die unteren Bander gewickelte Balun
kann.

Also ein Balun 3/21 mit gleichen Kernen gewickelt. Ebenfalls fiir 400 Watt mit dem
gleichen Draht.

Sollte man in der gliicklichen Lage sein eine Beam flir 20-15-10m zu besitzen, kdnnte man
hier ja noch optimieren und versuchen die Daten fiir 160-80 zu verbessern und 40 zu
halten, vielleicht auch noch 20m.

Nachfolgend die Ergebnisse am Messplatz. Diese miissen dann noch am Draht der
Antenne verifiziert werden.



Getestet wurde mit dem Nanovna. Mit 2700 Ohm Abschlusswiderstand.
Kerne jeweils 2xFT240-43.

Der gedoppelte Kern mit 2/14 Windungen wurde beim letzten FD von Q07 benutzt.
Der zweiter gedoppelte Kern wurde mit gleicher Drahtstarke bewickelt, jedoch mit
3/21 Windungen, um zu besseren Werten auf 160 und 80 m zu kommen.

Nachfolgend die Ergebnisse als Tabelle und die jeweiligen Ubersichts- und
Einzelmessungen.

Am Ende auch noch eine Messung der derzeit Installierten Antenne.
(Die eingebauten SWR Messer in den TRX und SWR-Meter zeigen bessere Werte als der VNA )

Sowie die Messungen des eingebauten Balun und Messungen mit angeschlossener
Antenne, gerade kreuz und quer in geringer Hohe verlegt, um die Funktion zu testen.

Fazit: Wer nur die Frequenzen 160-80-40 mit der Langdraht EFHW abdecken
will/muss , sollte die Kombi 2xFT240-43 mit 3/21 Windungen benutzen. Bei diesem
Balun sind auf dem Messplatz Verbesserungen von 6 bis Giber 20 dB messbar.



3/21 Wdg. 2xFT240-43 fiir 160-80-40
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FD-Balun 2/14 links, neu 3/21 rechts
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2x FT240-43 Kerne m Ricklaufdémfung | |

2/14 Windungen 20m -14 dB
_--_-_
2/14 Windungen -18 dB
_--_-_
2/14 Windungen -13dB
_--_-_
2/14 Windungen 160 m : - 6dB
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Marker 1

S11VSWR
Frequency: 8.54000 MHz VSWR: 1.282 3
Impedance: 39.53 -3.62Q Returnloss:  -18.155dB
SeriesL:  -67.435nH Quality factor: 0.092 2 Ke rn e’ 2/ 14’ 1-30 M H Z
Series C: 5.1504 nF 511 Phase: -158.63°
ParallelR:  39.858Q S21Gan:  -80.714dB Zn
g Parallel X:  42.804 pF 521Phase: 104.65°
I
= - Marker 2
‘ hEEE i 2 Frequency: VSWR: =0 |
PR Impedance: Return loss: 3 /\/—\
= Series L: Quiality factor: "
Marker 1 [.J ®  seriesc: 511 Phase: el 3 //
Marker 2 I ] E‘ ®) Parallel R: 521 Gain: \ /f/
= Parallel X: 521 Phase:
o
Marker 3 | |'m O
o Marker 3 )
| Hide data | locked O proqency: VSWR: 1000k 5.83M 10.67M 15.5M 20.33M 25.17M 30.0M
=5 Impedance: Return loss: 511 Return Loss (dB)
Series L: Quiality factor: 0
Estimated cable length: 2.999m Series C: 511 Phase:
} Time Domain Reflectometry ... | Paralelr: 521 Gain: 5
Parallel X: 521Phase:
Reference sweep o -10 T o NN ek
P
..--"—'.”'
\ Set current as reference | MinVSWR: 1.034 @ 4.48000MHz -15 \ e i
Pesetrern Return loss: -35.632dB
-20
S21
Serial port control e pd
- Min gain: -93.832 dB @ 23.3300MHz -25 a3
Serial port | COM3 S| VRescan j Max gain: -73.384dB @ 25.9400MHz \ /
: - )
-35
Files . Calibration ...
I B | | 1| = -40 1} T
Display setup ... About ... Analysis ... | 1000k 5.83M 10.67M 15.5M 20.33M 25.17M 30.0M
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Sweep control

sert [ wwz] | conter [ awe]
sp [ 15wz] | span

Segments 140.0kHz/step
I
I 1

Sweep \ Stop

Markers

Marker 1 ne®

Marker 2 | |[m] ©
Marker 3 [ ] ’i} O

Hide data | Lodked O
TDR
Estimated cable length: 703.591m

Time Domain Reflectometry ...
Reference sweep
Set current as reference
Reset reference

Serial port control

Serial port | COM3 || Resean |

o

Marker 1

Frequency: 1.84000 MHz
Impedance: 22.22 428 Q
2.4198 pH
-3.0919nF
57.44Q
3.9465 pH

Series L:
Series C:
Parallel R:
Parallel X:

Marker 2
Frequency:
Impedance:
Series L:
Series C:
Parallel R:
Parallel X:

Marker 3
Frequency:
Impedance:
Series L:
Series C:
Parallel R:
Parallel X:

S11

VSWR: 3.074
Returnloss:  -5.865dB
Quality factor: 1.259
511Phase: 113.62°
521 Gain: -77.716 dB
521Phase: 127.39°

VSWR:

Return loss:
Quiality factor:
511 Phase:
521 Gain:
521Phase:

VSWR:
Return loss:
Quality factor:
511 Phase:
521 Gain:
521Phase:

Min VSWR: 1.096 @ 6.60000MHz

Return loss: -26.794dB

521

Min gain: -93.258 dB @ 15.0000MHz
Max gain: -74.765dB @ 11.0800MHz

. -30

| Fies... || calibration... |
| Displaysetup... | | About [ | Analyss ...

