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Copper J-Pole 

• The J-Pole has been around for 
decades 

• There are many articles on the web 

– with different dimensions 

– and different ways to connect the coax 

• NOTHING presented here is new, just 
the objectives for a “Done in One” 
project 
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Copper J-Pole 

• OBJECTIVES 

– Make a simple design that will work 

– Be reproducible 

– Have a coax fitting 

– ~20 year life outdoors if the back of the 

connector is sealed and the antenna 

painted 

– Easy to tune the first time 

– 1.2:1 maximum at resonance 

– No more than 1.5:1 from 144 - 148 MHz 

– Cost <$23 (heavy duty) without coax 
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Home Depot small quantity price - April 2015 

10' -  1/2" copper pipe - Grade L 1 $14.98 $14.98 

1/2" Copper Tee 1 $1.19 $1.19 

1/2" copper elbow 1 $0.69 $0.69 

1/2" copper end cap 2 $0.69 $1.38 

3/8" - 7/8" SS hose clamps 2 $0.94 $1.88 

      $20.12 

Tax   9% $1.81 

SO-239 new - swap meet ($3+ web) 1 $1.00 $1.00 

      $22.93 
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• The J-pole antenna, also called the 
Zepp' antenna (short for Zeppelin), was 
first invented by the Germans for use 
in their lighter-than-air balloons 

• Trailed behind the airship, it 
consisted of a single element, one half 
wavelength long radiator with a 
quarter wave parallel feed line tuning 
stub 

Wikipedia 
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• This was modified into the J-pole 

configuration by 1943 and became 

popular with Amateur Radio operators 

because it is effective and relatively 

simple to build Wikipedia 

A million of each were printed in 1930 and are worth 
$76, $130 & $320 on ebay 
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1938 FCC grants 2 ½ meters 112–116 Mc 
moved to 144-148 Mc in 1945 
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If it’s shorted, how does  it 

work??? 
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¼ λ Vertical 

maximum 

voltage 

minimum 
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RF Voltage and Current 

10 Volts 

0.002 amp 

1 volt 

.02 amp 

0 volts 

1 amp 

Remember the formula 

E=IR  

Voltage = Current times Resistance 

 

So R=E/I 

Using hypothetical numbers 
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RF Voltage and Current 

5000 Ohms 

50 Ohms 

0 Ohms 

Remember the formula 

E=IR – Voltage = Current times Resistance 

 
So R=E/I 

Using hypothetical numbers 

Dividing the voltage by the current 

1 volt/.02 amp =  
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EH7AHG wave drawing 
KC7O animation 

¼ wave tuning 

stub 

½ wave element 

Zero Voltage low impedance point 

50 Ohm match 

High voltage 

high impedance 

point 

Zero Voltage low impedance point 

High voltage 

high impedance 

point 
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Some J-Pole 

Offerings 

on the WEB 
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2002 ARRL Handbook * 

¾” pipe – heavy duty 

KC7O 4/15 19 



Multi-Band J-Poles – Thanks Dave W6JDG 
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Coax Attachment 

Methods KC7O 4/15 21 



forums.radioreference.com KF4EOK edcarc.net 
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Tested J-Pole 

with 

SS Screws  

& no Solder 

Now to find 

the dimensions 

that will work 

& be repeatable 
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2’ C-C 

0.625” 

Bore 5/8” holes 

¾” PVC 

Stiffener for 

heavy duty use  

 & use L Grade pipe 

Put end caps on last 

with SS self-tap screws 
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Materials 

• 10’ ½” copper pipe – Grade L 

• Cut sizes for 146 MHz 
• 58 1/2” 

• 21 1/8” 

•   1 3/8” 

• Length for the support ~ 12” 

• ½” copper fittings 
– 1 – 90° elbow 

– 1 – “T” fitting 

– 2 – end caps 

• 2 - SS hose clamps (3/8” to 7/8”) 

• ~ 6” #14 bare house wire 

• SO-239 bulkhead mount connector 
– modified with slot for mounting 

• Jim, NW6B, design 
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Note 

• Copper pipe Grades 

– Wall thickness and cost for a ½” 10’ pipe 
• 2015 Prices 

– M=0.028” ~ $10  

– L=0.040” ~ $15 

– L is more rugged and heavier 

– M is adequate for inside or attic mount 
• May want to use a piece of L for the support 

pipe 

– Use L for heavy duty outside use 
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L 

M 
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15/16” diameter .040” thick  

cut-off wheel on a Dremel tool 

Cutting the Slot 
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SO-239 Chassis mount 

modified with  a slot 
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Solder #14 wire 

with a large iron 
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Tools 
• Pipe Soldering 

– Solder 

– Flux & brush 

– Torch 

– Sparker 

– Steel wool/Scotch-Brite 

– Wire brushes  

– Tubing cutter 

• 5/16” Nut driver for hose clamps 

• Holding fixture for assembly and 
alignment 
– If needed 

• Safety - PPE 
– Gloves & eye protection 
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Build 

• Dimensions 
– Spacing between elements - critical 

• Controls VSWR 

– Length of elements - critical 

• Controls resonant frequency 

– Coax placement  
• Some VSWR control 

• Some resonant frequency control 

• Cannot fix length issues 

• Adjustment 
– Some builders solder a brass nut with a 

brass screw on top of the ¼ wave section 
for frequency adjustment 
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1 3/8” 

wood 

spacer 

controls 

2” center 

to 

center 

O.D of pipe 

is 0.625” 

Assembly Fixture 

Bungee 
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1 3/8” spacer 

2’’ Center to Center 

Clean parts, flux, slide together,  

install on the elements in the fixture 

then solder all joints 

End caps are soldered after tuning 

Clean ~ 2 ½” of the pipe before cutting the 1 3/8” spacer 
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RG8-X coax & 

Antenna analyzer 

Some way to hold 

the antenna for 

tuning 

Testing & Tuning 
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Bend and attach 

The wire to 

the long section 

Slide up 

and 

down To 

find the 

best match 
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Attach the SO-239 to 

the ¼ wave section 

~ 3 1/2” from the 

spacer 



It is suggested that a  

3-turn coil of coax, 

8” in diameter* is placed by 

the feed point as a choke 

to prevent RF on the feed line 

 

A snap-on ferrite could also 

be used 

 

Try the 2 meter J-Pole on 450 

it will probably be less than 

3:1 

*2002 ARRL Handbook – Page 20.58 
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Mounting 

• PVC is OK for temporary or inside 

mounting 

Mike Koenig-2099467696_thunder 

KC7O 4/15 42 



Mounting 

• PVC is OK for temporary or inside 

mounting 

• A major advantage of the J-pole is 

that it is DC grounded and affords 

good lightning protection for 

outdoor mounting 

Mike Koenig-2099467696_thunder 
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44 

Antenna Model for this J-Pole 
@ 146 MHz 

By Terry – WU6N 
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45 
By Terry – WU6N 
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220 J-Pole 

• Materials are the same 

– Cut sizes for 223.5 MHz 

• 37 7/8” 

• 12 5/8” 

•  1 1/8” 

• Spacing between elements is 

1.2” metal to metal 

 

www.hamuniversity.com – pretty close to their numbers 
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http://www.hamuniversity.com/
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440 J-Pole 

• Materials are the same 

– Cut sizes for 446.0 MHz 
• 19.2”  (19 13/64) 

• 6.4”    (6 25/64) 

•  7/8” 

• Butt the T and Elbow together 

 

 

• Notice that the connector is on 
the long side 
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440 J-Pole Solder Fixture 

Remove before use  
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Let’s 

Cut it, Heat it 

 & Melt Solder! 
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