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Objectives 

• One mouse click control

• Build it the KISS method  that it can easily be replicated using whatever 

components were available.

• Use  BDC output from my Anan 

• Find an off the shelf device as a BDC – Unified Micro

• Interface bdc either using relays or opto couplers, relays seemed a simpler 

route.

• Isolate the opto / relay board for the rest of the system, using separate 

power supply

• Provide a custom VHF solution tailored to the modern day station.

• Provide transparent switching that needs to go on , ptt, antenna relays 

amplifiers, power measurements ,  Hv B-



Objectives continued

• Possibility of expansion without compromising what was already in place.

• Switch low voltage high current 12v to power transverters



BDC output

• Unified Micro band decoder drives a series of 

Omron relays , some of which power preamps 

, sequencers  and ptt. If used in conjunction 

with the Aduino strips a large amount of 

switching per band could be done. One could 

also go with 4N30 opto’s, i chose the relay  

strips  because they were easy to use  cost 

effective.



Unified Microsystems  Band decoder 



Rewiring the Unified Micro  band decoder 

4N32  for Anan’s  common collector output  



Chassis from surplus equipment



Video Substitution Switch it is..

(VSS)  
• The format seemed quite suitable for project 

• Plenty of bnc connectors with teflon coax to switch the IF  in /out

• Led’s on front panel for switch position and power

• Pheonix connection strip , offered 54 contacts for Ptt power in out ect

• Pheonix Plugs are easily sourced out and do not require a soldering iron 

• Fuse and ac plug, db 9 for additional connections



Measuring isolation  directly on relay 

contacts w Vna ~-35db



Isolation between bnc ports -43db , 

Hot setup ...really??



If switching relays  being built up



Adding more DPDT relays for PTT ect



Ready for testing  showing 28mhz IF 

shield and additional relay strips



Initial testing

• BNC terminal strip turned out to have many 

faulty corroded solder joints, causing the 

Teflon cable initially not detected on first pass 

measurements w vna . Replaced  IF BNC strip 

completely w a new one. 

• BIG time IF leakage , was copying 10M 

beacons all over the place.. 



Back to the drawing board..

• Forget the project , put it away for about a 

year! Many hours went into this and i was 

very disappointed with  the results. I will think 

of  something...

• 8 months later.....

• Mike N1jez to the rescue! An email pointing 

out  a super HP lab type  switching setup for 

$100 on ebay.. HP 8711A K12



HP switch top view  



HP switch specs  



Hp switch is 50 ohm terminated!

eliminates ALL leakage and crosstalk



Hp switch  isolation and insertion loss



Hp switch power handling



Features of HP switch

• Requires 20-32Vdc  to switch , the contacts are 
latching so once port is selected and contact is 
made  no further power is required .

• Extremely high isolation in the order of 135bd at 
28 mhz.

• Easily handle a few  watts if required to be used 
as 144 IF for microwave bands.

• Plenty of space  inside cabinet to actually put all 
the relays i have in the VSS band selector chassis 
if it was well planned out.



Decisions , decision..

• I now have a kind of bulky HP switch in  a rack 

mount 4” high chassis with nothing in it, 

beautifully wired with  Ut 141 w sma

connectors , there is no way I'm taking this 

apart, and there is no way that I'm taking my  

VSS band switcher apart either. 

• Solution , keep them both as is.



Testing 



HP switch with VSS 



Band selector 



A look at what I am switching

• Transco 4 way antenna relays

• PTT on all radios and amplifiers

• B- resistor “matrix”

• IF in/out relays 

• Various Voltages to supply each of the equipment 
requirements.

• Wavenode power meter individual sensors

• Using a Gal 5 MMIC to amplify  0dbm signal from Anan 
transverter output and feeding  abt 15mw into switch 
system, device proved to be very linear and clean.



Transco 4way w/ Wavenode Sensor



Wavenode Power Meter 

Wide range of sensors cover 100 

milliwatt to 8 KW, 1.6 MHz to 1.3 GHz.



HV B- switching , first attempt using 

separate control lines 



HV B- switching Arduino type relay 

boards 



HV B- switching installed on back of HV 

supply 



Final approval logo



January 2015   contest modification 

• Installed a switch to control 12vdc leaving 

transverters powered  on for duration of 

contest  and terminating IF’s  into the Hp 

switch.



Comments on interfacing  of Anan 

• I said good!  “Common collector ( u22)  
ULN2003AD can switch .5a at 50 V “

• Comment from Mike N1jez

“Personally, I don't want to connect anything 
directly to my ANAN-100 without some sort of 
buffering. It's a small price to pay in 
complexity to avoid blowing something up in 
the ANAN and it also serves to eliminate 
ground loops as there is opto isolation.”   



Phenolic board for relays and 10pin 

cable headers  



Home made 10  pin header extender 

using pc board 



2.54 mm header material



Arduino relay boards 



5v Arduino relays $7.00/strip



Arduino cables 



Closing comments 

• Have a clear picture of just how far you want 
to go with  this type  project

• Keep it simple enough to be able to find off 
the shelf reliable components

• design and plan  it with expansion in mind

• Use high isolation relays to illiminate cross talk 
and leakage

• Make it universal so that any rig  can use this 
system



My 1982 transverter switch 



Simple and effective



Questions ???


