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220mhz Antenna Topics 

Ground Plane   ¼ wave Ground Plane 30° to 45° elevated radiation pattern.    

 Omnidirectional radiation pattern. 

Slim-Jim(J-pole) About + 2 Dbi over ¼ wave ground plane – Horizontal radiation pattern   

  Omnidirectional radiation pattern. 

Beam About +7 to +19 Dbi (depending on number of elements) over a ¼ wave ground plane 

– Horizontal directional radiation pattern.  

Coax:   RG-213 – 3.3dB loss @ 100 Ft. $.081 per foot 0.405 in. O.D.    

   RG-8X - 5.4dB loss @ 100 Ft.  $0.59 per foot 0.242 in. O.D.    

   RG-58 – 7.3dB loss @ 100 Ft.  $0.27 per foot 0.195 in. O.D.    

   RG-174 – 11.9dB loss @ 100 Ft. $0.24 per foot 0.110 in. O.D, 

Connectors: Types – Male, Female 

  Adapters – One Piece, Pigtailed 

Polarization:  

 Horizontal – CW, Side Band 

 Vertical – FM 

Propagation: 

 Ground Wave – Line of sight, Multipath 

 Skip – Meteor scatter, Sporadic E layer 

 Moon Bounce – Reflecting off the Moon 

Building Antenna: 

 Ground Plane 

 Slim-Jim 

 Beam 

Costs approximation:  
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220mhz Antennas 

Ground Plane 

 

 

J-Pole or Slim-Jim 

         

 

Beam 
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Ground Plane Antenna: 

 A ground plane antenna consists of a center vertical ¼ wave element and four horizontal ¼ wave elements. This 

configuration gives an omnidirectional radiation pattern. The radiation pattern is raised slightly from the perpendicular 

plane of the vertical element. This means that the signal is aimed slightly above the horizon. To lower the radiation 

pattern closer to the horizon, the horizontal elements are usually bent downward 30 to 45 degrees. 

 This type of antenna when used for frequencies 50 MHz and below is usually mounted on the ground, with the 

horizontal radiators running along the ground. In our case (220 MHz) if we mounted our ground plane on the ground, 

most of our signals would be absorbed, or blocked from objects close by on the ground. This would include bushes, 

trees, houses, cars etcetera.  With our horizontal radiators and vertical radiator mounted up high, we can hear more, 

and be heard more. 

J-Pole or Slim-Jim Antenna: 

 A J-Pole or Slim-Jim antenna consists of a vertical ¼-wave element and a vertical ¾-wave element. With the way 

these two elements are fed with your coax, no horizontal radiator elements are needed. The radiation pattern of this 

antenna is also omnidirectional and perpendicular to the plane of the antenna. This type of antenna is best when 

mounted above nearby objects. 

 A nice feature about this type of antenna is that it can easily be made to be portable. If the antenna is made out 

of 300-ohm twin lead wire, it can handle only about 35 watts. 

 This type of antenna should have a choke installed close to the feed point. This will improve the SWR by keeping 

most of the reflected RF off the feed line. Oh, and by the way this type of antenna cannot be strapped to a metal or 

conductive pipe or pole. You can hang it from a tree, or mount it to PVC or a wooden pole. 

Beam Antenna: 

 A Beam antenna consists of a ½ wave driven element, a reflector element, and one or more director elements. 

The reflector element is longer than the driven (the one with the coax attached) element. The director element(s) are 

shorter than the driven element. The radiation pattern of this type of antenna is directional, with the director element 

pointing the main direction. The more director elements the antenna has, the tighter the beaming direction. This 

antenna can be either vertically or horizontally mounted. 

 The nice feature about this type of antenna is that you can aim it at where you want to talk or hear. These are 

good for Fox Hunting, and reaching station that are outside the range of an omnidirectional antenna. 

 This type of antenna should have a choke installed close to the feed point. This will improve the SWR by keeping 

most of the reflected RF off of the feed line. 

The transmitting and receiving antenna should be of the same polarization for 

the best performance possible. Mixing the polarization could cause up to a 20db 

loss of received signal strength. (And that is a lot of loss) 
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Coax Loss 

 

 

Power Input

Db Loss 1.5w 5w 10w

1 1.2 w 3.97w 7.94w

2 0.95w 3.15w 6.31w

3 0.75w 2.51w 5.01w

4 0.60w 1.99w 3.98w

5 0.47w 1.58w 3.16w

6 0.36w 1.26w 2.51w

7 0.30w 1.00w 2.00w

8 0.24w 0.79w 1.58w

9 0.19w 0.63w 1.26w

10 0.15w 0.50w 1.00w
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Coax Loss 
Often overlooked, is the loss of the RF signal in the coax cable connecting your radio to 

your antenna. This loss goes both ways, transmitted signal, and received signal.  

Let us say your antenna is 40 feet from your transceiver, and you have a run of coax 100 

feet long. What do you do with the unneeded 60 feet of coax? 

A. Coil it up and make it look nice. 

B. Move the antenna 60 feet further away. 

C. Shorten the coax by cutting off the unneeded length. 

Answer “A” is not a good idea.  If you were using RG-8X coax at 220 MHz, the signal reaching 

the antenna would be reduced by about 70%.  