S11VSWR
8

2 Kerne, 2/14, 1-15 MHz

2.75

1.0 -
1000k 3333 5.6M 8.0M

S11Return Loss (dB)
0

20 - /

1006k 3333k 5. 67M 8.0M 10. 33‘4
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Sweep control

Start Center
- 2o
Segments 6.000kHzstep

[ Sweep settings ... ]

I

B

Markers

s.e65780Mz| [ @
| o
| o
| Locked O

Marker 1 |

Marker 2 |

Marker 3 |

| Hide data

TDR
Estimated cable length: 1.342m
’_ Time Domain Reflectometry ... ]

Reference sweep

l Set current as reference

Reset reference

Serial port control

Serial port | COM3 v| | Rescan |

‘ Disconnect

| Res.. ||

o

Marker 1

Frequency: 3.66800 MHz VSWR:
Impedance: 43.82 +j19.5Q Return loss:
Series L: 844.02 nH Quality factor:
Series C:  -2.2306 nF 511Phase:
Parallel R:  52.451Q 521 Gain:
Parallel X:  5.1265pH 521 Phase:
Marker 2

Frequency: VSWR:
Impedance: Return loss:
Series L: Quality factor:
Series C: S11Phase:
Parallel R: 521 Gain:
Parallel X: 521 Phase:
Marker 3

Frequency: VSWR:
Impedance: Return loss:
Series L: Quality factor:
Series C: S11Phase:
Parallel R: 521 Gain:
Parallel X: 521Phase:
Si1

Min VSWR: 1.419 @ 4.10000MHz

Return loss: -15.237 dB

521

Min gain: -102.058 dB @ 3.50600MHz
Max gain: -74.372dB @ 3.36200MHz

1.541
-13.431dB
0.444
95.92°
-80.507 dB
131.49°

S11VSWR
3

2 Kerne, 2/14, 80 m

2.0

1.0

3200k 3350k 3500k 3650k 3800k 3950k 4100k

511Return Loss (dB)
-10

-20

3206k 3350k 3506{( 3650k 3950k 4100k
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Sweep control Marker 1
Start Center 1.9MHz Frequency: 1.85200 MHz VSWR: 3.048
Impedance: 22.43 +28 Q Returnloss:  -5.918 dB
Stop Series L: 2.4056 pH Quality factor: 1.248
6.000kHz/step SeriesC:  -3.07nF $11Phase: 113.43°
‘ ParallelR:  57.362Q 521 Gain: -78.545dB
= . Parallel X:  3.9505 pH 521Phase: 144.34°
E——
z : Marker 2
| |
L SeeD J i Frequency: VSWR:
Mk Impedance: Return loss:
Series L: Quality factor:
Marker 1 I 1.851754MHz | L. ® Series C: S11Phase:
Marker 2 [ I i‘ @) Parallel R: 521 Gain:
Parallel X: 521Phase:
Marker 3 l I
o Marker 3
L Hide data ‘ Locked O Frequency: VSWR:
e Impedance: Return loss:
Series L: Quality factor:
Estimated cable length: 5.032m Series C: 511 Phase:
| Time Domain Reflectometry ... | ParallelR: 521 Gain:
Parallel X: 521 Phase:
Reference sweep s11
[ Set current as reference l Min VSWR: 2.475 @ 2.20000MHz
Reteticiaone Return loss: -7.442dB
521
Serial port control o
Min gain: -88.125dB @ 2.12200MHz
I 1
Serial port | COM3 St ‘ Rescan \ Max gain: -75.524 dB @ 2.03800MHz
’_ Disconnect I Manage ]
Files .. | [ Calibration ... ]
B Disqla}’seh:p...il l About .. \ \' Andysns

S11VSWR
4

g 2 Kerne, 2/14, 160 m

3.25 \K“’-
2.5
1.75-
1.0 |
1600k 1700k 1800k 1900k 2000k 2100k 2200k

S11Return Loss (dB)
0

-2

1700k

1800k 1900k 2000k 2100k 2200k
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Sweep control

Marker 1

Start E Cants Frequency: 8.54000 MHz VSWR: 1.114
Impedance: 45.56 +2.64Q Returnloss:  -25.354dB
Stop Series L: 49.142 nH Quality factor: 0,058
Segments 290.0kHz/step SeriesC:  -7.0676 nF 511 Phase: 147.70°
= ParallelR:  45.715Q 521 Gain: -76.185dB
[ Sweep settings ... ’ =
Parallel X:  14.721pH 521 Phase: 102.64°
I -
Z Marker 2
| swe [ s i o
Markrs Impedance: Return loss:
Series L: Quality factor:
Marker 1 W@  seriesc: $11Phase:
Parallel R: 521 Gain:
Marker 2 | | Iil O °
Parallel X: $21Phase:
Marker 3 1O
| l D Marker 3
[ Hide data I Locked O Frequency: VSWR:
= Impedance: Return loss:
Series L: Quality factor:
Estimated cable length: 3.436 m Series C: 511 Phase:
| Time Domain Reflectometry ... | ParallelR: $21Gain:
Parallel X: 521 Phase:
Reference sweep s11
[ Set current as reference l Min VSWR: 1.021 @ 5.64000MHz
I Tren Return loss: -39.664 dB
521
Serial port control o
Min gain: -113.846 dB @ 30.0000MHz
Serial port | COM3 v|| Rescan | Maxgain: -75.444dB @6.22000MHz
I Files ... | I Calibration
| Display setup ... | | About ... Analysis ...

