
A Simple ¼ Wave Ground Plane 
A Simple ¼ Wave Ground Plane Antenna 

A fun project to build and learn how to tune antennas is a  ¼ wave ground plane 
ŀƴǘŜƴƴŀ ǳǎƛƴƎ ŀƴ {hноф ŎƻƴƴŜŎǘƻǊΤ мн ƎŀƎŜ ǎƻƭƛŘ ŎƻǇǇŜǊ ǿƛǊŜ ƻǊ осά ōǊŀǎǎ ƻǊ 
aluminum brazing rods ,4 each 10-12 gage  automotive buss eyelet connectors.   

{ǘŀǊǘ ōȅ ŎǳǘǘƛƴƎ ǘƘŜ ά!έ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǿƛǊŜ ǘƻ нлέ ƎƛǾƛƴƎ ȅƻǳǊǎŜƭŦ ǘǊƛƳƳƛƴƎ ǊƻƻƳ ŦƻǊ 
ǘǳƴƛƴƎ ǘƻ ǘƘŜ ŎŜƴǘŜǊ ŦǊŜǉǳŜƴŎȅ ŘŜǎƛǊŜŘΦ bƻǿ Ŏǳǘ ŦƻǳǊ ƭŜƴƎǘƘǎ ƻŦ ǿƛǊŜ нл оκмсέ ŦƻǊ 
ƎǊƻǳƴŘ ǊŀŘƛŀƭ ά.-5έΦ {ƻƭŘŜǊ ǘƘŜ ά!έ ǎŜŎǘƛƻƴ ƻŦ ǿƛǊŜ ƛƴǘƻ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ {hноф 
connector making sure you do not ground it to the outer SO239 casing. Now solder 
the B-D radials into the wire receiving end of a eyelet connector.  Now connect the 
radials to the SO239 connector mounting holes using either solder or 4-40 
hardware. Turn down each ground radial to a 45o ŀƴƎƭŜ ǿƛǘƘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ н мκп ά 
distance between each radial connection point b-c, c-d, d-e, e-b. centered. 

¢ƘŜǊŜ ŀǊŜ ŀ ƴǳƳōŜǊ ƻŦ ŘƛŦŦŜǊŜƴǘ ǿŀȅǎ ǘƻ Ƴƻǳƴǘ ǘƘƛǎ ǘƻ ŀ Ƴŀǎǎ ŀƴŘ L ǇǊŜŦŜǊ ǘŀƪƛƴƎ мέ 
{ŎƘŜŘǳƭŜ пл t±/ ƛƴ ŀ н ѹ Ψ ǎŜŎǘƛƻƴΦ L ǳǎŜ ŀ мΩ ŜƴŘ ŎŀǇ ŀƴŘ ŘǊƛƭƭ ŀ ƘƻƭŜ ƭŀǊƎŜ ŜƴƻǳƎƘ ǘƻ 
receive the SO239 with your PL259 attached. You can then epoxy or RTV your 
antenna into this hole just enough the secure and seal it to prevent water from 
ƎŜǘǘƛƴƎ ƛƴǘƻ ǘƘŜ ŎƻŀȄƛŀƭ ŎŀōƭŜΦ w¢± ŀǊƻǳƴŘ ǘƘŜ ά!έ ǎŜŎǘƛƻƴ ōŀǎŜ ǿƘŜǊŜ ǎƻƭŘŜǊŜŘ ǘƻ 
the SO239 Center pin to again weather seal against water intrusion into the coaxial 
cable.  

You are now ready to disconnect the PL259 connector from the antenna and feed it 
ǘƘƻǳƎƘ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ мέ нϧмκнΩ ǎŜŎǘƛƻƴ ƻŦ t±/ ǇƛǇŜΦ wŜŎƻƴƴŜŎǘ ǘƘƛǎ ǘƻ ǘƘŜ {hноф 
connector and secure the end cap on the end of the pipe. Now secure this to you 
mass using U bolt clamps of duct tape. You are now ready to begin tuning your 
antenna. 

Determine your desired Center Frequency and observe your Antenna Analyzer's 
Advanced setting Resonate Frequency . Set your frequency to the desired center 
ŦǊŜǉǳŜƴŎȅ ŀƴŘ Ŏǳǘ  мκу ά ƻŦŦ ǘƘŜ ŜƴŘ ƻŦ ȅƻǳǊ ά!έ ǎŜŎǘƛƻƴ ƻōǎŜǊǾƛƴƎ ǘƘŜ ŀƴŀƭȅȊŜǊ 
readings R = [ ]; X = [ ]  values. At Center Frequency 146.0 MHz an R=  -47-54 will 
ǊŜǎǳƭǘ ƛƴ ·Ґ л ŀƴŘ ŀ {²w ƻŦ мΦлΦ  /ƻƴǘƛƴǳŜ ǘƻ ǘǊƛƳ мκуέ ŀǘ ŀ ǘƛƳŜ ƻŦŦ ǘƘŜ ά!έ ǎŜŎǘƛƻƴ 
ǳƴǘƛƭ ȅƻǳ ƘŀǾŜ ŀ ƭŜƴƎǘƘ ƻŦ ŀōƻǳǘ мф рκмс ά ǊŜǎƻƴŀǘŜ ŦǊŜǉǳŜƴŎȅ ·Ґл ƻǊ ŀǎ ŎƭƻǎŜ ŀǎ ȅƻǳ 
can get. Now advance to return loss and reflection co-efficiency and observe you 
reading. An RL = (-)29-30 and reflective co-efficiency = (-)0.03 gives you an 1.0 SWR 
and a 99% efficiency to you antenna. You can adjust your frequency up and down 
the band getting a great idea how this antenna will perform on frequencies from 
144.0 Mhz thru 148.0 Mhz. 

