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Integration Scope

4 Towers

« 160m: 160/80-4s9
« 40m: 40/30/17/10
« 20m: 80d/20/15/6
« House: 12/2/440

ij 40m Tower

21 Antennas
e 18 RX/TX
« 3 RX-only

Shack Gear

« 9 RIgs

4 amps

« DX, Contesting, RC




»Shack Topology

» Conftrol - Inside
» Conitrol - Outside
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Shack — Modern Gear
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Shack — Hybrid & Vintage Gear
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Hybrids

Top View
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Simplitied Shack Topology
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1x8 COAX
SWITCH

Kenwood TS-830S [>

Yaesu FT-101e [> 6

MicroHam MK2R+
! So2r Controller

HB Control Switching
Wood Board




VinTOge Geor i Rig [ § N § B B § N [EECLOGLER
Selection & Conftrol

ANT 3 ANT & ANTS ANT 6 ANT 7 ANT 8 POWER

AUTO

wio "7 wwun AUTOMATIC ANTENNA SWITCH & o
MANUAL RCS'12

n o

MODEL MFJ-1026
[rrsx] ] e
OWER

ANT ANT ANT 4 ANT ANT ANT

MANUAL AUTOMATIC ANTENNA SWITCH
® RCS-12

Switches:

Speaker
Coax
Keyer




Modern Gear — So2r Controller
MicroHam MK2R+

A- B & R KB A B L R A B TRANSMIT FOCUS A B A B A B A B

® 0 s ® * " - L
AUTO

RADIO1 SC RADIO2 RADIO! SC RADIOZ F2 ® RADIOY RADIO2 WYH RADIO1 RADIOZ
VFO /| CHANNEL VFO / CHANNEL FRNETION LEFT RIGHT
READY BUSY READY

A4 L] WYH

RADIO1 RADIO2
3 TX LEVEL Bl o RX LEVEL
‘e, 90 0y Y L

LEFT EAR + RIGHT EAR

AUTO h : ] / . ) d ) A .
RADIOA BOTH RADIO2 ' ‘ . : : 7. . W . 7

PHONES

MIN MAX MiIN MAX
MIN MAX CWFSK PTT CWIFSK PTT

micro KEYER 2R + CW SPEED ™@1 TX2 RECORDING / DIGITAL

Key Features:

* Internal sound card for AFSK RTTY + digital
« Internal Winkeyer chip for CW

« 2-rig handling of mic and DVK

« 2-rig handling of speaker

« 2-rig handling of PTT, footswitch, inhibit

« Configuration in software



» Shack Topology

» Control - Inside
» Conftrol - OQutside



Modern Gear — Conftrol Topology

RIg-A Rig-B o Sno e
FT-5000 FT-5000 : HO5
SMD-A SMD-B S & oo 58
ANT ANT ? So /

SMD Switching Modules

Isolation Relays

Control Lines To Tower




STATION MASTER Peuxe

K ss2igy  TX 3.521,*,
1 ALT 1

I"DIP DIP SDIR BEV SUERT ras2>

One SMD perrig

Manual antenna selection,
control

Automatically resets
antennas to last config

e 11025365




Antenna & Tower Control - SMD

STATION MASTER YeYuae

® pOWER

SMD 1

i 1 7.0896
sz 1.096
S ALT 1

STACK.M Dip 2 o

STK UEE T HEE

TX SPLIT

RX1-RX2-TX

RX SPLIT

Key Features:

« Manual antenna selection, control

» Drives 20 internal relays — dedicated to single rig

» Inferfaces with SMD modules — shared to all rigs

« Follows rig frequency, automatically sets antennas to last config
« Setup via software



MicroHam SMD Console

STATION MASTER YeYfuae

® POWER

SMD 1

" Rxe ;3:25 _c 151|:1
z BUSY HLT

STHCK.M

STK UER TIEE

7.896 %,
ERF‘ £4 .5 (IR

Dipole

Yellow — ANT selection
Green - Stack & 4SQ
Orange — Memorized config

* Yellow - Stack: Top 2 selected
« Green - Shows direction
of beams

RX1-RX2-TX

RX SPLIT
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- Switch Panel

SMD modules

Isolation relays

Cable breakout
Power supply




SMD - Control Modules

Features:

