






Initial testing showed that the filter would not tune below 52 MHz.  The problem was the 

capacitors – they are much longer than I had estimated, so the striplines are shorter, about 198 

mm.  Recalculating with the new length suggested that 150 pf is required for 50 MHz, so I put a 

15 pf silver mica capacitor in parallel with each end capacitor – less capacitance is required for 

the center resonator.  Now the filter tunes down to about 48 MHz.  Final tuning at 50 MHz 

yielded the performance shown in Figure 17, nice and sharp with about 3 MHz bandwidth.  

Insertion loss is about 0.75 dB, so the silver mica capacitors are OK at 50 MHz.   It might even 

be preferable to use smaller air trimmer capacitors with more fixed capacitance. 

 

Figure 17 – Performance of Combline Filter for 50 MHz 

 

Like the 144 and 432 MHz filters, the 50 MHz combline filter has excellent out-of-band 

rejection, with no spurious responses below 700 MHz, as shown in Figure 18.  This filter can 

effectively block all broadcast radio and TV frequencies from your receiver. 

 

 



 

Figure 18 - Performance of the 50 MHz Combline Filter over a wide frequency range 

 

 

Construction 

Making these filters is mostly careful metalworking, but not any fancy equipment.  A drill and 

tinsnips should be enough to do the job.  Mark the box holes carefully – I make rough 

measurements with a ruler and Sharpie, so I can erase mistakes.  When it looks right, then I 

scribe hole locations with a digital caliper.  Centerpunch the hole locations, then drill or punch 

the holes.  I find that a hand punch makes cleaner holes in sheet metal where it fits, otherwise 

brad-point drills are recommended.  Deburr everything. 

Cut the striplines to the desired width, but leave them long.  Bend the last half-inch to a right 

angle, in a vise if you don’t have a bender.  Put a capacitor in place, fit a stripline, and eyeball 

the length.  Cut to length, make the holes in the striplines, and see if it all fits with solder lugs.  If 

not, cut another stripline.  The capacitor end of the stripline should fit something line Figure 19. 



 

Figure 19 – Closeup of tuning capacitor assembly 

Before assembly, clean everything, first with denatured alcohol to remove grease, then rinse with 

water.  Good contact depends on clean surfaces.  The ground end of the stripline and the 

connector tap point should fit something like Figure 20. 



 

Figure 20 – Closeup of stripline grounding and connector tap 

One final note about the tap point:  the ground screws are not right at the corner, so the actual 

contact point is uncertain.  This doesn’t matter for resonance, since the capacitor tunes it out, but 

it can affect the electrical distance to the tap point.  Adding a couple of extra tap holes in the 

resonators, perhaps 5 mm on each side of the specified distance, might make fine adjustment 

easier if you are fussy.  A couple of small holes won’t affect performance at all. 

Tuning 

If you have a sweep generator, tuneup is easier – you can see the response and adjust the shape 

as desired.  The best indicator is the Return Loss or VSWR.  It should be possible to achieve 

Return Loss better than 20 dB over at least the important part of the bandwidth, with good 

transmission passband shape as well. 

If you don’t have a sweeper, just apply a signal near the calling frequency or other desired center 

frequency and tune for maximum output and minimum VSWR.  Then check other frequencies to 

be sure the whole range you intend to use is covered – only a few hundred KHz for most weak-

signal operation. 



The filters can also be tuned to other frequencies outside the ham bands if needed.  For instance, 

the 144 MHz version can be tuned up to 220 MHz, or the 50 MHz version to 70 MHz to listen 

for 4 meter signals from Europe. 

Summary 

For mountaintop operation, a filter is essential.  At my home QTH, line-of-sight to many 

broadcast transmitters, filters make a big difference, and I use one on each band to reduce the 

number of spurious signals.  For the VHF bands, I use a filter between the antenna and preamp – 

my broadband MMIC preamps
2
 have a noise figure near 0.5 dB, so the total noise figure with the 

filter is under 2 dB, quite adequate for terrestrial work.  For higher bands, the filter follows the 

preamp. 

These combline filters with stripline construction provide very good performance and may be 

built with modest metal-working skills.   Dimensions are included in the table below.  The cost 

should be significantly less than commercial products and performance is better than most, if not 

all, available filters. 
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Table 1

Dimensions - Combline Filter in Stripline
W1GHZ 2014

Band Band- Box Length Width Depth Strip width Strip spacing Strip c to c Tap point Capacitor

width mm mm mm mm mm mm mm pf

144 2.5 AC-406 9 in 7 in 2 in 33 44 77 22 24

222 8 U3879 mid 202 129 54 34 40 74 30 15

432 11 1590-BB 115 90 30 16 25 41 16 5

432 13 U3879 sm 176 99 43 29 35 64 15 5

50 3 AC-1418 8 in 10 in 2.5 in 30 40 70 90 150

Some others, not tried yet

50 4 AC-406 7 in 9 in 2 in 25 30 55 80 160

144 7 U3879 lg 220 145 60 33 44 77 35 30

222 12 AC-402 7 in 5 in 2 in 30 35 65 30 14




