Low Band DX Antennas (on a small lot)
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Low Band DX Antennas — KY6R Antenna Farm
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40M DX Engineering Phased Array

30M Bobtail (all band) Curtain Array




Low Band DX Antennas — (Location, Location, Location!)
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Start of Hike ﬁ s

Azimuthal Pattern at Elevation : 14,0 deg

| used K6TU’s HFTA Sweep to generate this.
At http://k6tu.net he has tools to generate
HFTA files and then you can run them
through HFTASweep
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ow Band DX Antennas — 160M Confirmed
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Low Band DX Antennas — Solar Cycle 24 / 25

Solar Cycle progression - Sunspot number = * The Low Bands will be especially
important during the years of
sunspot minima, which we have
just dropped into

 Carl, K9LA predicts that Solar
Cycle 25 will be at least the
same as Cycle 24
* The bottom of the cycle is
NN predicted to happen in 2019 —
® Observed Sunspot Number: 15.5 2022 Or SO

e

-®- Observed Sunspot Number - Smoothed Sunspot Number -8 Predicted Sunspot Number




Low Band DX Antennas

* The low bands offer DX once the higher
bands go quiet

* During the last minima (2007 — 2010)
even 20M struggled to open

Peee =" Now LET'S
« —-=3[ ‘TRY SHUNT FEED

e 40M was a real savior for DX-ers

e 160 and 80M had some of the best
conditions as well

e * 30M sometimes behaves like 40 and
) RSy SOMetimes like 20M
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Low Band DX Antennas

* On a small lot (or even a large lot), verticals are most
practical

e Buried or raised radials — or even an “FCP” can be used

 Verticals can take up a surprising amount of space

* The “higher the better” and quarter wave length
verticals work great

160M - @130’ tall!
80M - @65" talll

A0M - @34' tall DX Engineering
30M - @24 tall DV-40-P
_ And DV-160-P
* |ts easy to ﬁet something up for 40 or 30M. In fact, you
can even phase two!

160m FCP as installed at K2AV
4" Separation

e e I P I | STl o O | RIS [ ] ET et | oyrpagrrys between FCP wires.
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Low Band DX Antennas

* Lets go from easiest to hardest antennas to put up
on the low bands

e StepplR CrankIR — no radials

e Shortened vertical dipole (using loading coils and “T Bar
hats”) — no radials

* On 40M and 30M a dipole up 50’ or more is a good
antenna

* Single vertical using an UNUN or current choke and
radials
* 2 element phased arrays — with radials

e 30M verticals are only 24’ tall and two can be phased
separated by 24’

e 40M verticals are only 34’ tall and two can be phased
separated by 34’

* The biggest decision is what kind of radials (ground or
elevated)
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Low Band DX Antennas

* T—or “Marconi” shortened capacitance hats (Top Hats)
* \V —sloping radials (not as efficient but they worked fine for me)

14m

B&W 3035 190 uH
Ten Tec 238B a riable cap
40 - 500 pf
50 Q

Rground =50

/////// 777




Low Band DX Antennas

* On 80 and 160M, it gets much
tougher, but the Inverted Lis a
very good antenna and can even
be used on 160 — 30M with a
tuner

* Its easy to use a 43’ vertical and
use a couple wires to make it
resonate on 80M

* 160M is the biggest challenge — on
a small lot, its hardly ever “easy”

* You try to get to Y4 wavelength on
the low bands, but there are tricks
and schemes to overcome the size
requirements on 80 and 160M

J-q

THE "L" NETWORK 1S
COMPRISED OF A (HV)

CAPACITOR & INDUCTOR Y,
(FIXED OR VARIABLE),
TUNED TO THE DESIRED
BAND & ADJUSTED FOR
MINIMUM (FLAT) SWR
- \ |
COAX TO ; :
XMIR  €-—] INDUCTOR ¢ ! k4
- 1
L} p— a
| T
1
1

SIMPLE GROUND ROD AT NETWORK




Phased 40M Verticals

1]
=
)
=
>
S
(e0]
©
c
©
AN
o
)
<
“ D
T
(an]
O
=

60’ Top Hatted N7JW

Low Band DX Antennas




Low Band DX Antennas

When the switch is in the UP position the Tee Vertical is
selacted. In the DOWN position, the Doublet is selected

NC NC
@ —-—
COM com
@ @ ’
NO NO
@ ®

1:1 Balun Designs

Current Choke

You can easily turn an inverted vee into
A top hatted vertical just by using a single
High power relay



