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A LOW-COST REMOTE ANTENNA SWITCH

F ig 19.8 1 —  Sch ematic and p arts list for th e remote antenna sw itch . P art numb ers 
indicated w ith  an M  are av ailab le from M ouser E lectronics (w w w .mouser.com). P C 
b oards are av ailab le from F AR Circuits (w w w .farcir.net). See th e TISFind datab ase for 
more contact information.

C1-C6  —  0 .0 0 1 µ F , 50  V  disc ceramic 
cap acitor (M  14 0 -50 P 5-10 2 K -T B ).

D1-D6  —  1N4 0 0 1 diode (M  512 -1N4 0 0 1).
J 1-J 7  —  SO -2 3 9A ch assis mount coax ial 

connector w ith  silv er-p lated 4 -h ole 
sq uare fl ange and T efl on insulation 
(Amp h enol 8 3 -7 98  av ailab le as M ouser 

52 3 -8 3 -7 98 ).
K 1-K 6  —  SP DT  P C b oard p ow er relay 

w ith  12  V  dc coil (American Z ettler 
AZ 7 55-1C-12 DE ). Av ailab le from w w w .
relaycenter.com. See tex t.

T B 1, T B 2  —  P C b oard terminal b lock  w ith  
6  contacts (M  6 51-17 2 90 50 ).

Getting multiple antenna feed lines into 
th e sh ac k  is a c ommon prob lem th at c an 
b e easily  solv ed w ith  a suitab le r emote 
antenna sw itc h . T h e projec t desc r ib ed h ere 
b y  B ill S mith , K O 4 N R , prov ides an easy  
and inex pensiv e solution. I t or iginally  ap-
peared in A pr il 2 0 0 5  QST.

Relay Selection

I nter esting innov ations in pr inted c ir -
c uit b oard ( P C B )  pow er  r elay  design h av e 
produc ed a numb er  of c ompac t units th at 
ex h ib it h igh  dielec tr ic  str ength  and c an 
c ar r y  impressiv e amounts of c ur r ent.

A lth ough  not fac tor y  tested for  R F  use, 
th e A mer ic an Z ettler  A Z 7 5 5  ser ies P C B  
r elay s w or k  v er y  w ell in th is applic ation. 
( S ee www.americanzettler.com for  data-
sh eets and information.)  T h e A Z 7 5 5  is rated 
for  4 8 0  W  sw itc h ed pow er  w ith  a r esistiv e 
load and a max imum sw itc h ed c ur r ent of 
2 0  A . D espite th e r elay ’s small ph y sic al 
siz e, th e dielec tr ic  str ength  b etw een th e 
c ontac ts and c oil is 5  k V  R M S , w ith  an 
impressiv e 1  k V  R M S  b etw een th e open 
c ontac ts. T h is means th at th e r elay  is r e-
sistant to a flash ov er  th at c ould damage 
th e c oil or  pit th e c ontac ts.

T h e A Z 7 5 5  ser ies r elay s ar e offered in a 
w ide v ar iety  of c onfigurations. T h is projec t 
uses par t numb er  A Z 7 5 5 - 1 C - 1 2 D E . T h is 
model h as a 1 2  V  dc  c oil, b ut y ou c an use 
any  of th e av ailab le c oil v oltages in th e 
ser ies. T h e c ontac t sty le is F orm C , w h ic h  
is S P D T . T h e E  suffix  indic ates th at th e 
r elay  epox y  is sealed for  b etter  protec tion 
from dir t and moistur e. F or  r elay s th at 
ar e not epox y  sealed, drop th e E  fr om 
th e par t numb er. 

Circuit Design

F ig  1 9 .8 1  sh ow s th e c ir c uit, w h ic h  
h andles up to six  antennas. T h e c ommon 
c ontac ts of th e r elay s ( K 1 - K 6 )  ar e c on-
nec ted to S O - 2 3 9  c onnec tor s ( J 1 - J 6 )  for  
th e antenna feed lines. T h e normally  open 
( N O )  c ontac ts ar e all c onnec ted to th e RF

IN P U T  c onnec tor, J 7 . T h e normally  c losed 
( N C )  c ontac ts ar e all c onnec ted to ground 
so th at th e antennas ar e grounded w h en 
not in use. T o selec t an antenna, apply  1 2  
V  dc  to th e appropr iate A N T E N N A  C O N T RO L

terminal to energiz e th e r elay  and c onnec t 
th e A N T E N N A  to th e RF IN P U T .

C 1 - C 6  h elp to k eep str ay  R F  out. I n 
addition, D 1 - D 6  ar e installed ac r oss th e 
c oils to pr ev ent v oltage spik es w h en th e 
pow er  is r emov ed from th e c oil. T h e fin-
ish ed b oard ( av ailab le from F A R  C ir c uits)  
w ith  all c omponents mounted is sh ow n 
in F ig  1 9 .8 2 .

