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Causing Neighborhood RFI? 

)4ȭ3 !,, 9/52 &!5,4 7)4( 4(!4 ")' !.4%..!Ȧ 



Receiving RFI from Neighborhood? 

QRM - High Noise Floor ɀ Weak Signals ɀ NO DX ɀ So Sad! 



RFI Workshop Objectives 
·Learn fundamentals of RFI  - symptoms, causes & 

cures 

·7ÈÁÔȭÓ Á ÆÅÒÒÉÔÅ ÁÎÄ ÈÏ× ÔÏ ÐÉÃË ÔÈÅ ÒÉÇÈÔ ÏÎÅ ÆÏÒ ÙÏÕÒ 
RFI 

·How to use ferrites to solve the #1 RFI problem shared 
by all hams using HF radios 

·How to solve transmitter RFI problems in your 
neighborhood 

 

 



Symptoms, Causes and Cures to make ham radio more 
enjoyable 



What is RFI?  
·Radio Frequency Interference/Electromagnetic 

Interference (RFI/EMI) ɀ at radio frequencies 
·A radio frequency disturbance that causes an unwanted 

interruption, degradation or unintended operation to an 
electrical circuit.  

·Common Sources 
· Radio Transmitters (Amateur, broadcast, consumer devices) 

· Natural: Sun, Cosmic noise, Lightning, atmospheric static 

·Motors, ignition systems, power lines, etc 

·Common Victims 
·!ÎÙ ÅÌÅÃÔÒÏÎÉÃ ÄÅÖÉÃÅ ÁÃÔÉÎÇ ÁÓ Á ȰÒÅÃÅÉÖÅÒȱ ÏÆ 2&) 

 

 



Got RFI in your shack/home?  
·Symptoms ɀ caused by your transmitter  or antenna 
·Hot microphone ɀ lip burns, distorted audio 

·2ÅÓÏÎÁÎÔ ÁÎÔÅÎÎÁÓ ÄÏÎȭÔ ÔÕÎÅ ÃÏÒÒÅÃÔÌÙ ÏÒ ÈÉÇÈ 372 

·Your voice/transmission causes interference with computer, 
TV, Stereo/Home Theater system, security system, garage 
door opener, microwave, telephone, DSL/cable 
modems/router, fax machine, touch on/off lamps, flickering 
lights, LED string lights, smoke/CO2 alarm, answering 
machine, sprinkler system 

· Degradation of computer data throughput or loss of data , 
computer/internet stops working  

·Wife Alarm goes off 



RFI Types that can be suppressed  
·TRANSMITTER RFI 

·An RFI symptom in your shack/home or your 
ÎÅÉÇÈÂÏÒȭÓ ÈÏÍÅ caused by your radio transmitter, 
feed line or antenna. 

·RECEIVER RFI 
·An RFI problem caused by outside sources effecting 

your radio receiver (noise floor, periodic noise, etc) 

RFI Contagious? How is it transferred? 



How is  
RFI 

Transferred? 



SOURCE ï PATH - VICTIM 

All three must be 

present to have an 

RFI problem. 

 

Multiple paths are 

very common:  

 

1. Radiative - air 

2. Conductive - wire 

3. Inductive -wire 

4. Capacitive - wire 
 



wŜŎŜƛǾƛƴƎ ά!ƴǘŜƴƴŀǎϦ  ŦƻǊ wCL 
·160-80-60-40-30 meter transmitters ɀ Ȱ,ÏÎÇȱ - AC lines, 

Phone lines, satellite/cable coax, long CAT-5 cables, ham 
antennas coax shield, antenna control/rotor cables,  2nd 
story ground wires 
·AM Broadcast Receiver RFI ɀ same as 160 ɀ ÌÏÎÇ ȰÁÎÔÅÎÎÁÓȱ  
·20-6 meter transmitters ɀ Ȱ3ÈÏÒÔȱ - speaker wires, device 

interconnect cables, mic cables, short Cat-5 cables 
·FM Broadcast Receiver RFI ɀ ÓÈÏÒÔ ȰÁÎÔÅÎÎÁÓȱ ɀ 3-6 feet 

long 
 
·Ȱ!ÎÔÅÎÎÁÓȱ ÐÉÃË ÕÐ 2&) ÃÕÒÒÅÎÔ ÏÎ ÁÌÌ ÃÏÎÄÕÃÔÏÒÓ ɉÃÁÌÌÅÄ 

common mode current) from SOURCE 

How do we reduce this current? 