S11VSWR
10

7.75-
5.5

3.25-

1000k 5.83M 10.67M 15.5M 20.33M 25.17M 30.0M

S11Return Loss (dB)

20.33M 25.17M 30.0M

10.67M 15.5M
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iz NanoVNA Saver 0.2.2-1 (Sweep: 2020-03-31 12:45:14 @ 101 points) = ]

Sweep control Marker 1 S11VSWR

sere [ | coner e o ;
Impedance: Return loss:
sip [ | pon - e

Segments 90.00kHz/step Series C: 511 Phase: 58
: Parallel R: 521 Gain: |
[ Sweep settings ... | o
Parallel X: 521 Phase:

I
= Marker 2
Cs_wg:] ! StoD | Frequency: VSWR: 20 -

M = Impedance: Return loss:
Series L: Quiality factor:
Marker 1 | | B ® seriesc: S11Phase: |
M P R: 1 Gain:
5 l | @ @) arallel 521 Gain;
Parallel X: 521 Phase:
Marker 3 1O
l I D Marker 3 10
[ Hide data | Locked O Frequency: VSWR: 1000k 2500k 4000k 5.5M 7.0M 8.5M 10.0M
R Impedance: Return loss: S11Return Loss (dB)
Series L: Quality factor: 10
Estimated cable length: 14.828 m Series C: S11Phase:
| Time Domain Reflectometry ... | paralelr: 521 Gain:
Parallel X: 521 Phase: 20 -
Reference sweep s11
[ Set current as reference | MinVSWR: 1.003 @ 5.41000MHz e
[ Resatven 3 | Returnloss: -55.814dB
521
Serial port control |
d Min gain: -98.98 dB @ 5.23000MHz g
Serial port [ COM3 v|| Rescan | Maxgain: -75.436 dB @ 9.64000MHz
l Disconnect l l Manage I -50
[ re. | cobewn. |
| Displaysetwp... | | About ... ] Analysis ... 1000k 2500k 4000k 5.5M 7.0M 8.5M 10.0M
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Sweep control Marker 1
Start E Centor Frequency: 7.16000 MHz VSWR: 1131
Impedance: 44.22 +0.447 Q Returnloss: -24.223dB
Sop o Seriesl:  9.9428nH Quality factor: 0.01
Segments 140.0kHz/step  SeriesC:  49.694nF SiiPhase:  175.30°
[ S T I Parallel R:  44.227Q 521 Gain: -80.706 dB
Parallel X:  97.195pH 521 Phase: 132.19°
N -
Marker 2
st ‘ S ‘ Frequency: VSWR:
M 5 Impedance: Return loss:
. Series L: Quality factor:
Marker 1 I 7.181287MHz l [:l:' ® Series C: S11Phase:
Marker 2 | | [I' ®) Parallel R: 521 Gain:
Parallel X: 521 Phase:
Marker 3 O
I | @ Marker 3
I Hide data ] Locked o Frequency: VSWR:
e Impedance: Return loss:
Series L: Quality factor:
Estimated cable length: 4.96 m Series C: 511 Phase:
[ Time Domain Reflectometry ... | Parallelr: 521 Gain:
Parallel X: 521Phase:
Reference sweep s11
[ Set current as reference [ Min VSWR:  1.02 @ 4.36000MHz
‘ A ] ‘ Return loss: -39.989 dB
s21
Serial port control )
Min gain: -88.582dB @ 14.0200MHz
Serial port | COM3 v|| Resan | Maxgain: -75.341d8 @ 5.62000MHz
[ Files ... || calbration...
| Displaysetwp... ||  About... Analysis ...

S11VSWR
3

25 +

2.0 -

L5 +

10.33M

1.0 - + = t T
1000k 3333 5.67M 8.0M
S11Return Loss (dB)

10.33M

1000k 333% 5.67M 8.0M
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Sweep control

Sart [ iz | center

stop Span 14z
Segments ‘:I 140.0kHz/step

[ Sweep settings ... |

Markers

Maker 1|  s.7owsavz] (B ©
e (1[5
Marker 3 [ ke

| Hide data | Locked O

TOR
Estimated cable length: 4.96m
| Time Domain Reflectometry ... |

Reference sweep

Marker 1

Frequency: 3.66000 MHz
Impedance: 52.34 +j0.467 Q
Series L: 20.3nH
SeriesC:  -93.15nF
ParallelR:  52.347Q
Parallel X:  255.22 pH

Marker 2

Frequency:
Impedance:
Series L:
Series C:
Parallel R:
Parallel X:

Marker 3

Frequency:
Impedance:
Series L:
Series C:
Parallel R:
Parallel X:

S11

VSWR: 1.048
Returnloss:  -32.639dB
Quality factor: 0.009

511 Phase: 11.01°
521 Gain: -79.651dB
$21Phase: 135.63°

Return loss:
Quality factor:
S11Phase:
521 Gain:
521Phase:

VSWR:

Return loss:
Quiality factor:
S11Phase:
521 Gain:
521Phase:

| Set current as reference | MinVSWR: 102 @ 4.36000MHz
[ R Return loss: -39.989 dB
s21
Serial port control o
Min gain: -88.582 dB @ 14.0200MHz
Serial port | COM3 v| | Rescan | Maxgain: -75.341dB @ 5.62000MHz
[ Files ... || calbration....
[ Display setup ... l | About ... Analysis ...