Low Band DX Antennas

* Lets start with 160M — | found even trying to get
an N7JW style top loaded vertical up 60" was
tricky

* Previously | used a “magical” Cushcraft MA160V
36’ top loaded vertical

* Now | use an “all low band” modified Bobtail
Curtain BRI ey

i 2m
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B&W 3035 190 uH
Ten Tec 238B air variable cap
40 - 500 pf
50 Q

Rground =5 Q
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Low Band DX Antennas
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Base
insulator

Stake

TAPPED FOR |

* Phasing schemes
* Parasitic A £ e

TO TX

- 492
}-1 ) i MFEET)=,(MH1) l...insulator
¢ H If S : L = __234
a q u a re Mounting detail i 8 (FEET) £(MHz)
= lugs b

. . belanced int tuner Fig 62—The bobtail curtain is an excellent low-angle 7 0:51 )
o B O bta I | C u rta I n radiator having broadside bidirectional characteristics, ! _ !
Current distribution is represented by the arrows. v c v

o Dimensions A and B (in feet, for wire antennas) can be

Figure 1 determined from the equations.
20 Meter Half Square Antenna 9 0+254

Bruce Array - W Bra, KoDDB @ e

Operating frequency:

Solutions Stackmatch Il switch

DX Engineering DV series

[ Feed 1

70"

[T~ Feed 2

450 1) Lodder Line
Any Langth

91 Balun

500 Coax

Figure 4—The 80-meter Bruce array employed at N6LF. Alternate feed points are indicated.

[

Christman — using coax and an Array

Coax velocity factor:
0.66 vf
Calculate

Measuring your 71-degree phasing line
The 71-degree phasing line should be: 0.00 ft or 0.00 m.
The 71-degree phasing line is go degrees at 0.00 Mhz.

Cut the coax to the suggested length plus a few inches, in case your
veloeity factor is not quite right.

Leaving one end of the coax open, set your RF analyzer to 0.00 Mhz
and trim the eoax until you see minimum Z impedance. You now have

a length of 71 degrees at your desired operating frequency.

Measuring your 84-degree feedlines
Each 84-degree feedline should be: 0.00 ft or 0.00 m.
The 84-degree feedlines are 9o degrees long at 0.00 Mhz.

Cut the coax to the suggested length plus a few inches, in case your
veloeity factor is not quite right.

Leaving one end of the coax open, set your RF analyzer to 0.00 Mhz
and trim the eoax until you see minimum Z impedance. You now have

a length of 84 degrees at your desired operating frequency.

VA7ST Christman Phasing Calculator

0-254 . 0:251
I

0-1874

N.. nylon —| s |~— 5= 20in(50cm)
fishing-line .
-A A
16pF (matching cap)
500 coaxial feeder

4:1 Balun,
connecled as
transformer

~ Linear trap
4uH taped tocoaxial
cable feeder, if

L
1.

o -~ required
N . v o O
LQIZSA 0-1254 |
4:1 Balun
(C ) ToA A' 4 501 feeder

Balancing 0-0631

stub I

L o .)-I Linear trap,
i i Zepp feed i if required




Low Band DX Antennas

30M Bobtail Curtain (that works on all bands)




Low Band DX Antennas — Receive Only (RX)

* On 160, your biggest issue will be
hearing DX stations

g
N ---g

* | experimented with o
: \
e Coaxial Loops

* Single wire loops Sap D) R
* Flags (EWE, KSAY and Pennant) s :i
e Phased verticals 7777
 And then | found the best — a modified

K6SE Flag

* By accident — | had my antenna switch to
the wrong antenna and found that my DX
Engineering 40M phased array worked as
well as my modified K6SE Flag and NCC-2




Low Band DX Antennas - RDF

EZNEC+ v. 6.0

File Edit ©ptions ©utputs Setups  View  Utilities Help

=1ox|

> KK5JY HF Receive Loop
Open File: HF-F-loop-30in-8ft-at-20ft-zpacing-phazed-pair-with-
Save As |_> |Frequency 7 MHz
At Notes wavelenath 1686.12 in
s > |Wires 8 'Wires, 120 segments
TGeDat | | > |Sources 2 Sources
TLoadDat | |_> |Loads 0 Loads
T FFTab | |_> | Trans Lines 2 Transmizsion Lines
TNFTab | | | Transtormers 0 Transformers
T SwR | |_> |L Networks 0L Netwaorks
“View Ant | |_> | Ground Type Real/High Accuracy
— |_> | Ground Descrip 1 Medium [0.0303, 20)
|_> |Wire Loss Copper
3
MEC-2D >f | Plot Type 3D
[_FFPIct | -
_>L Step Size 1 Deq.
| » [HefLevel I
> |AlSWRZ0 78 ohmz

