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Array Views




Array Features

A All band coverage 160m 8 6m

A Rig driven automatic antenna selection

A Electrically reversible direction

A Computer controlled rotor interface

A Microprocessor driven shack control head

A Mono -band, 2 -3 element construction on 40 -6m
A No outside elements

A High power contest RTTY duty -cycle capable
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Reliability and Maintainability Factors -

A Relay switching (direction, antenna, band select)
can be attic controlled

A Mono -band construction simplifies tuning

A PL259 mounted at each element center for easy
connection of VNA or MFJ -259

A All elements and coils adjustable from attic floor
except 12m

A Ends secured via bungee cord to maintain tension
A 40m bent elements pulley mounted with bungee tie
A Attic -mounted dummy load
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Project Consumption

A 385 MMANA -GAL simulation models built over about 4 months time
A 19 antenna elements
A 6 traps & 12m DE, 15/17/10 DE, 80m dipole

A 37 computer controlled relays

A Atmel AVR micro -controller with 1990 -class IBM PC performance

A6006 control cable + 2006 RG213
A 8 0 0 6ga ITAHN stranded wire strung

A Enough type -31 ferrites purchased to cause a liftin  F a i r Rstotk gafus

A Hardware + physical antenna construction spread over 6 weeks

A 22 trips up and down the ladder to the attic

A 0 & number of times fell through ceiling  d so far
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20m beam - 400 pen /B0s pen

Complexity Driven by Element Detuning:

20mbeam- a0shorted /30 open

. 7N
Ga :3.18 dBi = 0 dB (Horizontal polarization)
F/B: -4.02 dB; Rear: Azim. 180 dg, Elev. 30 dg
Freq: 14.050 MHz
Z:22.000 - j121.468 Ohm
SWR: 7.6 (50.0-110.0 Ohm),
Elev: 23.0 dg (Real GND :11.30 m height)

20m beam- Bv40 s harted

Ga :9.09 dBi =0dB (Horizontal polarization)
F/B: 10.60 dB; Rear: Azim. 180 dg, Elev. 30 dg
Freq: 14.050 MHz

Z: 76.669 - j84.694 Ohm

SWR: 3.0 {50.0-j10.0 Ohm),

Elev: 31.4 dg (Real GND :11.30 m height)

Ga: 9.91 dBi = 0 dB (Horizontal polarization)
FiB: 17.70 dB; Rear: Azim. 180 dg, Elev. 30 dg
Freq: 14.050 MHz

Z: 47.787 +j19.467 Ohm

SWR: 1.9 (50.0-j10.0 Ohm),

Elev: 32.0 dg (Real GMD :11.30 m height)
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Element Open/Short
+ Coax Feedline Disconnect Module

s R ’ A \) 3 . ’- '\ DlpOIe
” " Y - Element
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End Element Isolation Modules
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Element Detuning Matrix.

BAND SEGE/W CENTERF ALL ITEMS SHORTEDITEMS BELOW *OPEN**

160 18 1.825 DIP 40e 40w 30e 30w 20e 20c 12e

80 18 3.550 DIP 40E 40W 30e 30w 20e 20c 12e

40 1/5 7.025 40E 40w 30w 30e 20e 20c

30 9(11) 10.120 DIP 40E 30E 30W

20 31 14.050 20C

17 28 18.080 DIP 17m 12m 40w

15 28 21.050 15m DIP 12m 40E 40w

12E 18 24.900 DIP 40e 40w - 15m, WEST- assumes 15m split in middle of DE
(open)

10E 28 24.200 15m 30E 30W 20E 12m - 15m, WEST
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System Topology

Element Open/Short
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Tuning Active




Hardware Implementation
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Shack Control Head Function
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Shack Control Head
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Shack Control H
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Shack Control Head

Green Dashed Box- L/C Bypass of Lines to Attic Relay Control Board
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Relay Control Board
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Relay Control Board
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Relay Control Board
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Relay Control Board
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Relay Control Board