« Relay module — drives 10 relays — controls antennas, switches, etc
« Serial module — connects to rotor —read & set direction

« Interfaces with SMD via serial bus

« Modules are shared to all SMD

« Setup via software



Isolation Relays

Generic Arduino-type
Module

« 8 SPDTrelays

« QOpto-isolated drive

« Active high or low

« LED indicator perrelay

Benefits:
« Separate PS feed

« ~1KV isolation
« Combination logic



Relay & Module Assignments

‘ RELAY ASSIGNMENTS

\ ] 2 ] | 3 | a ] | 5 | I 7] g | [ » | [ ] [ | [ n
1|So2r DXE 20m A 1|So2r DXE 20m B 1|So2r DXE 40m A 1|So2r DXE 40m B 1|So2r AS HSE A 1|So2r AS HSE B 1/40m 4sQ A 1HiZA 1|20m STACK 1|40m STACK 1|15m STACK 1{10m STACK
2|So2r DXE 20m A 2|So2r DXE 20m B 2|So2r DXE 40m A 2|So2r DXE 40m B 2|So2r AS HSE A 2|So2r AS HSE B 2|40m 4sQ B 2|HizB 2|20m STACK 2|40m STACK 2|15m STACK 2|10m STACK
3|So2r DXE 20m A 3|So2r DXE 20m B 3|So2r DXE 40m A 3|So2r DXE 40m B 3|So2r AS HSE A 3|So2r AS HSE B 3|40m 4sQC 3|HizC 3|20m STACK 3|40m STACK 3|15m STACK 3|10m STACK
4(So2r DXE 20m A 4|So2r DXE 20m B 4(So2r DXE 40m A 4(So2r DXE 40m B 4/So2r AS HSE A 4(So2r AS HSE B 4|80m 45Q A 4 4(20m STACK 4/40m STACK 4|15m STACK 4(10m STACK
5/So2r DXE 20m A 5|So2r DXE 20m B 5|So2r DXE 40m A 5/So2r DXE 40m B 5/So2r AS HSE A 5|So2r AS HSE B 5/80m 4sQ B 5 5|20m STACK 5/40m STACK 5/15m STACK 5/10m STACK
6(So2r DXE 20m A 6/So2r DXE 20m B 6(So2r DXE 40m A 6(So2r DXE 40m B 6/S02r AS HSE A 6[So2r AS HSE B 6(80m 4s5Q C 6 6(20m STACK 6(40m STACK 6/15m STACK 6(10m STACK
7(So2r DXE 20m A 7|So2r DXE 20m B 7|So2r DXE 40m A 7/So2r DXE 40m B 7 7 7 7 7|20m STACK 7/40m STACK 7|15m STACK 7|10m STACK
8|So2r DXE 20m A 8|So2r DXE 20m B 8|So2r DXE 40m A 8|So2r DXE 40m B 8 8 8 8 8 8 8 8

[uHAM MODULES

\ ADDR 40 | | a | | 50 ‘ ‘ 51 | | 60 | | 61 ‘ ‘ 70 | | 71 | | 72 | ‘ 73 | | 82 | | 84