T |
| Awverage Gain = 0003 =-25.3548 | Modef confans foss

w View Antenna: KK5JY HF Receive Loop

File Edit Wiew Options Reset 3D Plot: KK5JY HF Receive Loop 2D Plot: KK5JY HF Receive Loop

I — EC+ File Edit Wiew Options Reset File Edit View Options Reset

r Highlight ————— EZNEC+ - Highlight———— | Total Field
O of O Off
iiuth Slice & Azimuth Slice
@ Elev
= 0 0 360

EZNEC+

* Elev Slice

Dizplay Eunent

1]
ﬂl ﬂl Slice Azimuth Slice Azimuth
—Move Image ——— s S | 180 | 120
® 4 - .@

e a 12 a2
Z -
Reset I ~|0 =0
Curson Elev o Cursar Eley
[T Center &nt Image Mg,

¥ Show 2D Plat

TN

—Mouze Operation

% Nomal Viewing
€ Add Conn Wires
0 Move 'wire Ends

Elevation Plot
Azimuth Angle 0.0 deg.
Outer Ring -16.36 dBi

0.0 dBmax30

30 Max Gain -16.36 dBi

Slice Max Gain -16.36 dBi @ Elev Angle = 32.0 deg.
Beamwidth 71.6 deg.; -3dB @ 7.4, 79.0 deg.
Sidelobe Gain  -42.05 dBi @ Elev Angle = 169.0 deg.
Front/Sidelobe 2569 dB




Low Band DX Antennas -

MODEL NCC-2

B dB
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KY6R Optimized K6SE Dual Feed Flag




Low Band DX Antennas

A € If you only buy one book about Low Band DX-ing, this is it — it’s a must

ON4UN's
OWwW- Ba nd It will take you years to get through it — but every time you open it up —
; DXi ng you will learn something new that is very valuable

Fifth Edition
Antennas, Equipment and Techniques I’'ve purchased other books on all aspects of Low Band Dx-ing — and after
R Cmonton 104, Sane % Molors Using this book for years, the others look like cartoons in comparisons

e John Devoldere, ON4UN

INSIDE; ‘nciudes the Fuly Saarchybie
Book on CO-ROM A &




Low Band DX Antennas

* Some Low Band “Physics”

e Verticals are “low angle radiators” — Take Off Angles

are low

* Not all incoming or outgoing signals should be low

angle

* During sunup and sundown (greyline) propagation brings

varying angles — usually high to low or low to high

3. 2D Plot: N7JW 160/80M Vertical
File Edit View Options Reset

o} X

Total Field

EZNEC+

10.1 MHz
Elevation Plot Cursor Elev  15.0 deg.
Azimuth Angle  180.0 deg. Gai 1.89 dBi
Outer Ring 1.89 dBi 0.0 dBmax
0.0 dBmax3D

Max Gain 1.89 dBi
Slice Max Gain  1.89 dBi @ Elev Angle = 15.0 deg.
Beamwidth 212 deg.; -3dB @ 5.0, 26.2 deg.
Sidelobe Gain  1.68 dBi @ Elev Angle = 165.0 deg.
Front/Sidelobe 0.21dB

Low Angle Radiator

3. 2D Plot: VETCA's 160/80 Term. Loop - o X
| Eile Edit Yiew Qptions Reset

Ao Total Field EZNEC+

Shce Azmuth
NRLY
30

o

Cursoe Eley

1.85 MHz
Elevation Piot Cursor Elev 200 deg.
Azimuth Angie 0.0 deg Gain 47.3dBi
Outer Ring 47348 0.0 dBmax
0.0 cBmax30

30 Max Gain  -47.3 d8i
Sice Max Gain  -47.3 dBi @ Elev Angle = 30.0 deg.
Beamwidth  518deg;-3d8 @ 9.9, 61.7 deg
Sidelobe Gain  -65.12 dBi @ Elev Angle = 165.0 deg.
Front/Sidelobe 20 82 dB

All angle receive antenna

of

Daytime D Layer Absorption




Low Band DX Antennas — VOACAP Online

Circuit Reliability (%)

