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Driven by ARRL FIELD DAY….
We started with simple 
BandPass Filters
● Goal was simply to be able to operate multiple 

stations with Field Day antennas not that far 
apart and still be able to operate.

● Our filter experience was near zero.



  

ARRL Butterworth Filters

Perhaps driven by cost / availability, author recommends relatively SMALL toroids and allows
For 500V capacitors….   These are a BEAR to tune….complex interactions



  

Tolerable Bandpass Filter Results
● Insertion losses 0.5-1 dB
● “Next-Band” separation nothing to write 

home about – 20 dB?   Between 20meters and 
15 meters not so good…..

● Tremendous help in Field Day when combined 
with
– Attenuation added in receiver
– IP+ turned on, ICOM 7300



  

Our EOC Problem:
● Exactly ONE HF coaxial 

cable with which to 
work….

● At Summer Field Day 
we had SEVEN 
Antennas & 7 
coaxes….

● At the EOC for Winter 
Field Day….only 1



  

Then we heard about “Triplexers”
● Designed to allow 

3 transmitters to 
use a single Yagi 
simultaneously

REF:  https://www.mosley-electronics.com/

https://www.mosley-electronics.com/


  

Gary Gordon Starrted it all...2010



  

Series Tuned Filters Separate Sections



  

Original Simple Design
Series tuned separators



  

Requires:  2 sets of filters



  



  

Power Levels
● 100 Watts = +50 dBm
● 0.6V pk forward biases a diode, might cause damage. 

 P= (0.42Vrms)2/50  = 3.5 mW = 5.5 dBm
● DAMAGE Threshold =  -45 dB separation
● S9+20 =  0.5mV = -73 dBm…..unlikely we can get -

120dB separation….
● 60 dB separation yields -10 dBm = 100uwatt = 70 mV   

→  not damaging, possibly tolerable on a separate 
band?



  

VA6AM Triplexer – KIT Available!

https://va6am.com/2017/01/20/low-power-triplexer-assembly/

https://va6am.com/2017/01/20/low-power-triplexer-assembly/


  

Our First Efforts

NanoVNA extremely helpful.   Amazing how much you can do by poushing and pulling the
Turns on a toroid!   Introduced to BIG toroids and BIG wire – much lower losses.



  

Triplexer Building Schematic

Caps, inductors marked



  

Original Build



  

Need additional filtering!
● 38dB is way short of 60 dB requested
● Add 20+ additional BandPass Filtering (a 

stretch for our simple Butterworths)



  

Need to add another band
● 20/15/10 is not going to cut it as the sun 

lowers…
● Need 40 meters for certain,
● Want 80 meters also….



  

How Pavel’s Traps Combine…
(15 meter filter example)



  

Must rework Pavel’s 20m
● 10m = High Pass
● 15m = Bandpass (tricky combination of traps)
● 20m = Low Pass

● To achieve additional bands, 20m must 
become bandpass….



  

Making 20M bandpass work...



  

Our 20M reworked filter



  

Showing PreCalc Students



  

How Pavel Does Diplexer

VERY 
EXPENSIVE!!!

We wanted merely to 
 expand the Triplexer 
and avoid having to 
add a diplexer in 
front….



  

40M Triplexer Plan



  

40 Meter BandPass Development
40-meter:  must be a BANDPASS design.   Pavel tends to put in 130-ish ohms of reactance 
at the passband frequency for each of his series reactances.   40-meter series tuned filter 
should be about 172 pf and 3mH.   For 100watts, it should be on a T130-17 toroid, #16 wire, 
approximately 27turns (46").   Two series traps to ground are chosen to approximately 
quash the 20meter energy and the 3.75 MHz energy, but combined to a parallel resonance 
on 40 meters.    

40 Meter 
MultiPLEXOR

Series Tuned 
Input

20 meter trap 3.75 MHz 
trap

Inductor ~ 3mH*  383 nH* 1443  nH

ACTUAL 
TURNS in our 

instance

23 turns T130-
17

8 turns T130-
17

15 turns T130-17

Capacitor ~160 pf >= 1kV ~337 pf  
>=1kV

~1250 pf, >= 
1kV



  

Our 40 Meter Added Filter



  

40 Meter Response



  

QuadPlexer Outcome



  

Add 80?   80/160 LPF - Pavel



  

Our wimpy 80/160 LPF result
LPF instead of BPF.

Built external LPF as 
well...not a 
bandpass…

Could not operate 
160 at same time as 
80…

During WFD, 160 
was taken over by an 
international CW 
contest...so didn’t 
matter that much...



  

Two Boxes (connect w/coax)



  

Bare QuintPlexor Response



  

HV Capacitor Sourcing



  

“Filter Room”



  

300W visible!



  

Pounding on Filters with 3x100W



  



  



  



  

First ever CW contact…
can’t copy CW….
why let that stop you?



  

OOPS!  “I smell SMOKE!”
Manish Sahni KQ4KTE

15 meter bandpass filter had long 
been “suspect”….rapidly 
changing SWR….

2/3 of the way into winter field 
day….it gave up the ghost.

Believe it or not, we had it 
repaired and back on the air with 
better outcome in about 30 min 



  



  



  

Conclusions
● Replace the 15m bandpass with a Pavel Kit
● T130 sized toroids much better than T80!
● Bigger wire much better than #18!
● 3kv/6kv caps much better than mica 500V
● You really want 60dB separation
● We want a YAGI!
● Add separate 160m tap?


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45