Reduce RFI current to reduce RFI 

·!Î ȰÁÎÔÅÎÎÁȱ ÉÓ Á ×ÉÒÅ ×ÉÔÈ ÁÌÔÅÒÎÁÔÉÎÇ ÃÕÒÒÅÎÔ ÇÏÉÎÇ 
through it creating an electromagnetic field of radiation, 
or conversely, a wire exposed to an electromagnetic field 
induces a current in the wire.  

·Reducing the current through the wire, reduces the 
radiation from the wire or conducted through the wire  

·High choking impedance (R) reduces RFI current (I=E/R) 

 

·Typical solutions: Resonant traps, ferrites, filters 

Ferrites are your friend 



Ferrite Topologies (Shapes) 

Slip On Bead Snap On Bead Toroid or Ring 

ÅCheap, easy to install, work on all ham frequencies 
ÅWork on all conductive paths (antenna feed line, AC/DC, I/O cables) 
ÅLots of options in size, shape to fix most RFI path problems 
ÅCan be installed by almost anybody who understands how to choose the 
correct ferrite for a particular RFI problem. 

Fuzzy Ferret - not 



How do Ferrites Work? 

Inductive reactance varies with frequency (XLКάЫɛÆɛ,Ɋ ÕÎÔÉÌ ÒÅÓÏÎÁÎÃÅ 
reached.  )ÎÃÒÅÁÓÅ ÒÅÁÃÔÁÎÃÅ ÏÒ ÉÍÐÅÄÁÎÃÅɉ:КЧɉ8L

2 +R2) to decrease 
common mode current producing RFI 
 
)ÍÐÅÄÁÎÃÅ ɉ#ÈÏËÉÎÇ :Ɋ  ÃÁÎ ÂÅ ÉÎÃÒÅÁÓÅÄ ÓÅÖÅÒÁÌ ×ÁÙÓȣȣȢȢ 

Picture shows One Turn coil 
through a snap on ferrite  



Ferrite Z adds in series 
More 
beads =  
 
higher 
choking Z 



Choking Z Increases with (turns)2 

·1 turn = Z 

·2 turns = 4Z 

·3 turns = 9 Z 

·More Z = less wire current = less RFI radiated from 
wire or induced into wire  

 

How do we choose the correct ferrite for the RFI frequency? 

1 Turn 3 Turn 7 Turn 



Ferrite Mixes 
Mix = chemical formula of the 
iron oxide with manganese-zinc 
(31, 73/77)  or nickel-zinc (43, 61) 
 
 
Select mix  for max Z at RFI 
fundamental frequency NOT 
frequency of receiver.   
 
(e.g. for 2 MHz us mix 73/77, for 
30 MHz us mix 31 or 43) 
 
 
Most popular ham frequency 
mixes are 31, 43, 61, 77. 



Ferrite Mix Selection - Chokes 



How to buy Ferrites the wrong way 
 

·No MIX Designation 

 

·No Impedance Range 

 

·No Frequency Range 

= 
$/.ȭ4 

 
BUY!!! ! 

Buying unknown ferrites is a waste of time and money!  



How to buy Ferrites the right way 

= BUY With 
CONFIDENCE!! 

Product Labeling (Mix, Frequency, Impedance) + Known Vendor = Winner!  



Ferrite Use Recap 
·Determine RFI interfering frequency  

·Choose proper mix (31, 61, 77) to suppress RFI 
fundamental frequency 

·Choose Topology(slip, snap, ring) to fit the Path 

·Install ferrites ɀ retest for RFI suppression 

·Consider additional Paths if RFI persists 
 

 

How does this solution apply to your ham shack/home? 





IŀƳΩǎ wCL {ǘǊŀǘŜƎȅ 
·Eliminate/reduce RFI SOURCE  

· (transmitter, amplifier, feed line or antenna location)  

·or 

·Choke the PATH  
·(coax feedline, AC power line) 

·or 

·Protect the VICTIM  
·(filter inputs to victim)  

 

 

How does that apply to your ham shack/home/neighbor? 