Feb 2017 SSN = 29. Minimum Angle= ©.100 degrees
BOUVET CMB7WV AZIMUTHS N. MI. KM
54.42 S 3.38E - 37.99 N 122.12 W 268.64 132.51 8405.9 15566.5
XMTR 2-30 2-D P-to-P[voaant/2ellOm.ant ] Az= 0 0 OFFaz=268.6 1.200kw
RCVR 2-30 2-D P-to- P[voaant/2e110m ant Az= 0.0 OFFaz=132.5

]
3 Mﬂf NOISE = -153.0 dBW REQ. REL = 90% REQ. SNR = 24.0 dB

100%
90%
e 80%
4 70%
20 -/
;I\T : - 60%
=
; - 50%
v 15
= |
o
L - 40%
45 ‘ 30%
20%
5 10%
2 0%

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (UTC)

There are no prediction tools for 160, and even 80M is not represented well



Low Band DX Antennas — EZNec is Your Friend

a I;:: EEN El: DEmD v, 6. D _ X B 2D Plot: Vertical over real ground — m] X 1 20 Plot: Vertical over real ground - m] *
- E\\E. _Edit View Options Reset Eile Edit Wiew Options Reset
File Edit Options Outputs Setups View Utilities Help Hanon Total Field EZNEC Demo Total Field EZNEC Demo
= @ G Gid E——
> Yertical over real ground © Elev Sice
Open File: LAST.EZ i : f
Save Ay Frequency 10.1 MHz o -10...
'&' tNl:ltES Cursor dzimuth }
h W avelength 9738331 I’ 5.
CLmants > | Wires 1 'ire, & segments 5| | 71:0._w
Sre Dat * | Sources 1 Source EF —_3_0‘
Load Dat > | Loads 0 Loads S ;
FF Tahb > | Trans Lines 0 Transmizzion Lines . -
WF Tah | Transformers 0 Transformers
== * | L Metworks 0L Metworks ]
\iew Art * | Ground Type Feal/High Accuracy ]
— * | Ground Descrip 1 Medium [0.008,13)
* | 'wire Loss ZEm r
> | Units Feet 7 MHz
> | Plot Type D 7 MHz
Azimuth Plot CursorAz 0.0 deg. Elevation Plot Cursor Elev  25.0 deg
Elevation Angle 25.0 deg Gain -0.04 dBi Azimuth Angle 0.0 deg Gain -0.03 dBi
5 5 tEp 5 izE 5 D eg Cuter Ring -0.04 dBi 3 g :gmaxBD Outer Ring -0.03 dBi 0.0 dBmax
. . max.
. 3D Max Gair -0.04 dBi Slice Max Gain  -0.03 dBi @ Elev Angle = 26.0 d
* HEI: LE'\"E' |:| dEI Sli:e?axa(;ﬂain -0.04 dB:@AzAngle: 0.0 deg. B;Da?n\fl:th " 440 degl.;gsd;‘:@;gﬂéﬂ.u ue;g
Front/Sid 0.04dB Sidelobe Gail -0.03 dBi @ Elev Angle = 153.0 deg.
s | Alt SWR 20 75 ahimng Bemuin 2 Frontsdense 0083
- Sidelobe Gain < -100 dBi
» Desc Options Front/Sidelobe = 100 dB

Not great with ground, but still a very valuable tool

Single vertical based patterns are pretty easy to understand



Low Band DX Antennas — Antenna Analyzer (AA-30

Y New measurement - AntScope — X

File Edit View Configure Measurement Help

DSHE | i BE & %o Fmn ns? \

fdnge: 14.750 + 13{250 M}z, 1000fpointg r 'VW SWR
. |
Fq=1.712MHz
SWR = 1.55
Return loss = 13.36 dB
Z=324-j1.50hm
2| = 32.4 Ohm
Phase=-2.7°
C = 61505 pF
Zpar = 32.4 - j695.4 Ohm \
4 Cpar = 133 pF
Cable: Length(1/4) = 94.79 ft, Length(1/2) = 189.59 ft v
s
2
15 (¥
1+ U
1.500 14.750 MHz 28.000




Low Band DX Antennas - Noise

SROIET Energetic Particles

(8l Particle Eveots s
Caronal Mass Ejeclions)

During the decining part of a cycle, cosmic
rays (from CME’s) can keep the D Layer
charged at night

160M has a big problem that the other bands do not have — NOISE!

The name of the game is trying to hear weak signals through the noise