J1 L1 R1 U1 Uz L Jz2 3
1 LI, 1o 3 5 1
g etz Ll — e CO T P - " |
= o2 L =T STEXT e 0z o T 1z =[5 e £l -
O—— RZ [ a3 38 3z ta] f
= Pl WYY as ] EI e w13 |_(‘||r‘|,|'1f ER m
o—$ iy 1 51 Z= us ?s : L s :1 on f =} E}q
- L3 L — as 7|58 % =" 2 a
St e LA A R3 ) b3 G a7 78 e [0 Y =1a m
THLOGC KB TUH T b g: = [LF =) =11 L e e s g TALOGK-B E
TE =TET i, 75 oz - TR ™ e T e o STERTS
c1 Lz Lz TEd “TEST L vy Bl il
AUl AuH LAuH 1 TET ALL LOGIC+§ E:gm
- T STECT “TET> STEST “TEAT> B L
LS )
nnnezsu__zn;:-gsnﬂa bl l
ANTENNA SWITCH BCD DECODE - ANTENNA SELECT RELAY DRIVERS L0V I T P
= A T Aur
rl?;'I."D"."Y\ —|_ “TERTS '=TE><‘I:r =TET
£

T L

About 18mAper relay i@ 24w

LIH ITE

OFEN [ |

ISOLATION MODULE

Antenna Select Decodingt From Ameritron Switch to Relay Control Board

® © 2010 Jeff Blaine ACGC - all rights reserved o



Relay Control Board

[
L1 10 L19 Jd =
VYT, L PPl AAA A o] oe 2
:T‘ 528 = :; :m" 3 [2| wE %
L&‘p e * = LTQE‘im v 0| m
VY P ¥y cm sl e
mH 5 13 mH 5 - 7
- q - &8 & —10 | WL W
=2 E] " Lk S L CEE %
£ VY G == L vy o ]
= I mH N T mu TALOGKE 5
I 3 E%m |l =TEAT: Esam <TEAT: a
= = AL c1d AR m
g = ul FHrEsT . bl \ mH —L ezl czal czel cig JL_E
= i ot = 1 inf inf inf ink
= = - . T =T =T =T STECR
% (oo A | = o 1
o = L1G = —_——1 L25 —
= : V| bae -_— L vy
L} E_?_g_}gm | T_Tﬁcp "!F| -— T_E%m ] i
= A S Gl TECT LARA! l czel czsl czal cos
:?“ I I :""“ nE nf nf 1nE
" = MANUAL OPEN g TEG TR TS TET
SV LARR J_
mH |1 mH
STET |3 STERT =
oIR =20 G‘
PR Aren g
TSR it +
E H
L vy WP .
rm MTH =T T T
i -
N "
JG
L o
o = ) =
A v | RE [l
J5 1K =10 E
Y 8 : |:| |:| :$E>¢P frm -] RLZ ;:; *
i 3 -
: (o RL1 o %H e e
o 31 |
=
o
o= 1
TEOGKE f:;gl |
STEAT> oz
RLY-DACO iy 15M17m COIL SET SELECT

“TE<T

EAMY DIRECTION

Open-Short, Direction and 15/17 Mode Schematic
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Simulation Results and Construction Details
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17/15m 3-ele rev

10m Simulation

6m 3-ele bidirectional ---

10m 3-ele fixed E dir
ACOC

Stealth Generation 4

19-element, 160-6m
Electrically Reversable Directional Array

Elevation angle = 16dg
Ga=11.6dBi

Gmax- Ga=00dB

Gz 11.63 dBi=0dB (Horizontal polarization)
FrB: 9.25 dB; Rear: Azim. 180 dog, Elev. 30 dg
Fren: 28.200 MHz

43439 +j0.972 Ohm

SWWR: 1.2 (50.0 Ohrm),

Elev: 16.9 dg (Real GMD 11.30 m height)
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15117 EE

Attic View Facing East

-

15/17 DE

15/17 EE
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17/15m 3-ele rev

12m Simulation

6m 3-ele bidirectional ---

, 12m 3-ele yagi - fixed ENE
A ACOC

Stealth Generation 4
19-element, 160-6m
Electrically Reversable Directional Array

Elevation angle = 13dg
Ga=8.3dBi

Gmax-Ga=01dB

Ga . 8.35dBi=0dB (Horizontal polarization)
FrB: 13.92 dB; Rear: Azim. 180 dg, Elev. 30 dn
Freng: 24.900 MHz

£ 27 480 - j1.665 Ohm

SWR: 1.8 (50.0 Ohrm),

Elev: 46.6 dg (Real GMD 11.30 m height)
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15m Simulation
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