Assemb ly Notes

T h e design is simple and assemb ly  doesn’t 

r eq uir e spec ial tools. I n addition to th e 

P C  b oard and par ts, y ou’ ll need a suitab le 

enc losure to k eep th e b oard dr y  and pests 

aw ay . T h e auth or  used a plastic  c h ildr en’s 

lunc h  b ox  th at h angs under  h is dec k . 

T h e most diffic ult par t of th e projec t is 

dr illing th e h oles in th e enc losure for  th e 

S O - 2 3 9  c onnec tor s and getting ev er y th ing 

to line up. Y ou may  find it easier  to install 

th e c onnec tor s in th e enc losure fir st, and 

th en solder  th em to th e b oard. ( U se th e 

b oard to mar k  th e c enter  line and loc a-
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tion of the connectors on the enclosure.) 

After the connectors are tacked in place, 

remove the screws holding the SO-239s 

to the enclosure and remove the total as-

sembly. This ensures a perfect fit when 

reassembling.

Make sure the SO-239s are all the same 

type and brand to ensure a uniform fit. 

The board was designed around the Am-

phenol connectors recommended in the 

parts list. They have silver-plated center 

pins and flanges, and Teflon insulation. 

The silver plating makes the connectors 

easier to solder than nickel-plated con-

nectors, and the Teflon insulation is much 

less prone to melting than the plastic often 

found on inexpensive connectors. Other 

SO-239 connectors may fit with possible 

modification for a good fit.

Use a hot soldering iron when soldering 

the flange of the SO-239 to the board’s 

ground plane as shown in Fig 19.83. Be 

sure to solder top and bottom. 

The PC board is double-sided, and FAR 

Circuits supplies eyelets with the board to 

use in the larger holes for the common and 

normally closed relay pins. They provide 

for a better connection to the component 

side of the board. In addition, soldering a 

short length of # 14 bare copper wire into 

the center pin of each SO-239 will give 

you a better connection to the circuit trace 

on the board. Be sure to solder the ground 

ends of C1-C6 and D1-D6 on both the top 

and bottom sides of the board.

Powering It Up

The switch is controlled with a 12-V 

dc power supply and small ceramic ro-

tary switch as shown in Fig 19.84 . The 

switch simply sends 12 V to energize one 

of the relay coils and select the desired 

antenna. When 12 V is removed, the 

normally closed relay contacts connect 

all feed lines to ground. Connect the PC 

board’s ground plane to a ground rod for 

lightning protection and as a means of 

eliminating static.

The control cable can be the 8-conduc-

tor variety usually used for rotators. L ong 

runs of wire may require large conductors 

to prevent unacceptable voltage drops at 

the relay coils, but the relays will work 

over a fairly wide range of coil voltages 

so it’s not critical.

Fig 19.83 — Connector fl anges are soldered 
to the board’s ground plane top and bottom. 
The ground ends of D1-D6 and C1-C6 are also 
soldered top and bottom. The relays have two 
pins each for the contact connections. Solder 
all pins and install eyelets supplied with the 
FAR Circuits board to ensure good connections 
for the relay common and normally closed pins.

Fig 19.84 — Antennas are selected with a 
simple 12-V supply and rotary switch. 

Testing

Initial testing should be conducted on 

the bench with an antenna analyzer or 

a transceiver (internal antenna tuner off) 

and power/SWR meter connected to the 

RF INPUT jack. Connect a 50  load to one 

of the antenna jacks on the switch board. 

Apply a small of RF power. The SWR 

should be close to 1:1 (similar to readings 

without the switch in the line. 

If everything looks okay, increase the 

power and check the SWR through the 

switch on all bands that you plan to use 

it on. Next, move the wattmeter to the 

switch output and verify that the power on 

that side is about the same as the power 

at the input. There should be little or 

no measurable loss through the switch. 

Repeat these tests for all of the switch 

positions.

If you run an amplifier, test the switch 

at high power. The author used the switch 

at 1-1.3 kW during normal intermittent 

operation (SSB and CW) with no prob-

lems.

Although they are not designed for RF, 

the relays perform well. The board exhibits 

low SWR, low insertion loss and good 

isolation over a wide frequency range. The 

ARRL  L ab tested the completed antenna 

switch board. Insertion loss measured 

< 0.1 dB for 2-50 MH z (for all ports to 

common). SWR measured 1.1:1 or less 

from 2-28 MH z, 1.2:1 or less on 50 MH z. 

Isolation was > 60 dB for 2-28 MH z, except 

for the two innermost ports, which were 

50 dB at 28 MH z. Worst-case isolation 

on 50 MH z was 45 dB.

Fig 19.82 — A completed remote antenna 
switch. The RF INPUT connector is in the 
center, with three ANTENNA connectors on 
each side. The control cable connects to 
the two terminal blocks. 