S11VSWR
3

2.5 -

2.0

1.5

1.0 - T e

1000k 333% 5.67M 8.0M 12.67M 15.0M

10.33M
S11Return Loss (dB)
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Sweep control Marker 1 511 VSWR

Start E e Frequency: 1.84000 MHz VSWR: 1.281 3
Impedance: 55.57 +11.8 Q Returnloss:  -18.196 dB
S - Sest: 1028 | Quatyfoctr: 0,013

Segments 140.0kHz/step  SeriesC:  7.3111nF SiiPhase:  58.41° -
: ParallelR:  58.085Q S21Gan:  77.032d8 '
[ Sweep settings ... ]
Parallel X:  23.597 S21Phase:  133.02°

Marker 2

weep | : .0 -t
= - £ 4 Frequency: VSWR: o

Mark Impedance: Return loss:
Series L: Quality factor:
Marker 1 | 1.818713MHz | II] @ Series C: 511 Phase: 15 |
Marker 2 I | @ O Parallel R: 521 Gain:
Parallel X: 521 Phase:
Marker 3
l | @ O Marker 3 5L : - . | A |
l Hide data | Locked O Frecueiicy: VSWR: 1000k 333% 5.6™ 8.0M 10.33M 12.67M 15.0M
= Impedance: Return loss: 511 Return Loss (dB)
Series L: Quiality factor:
Estimated cable length: 4.96 m Series C: 511 Phase:
| Time Domain Reflectometry ... | Pparalelr: $21 Gain:
Parallel X: 521 Phase:
Reference sweep s11
I Set current as reference | Min VSWR: 1.02 @ 4.36000MHz
f Reset refe{gtlce 4 Return loss: -39.989 dB
s21
Serial port control 3
Min gain: -88.582dB @ 14.0200MHz
Serial port | COM3 v|| Rescan | Maxgain: -75.341dB @ 5.62000MHz
| Displaysetwp... ||  About.. || Analysis ...
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Sweep control

Marker 1

Start Center Frequency: 7.20000 MHz VSWR: 1111
Impedance: 55.441.13Q Returnloss:  -25.557dB
=top Series L: -25.075nH Quality factor: 0.02
Segments 130.0kHz/step  SeriesC:  19.486nF SiiPhase:  -11.15°
I s e l Parallel R:  55.468 Q 521 Gain: -89.386 dB
Parallel X:  8.1534pF 521 Phase: 123.64°
]
Marker 2
—Swe@—J i 23 Frequency: VSWR:
Markers Impedance: Return loss:
= Series L: Quality factor:
Marker 1 B @  seesc: S11Phase:
™ Parallel R: 521 Gain:
Marker 2 | IO ||f* i
F" Parallel X: 521 Phase:
Marker 3 1O
| I o Marker 3
| Hide data ’ Locked O Frequency: VSWR:
s Impedance: Return loss:
Series L: Quality factor:
Estimated cable length: 21.275m Series C: 511 Phase:
| Time Domain Reflectometry ... | ParallelR: 521Gain:
Parallel X: 521Phase:
Reference sweep s11
| Set current as reference | MinvswR: 1.111@7.20000MHz
P Return loss: -25.557 dB
521
Serial port control )
Min gain: -89.386 dB @ 7.20000MHz
Serial port | COM3 || Rescan | Maxgain: -75.641dB @ 4.08000MHz
Files ... ] ] Calibration ...
Display setup ... 1 ] About ... Analysis ...

S11VSWR
13

10.0-

1.0 -

2000k 4167 6.33M 8.5M 10.67M 12.83M 15.0M

S11Return Loss (dB)
0

-5

-10

-20

-25 -

10.67M

2000k 4167% 6.33M 8.5M
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Sweep control Marker 1 511 VSWR
Start 6.8MHz | | Center 7.1MHz Frequency: 7.18400 MHz VSWR: 1.093 3

Impedance: 53.4-3.08 Q Returnloss:  -27.064dB
5top S Seriesl:  -68.321nH Quality factor: 0.053
Segments | 1] 9.000kHz/step  SeriesC:  7.1837nF SiiPhase:  -40.54°

A 2.5
3 ParallelR:  53.573Q 521 Gain: -78.030 dB

j Sweep settings ... ] -

Parallel X:  23.884 pF 521Phase: 137.24°
EEEE—— o
— Marker 2
]—Stlueep i Frequency: VSWR: 204
Markers Impedance: Return loss:

: Series L: Quiality factor:
Marker 1 | 7.185965MHz | IEI ®  Seriesc: 511 Phase: 15 -
Marker 2 I l m 0] Parallel R: 521 Gain:
. Parallel X: 521Phase:
Marker 3 1O
| | [J Marker 3 10

{ ide data | toced O || oency: VSWR: 6.8M 6.9M 7.0M 7.M 7.2M 7.3M 7.4
s Impedance: Return loss: 511 Return Loss (dB)

Series L: Quiality factor: 0
Estimated cable length: 16452.353 m Series C: 511 Phase:
| Time Domain Reflectometry ... | Paralllr: 521Gain:

Parallel X: 521Phase:
Reference sweep 511
‘ Set current as reference ] Min VSWR: 1.092 @ 7.19000MHz

T Return loss: -27.097 dB

521
Serial port control

Min gain: -92.662dB @ 7.37600MHz
Serial port | COM3 v|| Rescan | Maxgain: 75.979 dB @ 7.35800MHz

l Files ... | [ Calibration
30 . | . |
l Display setup ... ] [ About . Analysis ... J 6.8M 6.9M 7.0M 7.1M 7.2M 7.3M 7.4M
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Sweep control

s cons
Stop Span
Segments 140.0kHz/step
T |
I

Sweep Stop

Markers

570263200z |8 JKO;