Z‘izr DXE 20m 1 :;Zf DXE 20m 1 SA°12' DXE 40m 1 :;zr DXE 40m 1[s02r AS HSE AL 1/S02r AS HSE BS 1|20m STACK 1/40m STACK 1/15m STACK 1|10m STACK 20m ROTOR CTL 40m ROTOR CTL
Z‘;zr DXE 20m 2 SBZZ' DXE 20m 2 SA"ZZ' DXE 40m 2 ;er DXE 40m 2[S02r AS HSE A2 2[s02r AS HSE B6 2|20m STACK 2|40m STACK 2[15m STACK 2|10m STACK
Rzt 35021 DXE 20m 35021 DXE 40m 3|302" DXE 40m 3[So2r AS HSE A3 3|HiZA 3[20m STACK 3|40m STACK 3|15m STACK 3|10m STACK
A3 BS A3 BS
45027 DXE 20m 4502r DXE 20m 4fS02r DXE40m 4027 DXE40m a[So2r AS HSE A4 alHizs 4{20m STACK 4|40m STACK a|15m STACK 4{10m STACK
A4 86 A4 B6
5| 502" PXE 20m 55021 DXE 20m 5|502" DXE 40m 5| 502" DXE 40m 5[So2r AS HSE AS s|HizC 5[20m STACK 5|40m STACK 5|15m STACK 5{10m STACK
A5 87 AS 87
6 SA‘;Zf DXE 20m 2‘;2' DXE 20m 6 i‘;zr DXE 40m er DXE 40m 6|So2r AS HSE A6 6/40m 45Q SEQ 6[20m STACK 6{40m STACK 6/15m STACK 6{10m STACK
7 /5\072r DXE 20m 7|40m 45Q A 7 i‘;zr DXE 40m 7|80m 45Q A 7|So2r AS HSE B1 7|80m 45Q SEQ 7|20m STACK 7|40m sTACK 7|15m STACK 7|10m STACK
g|502" DXE 20m 8|a0m 45 B g|>02" DXE 40m 8|80m 450 B 8[So2r AS HSE B2 8|BPFHPLBYPASS| 8 g|iom SEQ LC 8 8
A8 A8 NET
perududelin] 9|aom asa c o| 02" DXE 40m 9|8om 4sa c 9|So2r AS HSE B3 9|BPF HF1 80m 9 30m SEQ open 9 9
B1 B1 bypass
So2r DXE 20 So2r DXE 401
B‘; r m o[40m 45Q 0 B; r m o|som 4sQ 0[So2r AS HSE B4 0[BPF HF1 40m o 0 0 0




Tower Control Breakout

« Tower cable run breakout
« 48 lines per tower
« Layout matches tower junction box




ower Control Wire Assignments

| 20m TOWER JUNCTION BOX

Color-50 Color-24 Use Color-50 Color-24 Use Color-50 Color-24 Use Color-50 Color-24 Use

Blue

Rotor Pulse - blue 15mSTK CTL 1 - Yellow 20mSTK CTL 1 - Yellow

Rotor Pulse - orange gnd 15mSTK CTL 2 - White 20mSTK CTL 2 - White

Orange 15mSTK CTL 3 - Orange 20mSTK CTL 3 - Orange

Orange

Black

Black Yellow 15mSTK CTL 4 - Red 20mSTK CTL 4 - Red

So2r A - 20m 2x8: Line 1 So2r B - 20m 2x8: Line 1 15mSTK CTL 5 - Green 20mSTK CTL 5 - Green

So2r A - 20m 2x8: Line 2 So2r B - 20m 2x8: Line 2 15mSTK CTL 6 - Blue 20mSTK CTL 6 - Blue

So2r A - 20m2x8: Line 3 So2r B - 20m2x8: Line 3

Orange 15mSTK CTL 7 - Purple 20mSTK CTL 7 - Purple

So2r A - 20m 2x8: Line 4 So2r B - 20m 2x8: Line 4

Orange |Orange |[So2r A-20m 2x8: Line 6

So2r A - 20m 2x8: Line 5 So2r B - 20m 2x8: Line 5 Yellow

So2r B - 20m 2x8: Line 6

White

Yellow Orange [So2r A -20m 2x8: Line 7 So2r B - 20m 2x8: Line 7 Orange |[Orange

o [p|o[o =2
X[gs[<[c[A]w»n

White So2r A - 20m 2x8: Line 8 So2r B - 20m 2x8: Line 8 White White

I

40m TOWER JUNCTION BOX

Color-50 Onward Use Color-50 Onward Use Color-50 Onward Use Color-50 Onward Use

Rotor Pulse - blue OR/WH [RX/HiZ Dir A 10m Stack A 40m Stack A

Rotor Pulse - orange gnd G Gray GRN/WH |RX/Hiz Dir B M 10m Stack B 40m Stack B

Orange |BRN/WH [RX/Hiz Dir C Orange 10m Stack C 40m Stack C

H WRED 30m Open Bypass N Yellow 10m Stack D 40m Stack D

So2r A - 40m 2x8: Line 1 Gray So2r B - 40m 2x8: Line 1 10m Stack E 40m Stack E

So2r A - 40m 2x8: Line 2 I White So2r B - 40m 2x8: Line 2 10m Stack F 40m Stack F