Ham Shack RFI Solutions ς reduce 
radiation from the source 

#1 RFI problem is antenna feed line radiation/noise pickup ɀwhy? 



Is your Dipole a Tripole? 
·Coax outside braid as a 

transmitting  antenna 
·Coax outside braid as a 

receiving antenna 

 
 

 

RECEIVER 

GROUND 

άAntennaέ 

From choked antenna feed point 
to receiver, outside braid receives 
ȰÎÏÉÓÅȱ ÒÁÄÉÁÔÉÏÎ ÆÒÏÍ ÁÎÔÅÎÎÁ 
and neighborhood devices  

1% braid current = 2.75 watt 
radiation at 1500 watts input, or 1.6 
watts at 500 watts input or .7 watts 
at 100 watts input 



RFI chokes/filters for feed line path 

EVERY coax feedline needs an RFI choke tuned for antenna frequency! Every rotor 
control, antenna selector needs an RFI choke! ɀ How to choose ɀ ÕÎÕÎȾÂÁÌÕÎȩȣȣ 



UNUN #1 (verticals, end feds) 

Use 4:1 or 9:1 
impedance 
transformer 
and feed line 
choke below. 



UNUN #2 (coax in, coax out) 



BALUN (dipole, beam, loop) 

Now some 
practical 
examples of feed 
line chokes 



/ƻŀȄ /ƘƻƪŜ όŀƪŀ ά¦Ǝƭȅέ ōŀƭǳƴύ 

Picture: Ugly balun at 7 Mhzȟ Ϋΰ ÔÕÒÎÓȟ ήȢίȱ ÄÉÁÍÅÔÅÒ К έȟΪΪΪ : ɀ 20 
feet of coax ɀ ONLY effective for 1-2 ham bands since acts as a tuned 
choke using L and C of coax 



Sleeve Chokes (Snap on) 

RG-β8 ɉΫȾήȱ ÓÉÚÅɊ 
150-500 ohms 

RG-άΫέ ɉΫȾάȱ ÓÉÚÅɊ 
150-500 ohms 



Clamp On Choke (FSB-мύ Ґ мέ L5 

3 turns = 
1K ohms 



Sleeve Choke (Slip on) 

Palomar BA-8 Balun on Beam Antenna (RG-213) 

Small Size 
for dipole, 
beam, inline 
chokes of 
500-1000 
ohm 
choking Z 



Super Choker (40-10 Meters) 

Medium Choking, High Power, Contesting, 
Continuous modes (RTTY, AM, digital) 



CUBE Chokes 

Highest Choking 

(5-15K ohms) 

 

 Power to 10KW 

PEP 

 

Use: Inline choke, 

beam, dipole 



TUBE Chokes 

Medium 

Choking ï up 

to 3KW PEP 

 

Use: Inline 

choke, beam 



RFI Chokes for Transmitters/AMP 
·Transmitter ɀ Amplifier  RFI suppression 
·All cables into/out of radios, amplifier, antenna tuners 

·Includes 
· AC power Lines 

· DC Power lines 

· RF connections 

· Computer interconnects 

· Examples on next slides 

 

·Recommendation: Get the transceiver and amplifier kits 
with mix, sizes, instructions already determined. 



RFI Kit - Transceivers 



Amplifier RFI Kits ς all brands 

Alpha, Ameritron , Amp Supply, B&W, Collins, Command, Drake, Gonset, Hallicrafters, 
Hammarlund , Heathkit , Henry, Hunter, Icom, Kenwood, Palomar, Palstar, QRO, SBE, 
SWAN, Ten Tec, Tokyo-Hy-Power, Yaesu 



RFI Kits - Amplifiers 



RFI Chokes ς 120/240V AC Path 
·Ring Toroids ɀ most effective ɀ usually 3-10 turns 

·Snap Ons ɀ convenient to use, usually 1-2 turns 

·Big Clamp /ÎȭÓ ɀ multiple turns, easy to install 

·Example pictures 



AC Line Chokes 

0ÁÌÏÍÁÒ &άήΪ ɉΫȢήȱ)$ȾάȢήȱ/$Ɋ #ÈÏËÅ ɀ 80-10 
meters, Z = 2-5K range depending on frequency 