Marker 2 | |[m] O
Marker 3 | | m O
[ ide data | Locked O
TOR

Estimated cable length: 141.573m

| Time Domain Reflectometry ... |

Reference sweep

Marker 1 S11VSWR
Frequency: 3.70400 MHz VSWR: 1.695 6
Impedance: 59.26 +27.5Q Returnloss: -11.774dB
Series L: 1.183 pH Quality factor: 0.465
Series C: -1.5607 nF 511 Phase: 57.27°
ParallelR:  72.051Q 521 Gain: -78.962dB D
Parallel X:  6.6635 pH 521 Phase: 128.89°
Marker 2
Frequency: VSWR: 35
Impedance: Return loss:
Series L: Quality factor:
Series C: S11Phase: 2.25
Parallel R: 521 Gain:
Parallel X: 521Phase:
Marker 3
1.0 :
Frequency: VSWR: 3200k 3350k
lipecetice: Beloss: S11Return Loss (dB)
Series L: Quality factor: 0
Series C: $11Phase:
Parallel R: 521 Gain:
Parallel X: 521 Phase:
-5 \\
Si1

[ Set current as reference | MinVSWR: 1.686 @ 3.68600MHz
T — Return loss: -11.853 dB -
s21
Serial port control
Min gain: -91.483 dB @ 3.92900MHz
Serial port [ com3 v|| Resan | Max gain: -74.003 dB @ 3.58700MHz
-15
\ Fies ... || calbration....
20
[ Display setup ... | | About ... Analysis ... 3200k 3350k

3500k

3650k

3650k

3800k

3950k

3950k

410bk

4100k
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Hier der Balun, eingebaut in das Gehause.
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Uberpriifungsmessung im eingebauten Zustand an 2700 Ohm gegen Masse

i NanoVNA Saver 0.2.2-1 (Sweep: 2020-04-19 17:54:10 @ 101 points)

Sweep control

Start | 1MHz | | center | 8MHz |

Stop [ 1swHz|[span | 1awmz]

Segments [ 1] 140.0k¢z/step

| Swee9 settings ... |
Sweep ' Stop

Markers

Marker 1 1.900585MHz| il JROJ
Marker 2 36403511z | || O
Marker 3 7.119883mHz | |l O

Hide data | Locked O
TDR
Estimated cable length: 5.392m
‘ Time Domain Reflectometry ...
Reference sweep
Set current as reference
Reset reference
Serial port control
Serial port Rescan
Disconnect [ Manage
Files ... Calibration ...
Dis?layseh{p... About ...

Marker 1 511 VSWR
Frequency: 1.84000 MHz VSWR: 1.271 3
Impedance: 55.31 +11.5Q Returnloss:  -18.458 dB
Series L: 993.38 nH Quiality factor: 0.208
Series C: -7.5316 nF 511Phase: 58.98°
ParallelR: 57.691Q S$21Gain:  -86.330dB z3
Parallel X:  24.031pH $21Phase: -142.17°
Frequency: 3.66000 MHz VSWR: 1.044 20
Impedance: 52.22 4j0.12Q Returnloss:  -33.245dB
Series L: 5.2158 nH Quality factor: 0.002 "»,
SeriesC:  -362.54nF S11Phase:  3.02° 15 \\
ParallelR:  52.222Q 521 Gain: -84.890 dB ‘\
Parallel X:  988.69 pH 521 Phase: -173.16° %, i
\\"--.. _,VMM.
Marker 3 55 ""‘w--.q_‘m‘__._.—-—»'""’""y
Frequency: 7.16000 MHz VSWR: 1.130 1000k 3333k 5.67M 8.0M 10.33M
Impedance: 44.31-0.818 Q Returnloss:  -24.308 dB 511 Return Loss (dB)
Series L: -18.175nH Quiality factor: 0.018 10
SeriesC:  27.185nF $11Phase: -371.32° %\
ParallelR: 44.33Q 521 Gain: -88.405 dB \
Parallel X:  9.2521pF 521 Phase: 34.93° -15 \\'
S11 A o
s -20 \ = S s

Min VSWR: 1.028 @ 4.22000MHz \ P ool
Return loss: -37.221d8 N e

-25 + N /vf
521 X 5 H
Min gain: -100.981dB @ 14.8600MHz \ "5 4
Max gain: -79.083 dB @ 9.26000MHz I /'

l/!/
- \
35 \\__, -
-40 |
Analysis ... 1000k 3333 5.6 8.0M 10.33M

e
.04—4"."{“‘

et

12.67M
r——
™
M'/
.——""..

e

12.67M

15.0M

15.0M
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160m Band ,alles kleiner SWV 1,5 ganzes Band