You can us this design for UHF VHF application dual band and tri band by simply 
ŎǳǘǘƛƴƎ ŀŘŘƛǘƛƻƴŀƭ ά!έ ǎŜŎǘƛƻƴǎ ǘƻ ǘƘŜ ŘŜǎƛǊŜŘ ѻ ǿŀǾŜ ƭŜƴƎǘƘ ŀƴŘ ǎƻƭŘŜǊƛƴƎ ǘƘŜƳ ǘƻ 
the center pin 180o from each other at 45o  ŦǊƻƳ ǘƘŜ ŎŜƴǘŜǊ  ά!έ ǎŜŎǘƛƻƴΦ 

Enjoy this project:  

Theodore B Cochran  

N6TBC 

ά!έ 
146 MHz 19-рκмс ά 

ά.ϧ/κ5ϧ9έ 
20-оκмс ά 

ά.ϧ/κ5ϧ9έ 
20-оκмс ά 

PL 259 





Parts list: 
Home Depot 
мл Ψ мн ga bare copper wire (20 cents  per foot)     total cost  $2.00 
мέ · нΩ {ŎƘŜŘǳƭŜ пл t±/ ǇƛǇŜ IƻƳŜ 5ŜǇƻǘ ǇǊŜŎǳǘ     $2.13 
мέ ǎŎƘŜŘǳƭŜ пл ŜƴŘ ŎŀǇ ǳƴǘƘǊŜŀŘŜŘ см ŎŜƴǘǎ ŜŀŎƘ   2 each $1.22 
ѻέ ǿƛƴƎ ƴǳǘ п ǇŀŎƪ      $1.18 
ѻέ Ȅ о κмκнέ ƘŜȄ ƘŜŀŘ ōƻƭǘ 2 ea @ 24 cents     $.48 
 

1 SO239 Connector      $ 5.95 - 9.95 each 
Total cost       $12.96 
 
! нр ǇŀŎƪ ƻŦ Іу оκуά ǎŜƭŦ ǘŀǇƛƴƎ ǎŎǊŜǿǎ Ŏƻǎǘ ŀōƻǳǘ ϷоΦлл 



SO239 
мέ t±/ ŜƴŘ ŎŀǇ 

With top ground down flat   
and hole for SO239 connector  

drilled into center 

¢ŀƪŜ ŀ мέ {ŎƘŜŘǳƭŜ пл ǳƴǘƘǊŜŀŘŜŘ 9ƴŘ /ŀǇ 
and grind the top as flat as you can on a 6 or 
уέ ōŜƴŎƘ ƎǊƛƴŘŜǊΦ hƴŎŜ ǘƘƛǎ ƛǎ ŎƻƳǇƭŜǘŜŘ ǘƘŀǘ 
it will allow the SO239 connector to sit 
squarely on the top. Now put the cap 
sideways in a vise and cut cap down to about 
мκнέ ŀƭƻƴƎ ǘƘŜ ǎƛŘŜΦ ¢Ƙƛǎ ŀƭƭƻǿǎ ŜƴƻǳƎƘ ǎǇŀŎŜ 
to freely connect the PL259 cable connector 
to the SO239 connector and fit snugly over 
ŀƴŘ ǎŜŎǳǊŜƭȅ ǘƻ ǘƘŜ мέ ŘƛŀƳŜǘŜǊ нΩ ƛƴ ƭŜƴƎǘƘ 
section of Schedule 40 PVC pipe used for 
mounting you antenna to a mast. Next insert 
the SO239 connector into the hole and mark 
the mounting holes locations with a marker. 
Remove the connector and with the drill.. 
drill out the mounting hole locations making 
the holes a little smaller than self taping 
screws if used or the same size as the 4 40 
hardware being used. Mount the antenna to 
the cap and secure with mounting hardware. 

мέ {ŎƘŜŘǳƭŜ пл t±/ ǇƛǇŜ нΩ-оΩ ƛƴ ƭŜƴƎǘƘ  
with 5/16th holes drilled for mounting or use clamps  
large enough to incorporate the mast and PVC pipe 