So2r A - 40m2x8: Line 3 So2r B - 40m2x8: Line 3 10m Stack G 40m Stack G

So2r A - 40m 2x8: Line 4 So2r B - 40m 2x8: Line 4 BLUE/WH |160/Match A

So2r A - 40m 2x8: Line 5 So2r B - 40m 2x8: Line 5 Yellow GREY/WH [160/Match B

Orange So2r A - 40m 2x8: Line 6 40m 4sq Control - A

Yellow So2r A - 40m 2x8: Line 7 So2r B - 40m 2x8: Line 7 Orange |GRN/WH [160/80m 4sq Control - B 40m 4sq Control - B

XE<C—IM

So2r B - 40m 2x8: Line 6 l OR/WH |160/80m 4sq Control - A

So2r A - 40m 2x8: Line 8 So2r B - 40m 2x8: Line 8 White BRN/WH [160/80m 4sq Control - C 40m 4sq Control - C
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Tower Control Topology

Shack
Junction
Box

RX
Antennas
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N

Grounding and Control 160m
Wiring Topology Tower




Basic Feedline Routing

RIG A>

HOUSE

RIG B>

2M/440>

2x8 COAX

SWITCH

2M/440

20m TOWER

20M STACK

T

6M >

15M STACK
|8OM DIP
' v

2x8 COAX
SWITCH

6 [g—

N 40m TOWER

40M STACK

2x8 COAX
SWITCH

_Tlowl STACK
30M
:J ]‘17,\,. 160m/80m SITE
: 40M 4SQ 80M 4SQ
4 Y T160|v| VERT

A— 1




Feedlines Used

. ATV )
3/8 Heliax 755/RB4§an 45Q 7/8 Solid Wall
y Stacl; match, phase lines Tower->80m 4SQ
ouse tower runs
3/8 CATV 1/2 Heliax 7/8 Heliax
LJI:JA'E:::? J5R RX 40m & 30m beams, Shack-Tower runs,

ANT runs 40m 4SQ, 160m Vert Most up-tower runs



Connectors Used

7/16 DIN
All 7/8 hardline
Shack-tower-tower
Up tower 7/8 HL runs

N
Most '2” hardline
40m 4SQ, tower to 160m run,
40m/30m/ém yagi
up tower runs

UHF
Jumpers to SW & SURGE
Tower top to yagi jumper,
Termination jumpers at tower
(7/16 DIN - UHF)



Basic Control Routing

2X6
SW

ROTORS

Shack

Junction Box

2x 24 Wire

50 Wire

RELAY CONTROL - 2x 24 Wire

RELAY CONTROL - 50 Wire

ROTOR + 28V DC - 20m Tower

20m
STK
2x8
S :
15m
STK
20m Tower

Junction Box

ROTOR + 28V DC - 40m Tower

ROTOR

©

40m
STK RX ANT
2x8
SW :
10m
STK
ROTOR
40m Tower | s
Junction Box ezl
160m Tower
80m 4SQ




Control Cables Used

#3 Stranded
12/3 UG Ground rod 50c #20
Shack->Tower rotor to tower 12/2+18/3 Shack->Tower

+28V & GND Up-tower rofor Control runs



Shack Junction Box & Coax SW




Shack Junction Box — Control Lines




Control Line - Surge & LED Detall

C1
| |
|
0.01uF
(, - B <TEXT=
5 ‘ : D1
" : f ps N R1
- T _fs; [g,ﬁ;,,, | —
a— : DIODE-LED ifgﬂ}
: & - <TEXT=
e &P VR1
g J ! D.'._ |
18 MOV —

<TEXT>




Box & Coax SW

20m Tower Junction
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20m Tower Junction Box & Coax SW
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40m Tower Junction Box & Coax SW
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160m Tower Base + 80m 4




RX Antenna Site

« HiZ 8-Circle array
« Skimmer all-band vert




More Info:
Acg@gCc.com

(c) Jeff Blaine 2019 all rights reserved