7 NanoVNA Saver 0.2.2-1 (Sweep: 2020-04-19 18:01:37 @ 101 points) 2= m]
Sweep control Marker 1 S11VSWR
Start l 1.78MHz | Coriter | 1.9MHz | Frequency: 1.90000 MHz VSWR: 1.257 3
- [ o | . | e | Impedance: 55.38 +j10.8 Q Returnloss:  -18.866 dB
2 ol XD 2] seriesl:  905.11nH Quality factor: 0.195
Segments 2.000kHz/step SeriesC:  -7.7523nF S11Phase: 57.67°
= ; ParalelR:  57.45Q S21Gain: 819338 Gl
| weep settings ...
- Parallel X:  24.683 pH 521 Phase: 127.69°
I
SHEER | ey Frequency: VSWR: 0
Markars Impedance: Return loss:
o Series L: Quality factor:
Marker 1 NG| (B @  seriesc: 511 Phase: 15
Marker 2 3.640351MHz l' e Parallel R: 521 Gain:
Parallel X: 521 Phase: ¥
Marker 3 7.119883vHz | |l O
) Marker 3 10
Hide data Loked O Froquency: VSWR: 1780k 1820k 1860k 1900k 1940k 1980k 2020k
= Impedance: Return loss: 511 Return Loss (dB)
Series L: Quality factor: 10
Estimated cable length: 7.548 m Series C: 511 Phase:
Time Domain Reflectometry ... Parallel R: 521 Gain:
Parallel X: 521Phase: -12
Reference sweep s11
Set current as reference Min VSWR: 1.228 @ 2.02000MHz 14
e S Return loss: -19.795 dB
521
Serial port control - -16
- Min gain: -109.394dB @ 1.91680MHz
Serial port | COM3 v Rescan Max gain: -77.115dB @ 1.81120MHz
Disconnect i Manage -18 to——
‘ Files ... || caliraton....
i == = -20 S|
Display setup ... | About ... Analysis ... 1780k 1820k 1860k 1900k 1940k 1980k 2020k

DL4VAI, OV Q07, 03.2020




80 m Band SWV 1,047 Ricklaufdampfung -32 bis — 35dB

+ NanoVNA Saver 0.2.2-1 (Sweep: 2020-04-19 18:04:01 @ 101 points) ]
Sweep control Marker 1 511 VSWR
Start | 3.47vHz| | Center [ 3.65MHz|  Frequency: YR 3
i [ e I " | =T | Impedance: Return loss:
3 SRz o 2l seriesL: Quality factor:
Segments 2.400kHz/step  Series C: 511Phase:
A 2.5
T Parallel R: 521 Gain:
Parallel X: 521Phase:
I
ST S Frequency: 3.63920 MHz VSWR: 1.047 £0
Moitn Impedance: 52.33 +0.277 Q Returnloss:  -32.783dB
. Series L: 12.119nH Quiality factor: 0.005
Marker 1 MEGRECEETRH | M| @ seriesc:  -157.82nF SiiPhase:  6.62° i
Marker 2 3.640351MHz . @) ParallelR:  52.334Q 521 Gain: -86.653 dB
S Parallel X: 432,23 pH 521 Phase: 135.77°
Marker 3 7.119883vHz | B O
Marker 3 io0 .
Hide data locked O proquency: VSWR: 3470k 3530k 3590k 3650k 3710k 3770k 3830k
R Impedance: Return loss: S11Return Loss (dB)
Series L: Quiality factor: 30
Estimated cable length: 16.774m Series C: 511 Phase:
Time Domain Reflectometry ... Parallel R: 521 Gain: —
Parallel X: 521Phase: 32 W\\MM‘
Reference sweep s11
Set current as reference Min VSWR: 1.038 @ 3.83000MHz 34
Reset reference R e i T
521
Serial port control L 36
Min gain: -122.898 dB @ 3.81200MHz
Serial port | COM3 v | | Rescan Max gain: -80.601dB @ 3.72200MHz
Disconnect Manage 38
Files ... | | Calibration ...
-40
Display setup ... L About ... Analysis ... 3470k 3530k 3590k 3650k 3710k 3770k 3830k
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40m Band SWV 1,123 Ricklaufdampfung -25 dB

Reset reference

Serial port control

Serial port | Rescan

Disconnect [ | Manage
Files ... ; Calibration ...
Display setup ... [ About ...

Return loss: -25.048 dB

521

Min gain: -105.477 dB @ 6.98000MHz
Max gain: -78.736 dB @ 7.08320MHz

Analysis ...

-28

7| =30
6.98M 7.02mM 7.06M 7.1M

' NanoVNA Saver 0.2.2-1 (Sweep: 2020-04-19 18:05:31 @ 101 points) = m}
Sweep control Marker 1 511 VSWR.
Start | 6.98MHz| | Center | 7.1MHz|  Frequency: VSWR: 3
- I Z I I Vo ] Impedance: Return loss:
e - 2| | Span = Series L: Quality factor:
Segments 3.600kHz/step Series C: 511Phase:
| ParalelR: 521 Gain: =
Sweep settings ... : ’
; Parallel X: 521Phase:
S 2L Frequency: VSWR: 20
Markers Impedance: Return loss:
Series L: Quality factor:
Marker 1 ETEEGH| B @  seriesc: 511Phase: 15
Parallel X: 521Phase:
Marker 3 7.119883vHz | W O
Marker 3 10
Hidedata | Loded O prequency: 7.11920MHz VSWR: 1.123 6.98M 7.0M 7.06M 7.M 7.14M 7.18M 7.22M
= Impedance: 44.57 -0.78 Q Returnloss: -24.729dB S11Return Loss (dB)
Series L: -17.435nH Quality factor: 0.017 20
Extimated cbie length:) 5,032 I SeriesC:  28.665nF SitPhase:  -171.36°
Time Domain Reﬁectometw s ParallelR: 44.582Q 521 Gain: -91.052dB
Parallel X:  8.7746 pF 521 Phase: 99.04° 22
Reference sweep s11
Set current as reference Min VSWR: 1.118 @ 6.98000MHz 24

7.14M 7.18M 7.22M
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20m Band SWV 1,5 Ricklaufdampfung -14dB, alle

