
VHF LOW LOSS HELICAL BAND-PASS FILTER (FOR 145 MHz) 
 

 

Build this VHF Low Loss Band-pass Helical Filter and Improve VHF receiving ability of your 
VHF receiver dramatically ! 

This Filter is excellent for improving the receiver front-end dynamic range by reject out-of-
band unwanted strong signals which can make interference and block your receiver, making 
incapable to receive weak signal of interest. 

Overloaded receiver front-end from very strong out of band unwanted signals means that it is not 
linear any more, and produces many signals by itself, increasing its noise level. 
Very strong signals at the receiver front end makes Desensitization of the receiver, so it could not 



receive weak signals any more. 
We should not forget that the receiver front end "looks" all signals from the wide frequency range 
even if we want to receive only one signal at the time. The more wideband the receiver is, the higher 
dynamic range it has to be, for not been overloaded... 

This filter can also be very useful for rejecting unwanted harmonics signals from your 
ǘǊŀƴǎƳƛǘǘŜǊΣ ƳŀƪƛƴƎ ȅƻǳǊ ƴŜƛƎƘōƻǊǎ ƘŀǇǇƛŜǊΧ 

When I connect this filter to my Baofeng UV-5R handheld transceiver, it has improve 
receiver ability for weak signals in 2 m band dramatically! Almost all wide frequency range 
transceivers suffers from low dynamic range in the receiver front-end. That is because it is 
almost impossible to made a good RF tracking filter in the front end of the receiver, for 
reasonable price. Using this band-pass filter for those transceivers/receivers make huge 
improvement for receiving weak signals, especially in urban area with many strong RF 
signals. 

 

 

Basic design of the filter is from RSGB VHF-UHF Manual, but I made some modifications. 
Both inductors (coils) are made from 6 mm2 copper wire (the wire diameter is 2.6 mm) 

Coils has 6 turns. 
Coils diameter is 23 mm 
Coils Length is 35 mm 

The tuning capacitors are made from two copper round plates, about 31 to 32 mm in 
diameter each. (about 760 mm2) 



One must be very careful using other variable capacitors instead of my suggestions here. 
There is very high RF voltage on this capacitors. When I was making experiments by using 
two pieces of RG-58 coaxial cable 16 mm each, as a capacitors (which is about 1.6 pf), and 
when I applied about 8 watts RF power on 145 MHz, the coaxial cable pieces burned 
immediately. You can imagine how high RF voltage is present here, because maximum 
voltage by producer specification for RG-58 coaxial cable is more then 1,4 kV RF Voltage. 
This Helical Band-pass filter has very low loss. About minus 0.3 dB for the 5 MHz bandwidth 
and minus 3 dB for 8 MHz bandwidth. 

 

The signal loss is only 0.3 dB. In other words, when I tested this filter on 145 MHz, and 
applied 10W RF power from my transmitter through filter to dipole antenna, the signal loss 
was only 0.7 W. It means that 9.3 W goes to antenna. (7% signal loss). On the receiving 
mode I can not noticed any signal changes with or without this filter even with the very 
weak signals, almost buried in the noise. 

You can see my YouTube video about this excellent VHF Low Loss Band-pass Filter: 

https://www.youtube.com/watch?v=jBNcTn9BEy0 

measuring and characterization of this filter on this link: 
https://www.youtube.com/watch?v=vMG7OgDXOU8 

Check the effectivity of this filter achieved by others who built it: 
https://www.youtube.com/watch?v=Yw8LOz8rumM 

73, 
Mile Kokotov, Z33T 

https://www.youtube.com/watch?v=jBNcTn9BEy0
https://www.youtube.com/watch?v=vMG7OgDXOU8
https://www.youtube.com/watch?v=Yw8LOz8rumM


 

VHF Filter made by Done, Z32KF (the box is made from copper plated material for PCB) 

 



 

 

 

άhne picture is worth a thousand wordsέΣ ǎƻ ƘŜǊŜ ƛǎ ǎŜǾŜǊŀƭ ǇƛŎǘǳǊŜǎ ǿƘƛŎƘ ŘŜǎŎǊƛōŜǎ how 
the filter is made, for those who want to build it: 



 

 

 



 

 



 

 

 

 



 

 



 

 



 

 



 

 



 

 

 



 

 

There are many people who have made this filter. 

Here are some additional photos from the filter made by Done, Z332KF: 

 



 

 



 

The Filter characterization ( 200 MHz span): 

 

The Filter characterization ( 100 MHz span): 

 

 

The Filter characterization ( 50 MHz span): 



 

 

 

If you have made this filter, send me some photos, so I can put them on my 

web page. 

 

73,  

Mile Kokotov, Z33T 

 

 

 

Here are some e-mails I received from those who build this excellent Low-Loss Filter: 

 

 

 

 

 

 

 