Bander oberhalb nicht mehr nutzbar

' NanoVNA Saver 0.2.2-1 (Sweep: 2020-04-19 18:06:58 @ 101 points) X
Sweep control Marker 1 511 VSWR
start | 13.965MHz | | Center Frequency: 14.1750 MHz VSWR: 1.526 3
o T s T Impedance: 53.52 +21.7Q Returnloss: -13.632dB
385 [ aookeee]
P )| St 2] Seriesl:  244.04nH Quality factor: 0.406
Segments 2.400kHz/step Series C:  -516.58 pF S11Phase:  68.94°
. 2.5
‘ Sweep settngs ... ParallelR:  62.347Q 521 Gain: -91.314dB
- Parallel X:  1.7237 pH 521Phase: 115.41°
St 2.0
Sv\{eepr 2 Frequency: VSWR:
Markers Impedance: Return loss:
Series L: Quiality factor:
Marker 1 14.176842MHz | | @ seriesc: 511Phase: 15 5
Marker 2 364035z | || O Parallel R: 521 Gain:
Parallel X: 521 Phase:
Marker 3 7.119883vHz | |l O
Marker 3 io
Hide data Locked O Frequency: VSWR: 13.96M 14.04M 14.11M 14.18M 14.24M 14.31M 14.38M
TOR Impedance: Return loss: S11Return Loss (dB)
Series L: Quality factor: 10
Estimated cable length: 4.313m Series C: 511 Phase:
Time Domain Reflectometry ... Parallel R: 521 Gain:
Parallel X: 521Phase: -12
Reference sweep s11
Set current as reference Min VSWR: 1.505 @ 13.9692MHz 14 A i
Return loss: -13.904 dB
Reset reference
521
Serial port control 16
Min gain: -103.249 dB @ 14.3346MHz
Serial port | COM3 v | | Rescan Max gain: -80.846 dB @ 14.1414MHz
Disconnect Manage -18
Files ... Calibration ...
-20
Display setup ... About ... Analysis ... 13.96M 14.04M 14.11M 14.18M 14.24M 14.31M 14.38M
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Zum Testen wurde der Strahler der FD-Antenne benutzt. Da war die 160m Spule noch
dran. Die Abstimmung des Drahtes war fiir eine Hohe von 10m. Also kann es sein, dass die
Resonanzen nicht stimmen. Die Antenne wurde notdurftig auf dem Grundstilick gespannt
uber Waschestander, Gartenpfosten, Zaun und war vielleicht in einer Hohe von 1,5m.

Es ging nur darum festzustellen, wie tief die Resonanzstellen sind.

i NanoVNA Saver 0.2.2-1 (Sweep: 2020-04-19 19:51:26 @ 101 points) 2 m}
Sweep control Marker 1 S11 VSWR
Start [ 1,26MHz l Center l 1.73MHz | Frequency: 1.56080 MHz VSWR: 1.178 5 ~
Impedance: 55.78 -j6.47 Q Return oss: 21,737 dB
Stop [ 2.2MHz ‘ Span l 94°‘<HZJ Seriesl:  £59.99nH Quality factor: 0.116
Segments 1 9.400kHz/step Series C: 15.755 nF S11 Phase: 44.74° S
Parallel R: 56,530 S21 Gain: £9.448 dB Ty Al S N (P SN N e e
Sweep settings .. Parallel X:  209.31 pF S21 Phase: -13.98° >
Swesp Stop Frequency: VSWR: o
Impadance: Return loss: :
Markers Senies L Quality factor:

Series C: 511 Phase:

Marker 1 1558619MHz | |B| @  parallel R: 521 Gain:

7.0
rallel X ]
Frequency: VSWR: J
L8
Hide data Locked O Impedance: Return loss: 1.0 X 3 v =+ 3 3 S0tk 3
Gesies L Quality factor: 1260 1354 1529k 1663 1797 1931k 2066l 22004
TDR Series C: S11 Phase: S11 Return Loss (dB)
Estimated cable length: 21,842 m Paraliel R: S21 Gain: 0
e % s | —— . a—— e —————————————————a e ————————ar
Time Domain Reflectometry ... . f
s11 ol
Min VSWR: 1.178 @ 1.56080MHz
Referance sweep Return koss: -21.737 dB
-10
Set cumrent as reference 21
R S Min gain: -103.57 dB @ 2.19060MHz
Max gain: -79.184 dB @ 1.52320MHz -15
Serial port control
Serizl port | COMS v Rescan 2 lr
Disconnect Manage
-25
Files ... Calibration ...
-30
Display setup ... About ... Analysis ... 1260k 1394k 1529k 1663k 1797k 1931k 2066k 2200k
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80m Band, durch das Zick-Zack spannen gerade keine ganz gute Resonanz

GO TNUIIU Y INM SUTAT Vi | YRR RVEY U 12 I s g Y TV L OIS

Sweep control Marker 1
Start | 3.2MHz i Canter l 2.55MHz I Frequency: 3.40300 MHz VSWR: 1.381
d 66.04 +j9.45Q Return boss: -15.913 dB
Stop | 3.9MHz t Span I 700kHz | Sedesl: 444 nH Quality factor: 0144
Segments [j 7.000kHz/step Series C: 4.3265 nF S11 Phase:  25.54°
p 2 Parallel R: 67,4050 S21 Gain: -87.171 dB
| Sweep settings ... | Parallel X:  21.93 pH 521 Phase: -11,96°
Te—
| S Stop Frequency: VSWR:
= Impedance: Return loss:
Markers Series Lt Quality factor:
_— Series C: S11 Phasa:
Marker 1 | 24009720z | (] @ pavaliel: 521 Gaim:
1 Parzliel X: 521 Phase:
ot |[m]O
Marker 3 | | [a] O
—! Frequency: VSWR:
‘ Hide data | tocked O Impedance: Return loss:
E S Series Lt Quality factor:
TDR Series C: S11 Phass:
Estimated cable length: 100,069 m Paraliel R: 521 Gain:
- Parzliel X: 521 Phase:
Time Domain Reflectometry ...
S11
Min VSWR: 1.381 @ 3.40300MHz
Reference sweep Return boss: 15,913 dB
Set current as reference ; 521
iy e Min gain: -105.531 dB @ 3.34700MHz
Max gsin: -81.621 dB @ 3.71800MHz
Serizl port control
Serial port | COMs ~ Rescan
Files Calibration
Display s=tup ... About Analysi ..

S11 VSWR

6.25

4.5

275

1.0
3200k 3300k 2400k 3500k 3600k 3700k 3800k 3900k

S11 Return Loss (dB)
L]

-10

-15

-20
3200k 3300k 3400k 3500k 3600k 3700k 3800k 3900k
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Trotz der lausigen Installation in geringer Hohe hier ein SWV von 1.013 und einer
hervorragenden Rucklaufdampfung von —43 dB !!!

DL4VAI, OV Q07, 03.2020

v NanoVNA Saver 0.2.2-1 (Sweep: 2020-04-19 19:57:08 @ 101 points) = (]
Sweap control Marker 1 S11 VSWR
Start l 6.8MHz I Center [ 7.1MHz J Frequency: 7.07000 MHz VSWR: 1,013 5
d 50.52 +j0.406Q | Rewmloss: 43,626 dB
Stop | 7.4MHz | Span [ 600kHz ] Seesl:  9.1471 nH Quality factor: 0.008
Series C:  -55.401 nF S11 Phase:  37.62°
Segments 1 7.000kHz/step
; Parallel R:  50.526 @ 521 Gain: -91.952 d8 40
| Swesp settings .., Parallel X: 141,42 pH S21 Phase:  50.74° I
o
100% Marker 2 f
| 5 , .
s Stop Frequency: VSWR: - \ //
Impedance: Return loss:
Markers Series Lt Quality factor: \ /
Series C: S11 Phase: \
i 1@  reir 521 G N ,
2.0
w2 |[mo ™ i e
e E— e
k Frequency: VSWR:
Hide data Locked O Impedance: Return loss: 1.0
SRy usality Fackor 6.8M 6.89M 6.97M 7.06M 7.14M 7.23M 7.31M 7.4M
TDR Sernies C: S11 Phase: 511 Return Loss (dB)
Estimated cable length: 16372844 m Paraliel R: 521 Gain: )
Parzliel X: 521 Phase:
Time Domain Reflectometry ... M.M M”M
st \ ,,.,o""""
Min VSWR: 1.013 @ 7.07000MHz -10 ~
Reference sweep Return koss: 43.626 dB
Set current as reference 1
-20
S Min gain: -101.132 dB @ 7.28000MHz
Max gain: -78,538 dB @ 7.26200MHz
Serial port control 30
swim =
Disconnect Manage 40
T -50
Display setup ... About ... Analysis ... 6.8M 6.89M 6.57M 7.06M 7.14M 7.23M 7.31M 7.4M



Dieser Test |a3t auf sehr gute Ergebnisse bei richtig aufgebauter Antenne schlielSen.
Auf 160m und 40m wurden in nur 1,5m Hohe schon gute Anpassungswerte erreicht.
Der etwas schwachere Wert auf 80m ist dem Zick-Zack aufbau geschuldet und war
vielleicht gerade fiir 80m etwas unglinstiger, wobei da das SWV auch schon bei 1,3
war. Also etwas besser als mit dem derzeit verwendeten Originalbalun von
Hyendfed.

Wer fiur die hoheren Bander eine Beam verwendet, kann mit einem solchen Balun
die unteren Bander 160-80-40 optimieren und mit einem SWV von 1,5 auch noch
das 20m Band bedienen.



Viel Spals beim Bauen und Testen.
Vy 73 de DL4VAI

| Astenna 8.8 m.

80 -40 -20 -15 -10m. 110uH
Tr. { }
20.35m. 2.39m.
4020 .10m 34uH
n’

10.1m. Ced 1 850,

110uH coil : 260 turns Imm. cul.  34uHceil : 90 turns
1mm. cul close wound on a 19mm pvc tube
start tuning the long wire on the high bands.

UNUN1

FT240-43 kem

1:49 transformer Y

for end fed antennas
3530 mHz

27 oans Jiun ik
an k124045

4 2 trms te grosmd
trx €2 L00gE 1008V

Aanvulling ot 1/2 golf (7,15 MHz) Aanvulling tot 172 golf (3,65 MHz)
o L=2,3m L=17m
sTUB
Fine adjust 7.15MHz ;

End Fed antenna for 10, 20 , 40, 80 (75) meter bands

As build by PAODMM

49:1 Transformer

Primary 2 Turns.
Secondary 14 turns (Total turns)

To End Fed Half Wave Antenna.

Parts List

Toroid Core:
Mouser Part #623-5943003801
240-43 Toroid 12.7mm x 61mm

*Use 1, 2 or 3 cores depending on
transmitter output to be used.

Capacitor:

Mouser Part #81-DHR4E4C221K2BB
100 - 110 pF. You can use TWO
220 pF @ 15 kV in series

Antenna:

80m - 10m use a 134’ wire
40m - 10m use a 67" wire, efc
Wire:

14 gauge enameled wire. ™™

** When using 3 toroid cores start
with a Primary wire of ~13" and
Secondary of ~80" long. 1 & 2 cores
will use less wire.
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