Answer “B” is not that great of an idea either unless you could move the antenna 60 feet 

higher.  

Answer “C” is probably the best way to go. If you were using RG-8X coax at 220 MHz, the 

signal reaching the antenna would only be reduced by about 35%. 

This signal reduction from loss goes both ways. The signal you transmit, and the signal you 

receive, will be reduced by this percentage. 

Selecting what type of coax you will be using will depend on several factors.  

1. The frequency range your radio will be operating. 

2. The amount of signal loss you deem acceptable. 

3. The physical size of the coax. 

4. The cost of the coax. 
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RF Connector Types 

PL259        SO239  

 

N Male               N Female  

 

BNC Male       BNC Female  

 

RCA Male   RCA Female  

 

SMA    
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RF Connector Types 
Pl-259/SO-239 connectors: 

 These connectors are used on most modern base and mobile HF, VHF, and some UHF 

radios.  

“N” type connectors: 

 These connectors are can be used on UHF radios. 

BNC connectors: 

 These connectors are sometimes used on low power radios as well as some handheld 

radios. 

RCA connectors: 

These connectors are normally used for audio but are sometimes found as RF 

connectors on old low power radios. Heathkit used these on some of their low powered 

radios. 

SMA type connectors: 

 These connectors are used on most newer models of handheld VHF and UHF radios. 

Pigtail jumpers: 

 Pigtail jumpers are used to eliminate extra stress on the handheld antenna connector. 

These are used to connect your handheld to a larger antenna coax wire. Since most modern 

handhelds use either a male, or female, SMA type connector. The pigtail, would be an SMA to 

SO-239 type to connect to your PL-259 connector on your coax antenna feed line.   
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Polarization 

Vertical Vs Horizontal 

 

 

Vertical Antennas: Ground-Plane, Slim-Jim, J-Pole Vertical Dipole, Vertical Beam. 

Vertical antennas are used for FM and Repeaters.  These antennas have an 

omnidirectional radiation pattern. 

Horizontal Antennas: Horizontal Dipole, Horizontal Beam. 

Horizontal antennas are used mainly with SSB operation. These antennas 

have a directional radiation pattern. The horizontal dipole antenna transmits 

and receives in two opposite directions, while the beam antenna transmits 

and receives in mostly one direction. 

The transmitting and receiving antenna should be of the same polarization for 

the best performance possible. Mixing the polarization could cause up to a 20db 

loss of received signal strength. (And that is a lot of loss) 
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220 Propagation 
Ground Wave – Line of sight, Multipath 
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220 Propagation 
Skip – Meteor scatter (rare), Sporadic E layer (rare), Tropospheric ducting (rare.) 

 

 

Moon Bounce – Reflecting off the Moon. (Requires high power, and a means to 

track the position of the Moon.) 
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220mhz Ground Plane Antenna Build

    

 

220mhz Slim-Jim Antenna Build 

                        300Ω         450Ω 

Dimension “A” – 3/4 wave ------------------   35.5”       36” 

Dimension “B” – ¼ wave -------------------  11.37”*    11.8”  

*Start with 11.8” and shorten if needed to 

resonate at desired frequency. 

Dimension “C” – Gap -------------------------     .51”**  .51” 

 **Will change if “B” is shortened. 

Dimension “D” – Adjust for best SWR----  1.18”     1.18” 
 

This antenna should have a choke on the feedline just 

below the ribbon cable.  This choke can be made of 5 or 

6 turns of the feedline tightly wound around a piece of 

wooden broom handle, or a piece of PVC. 
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220mhz Beam Antenna Build 

 

 
This antenna should have a choke on the feedline just below Driven Element.  This choke can 

be made of 5 or 6 turns of the feedline tightly wound around the piece of wooden broom 

handle, or around a piece of PVC , or the wooden boom. 

 

 

Director 

Reflector 

 

Driven 
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220mhz Antenna Cost
Ground Plane Cost Ant. Cost

8 Guage Wire 8 Feet @$0.59 Ft $4.72

SO239 Connector 1 @$1.00 1.00%

$4.73

Slim Jim
(J-Pole) 300 Ω Twin Lead 3 Feet @$0.49 Ft $1.47

RG-8X Coax 10 Feet @$0.38 Ft $3.80

PL-259 Connector 1 @$2.50 $2.50

$7.77

Beam Wire Type
8 Guage Wire 13 Feet @$0.59 Ft $7.67

RG-8X Coax 10 Feet @$0.38 Ft $3.80

PL-259 Connector 1 @$2.50 $2.50

1"x1"x17" Wood Boom 1 @3.00 $3.00

$16.97

Beam Tape Measure Type
Tape Measure 12 Ft 1 @$2.00 $2.00

Hairpin wire 1 Ft @$0.25 $0.25

RG-8X Coax 10 Feet @$0.38 Ft $3.80

PL-259 Connector 1 @$2.50 $2.50

1"x1"x17" Wood Boom 1 @3.00 $3.00

Black Tie Wraps 6" 10 @$0.03 Ea $0.30

$11.85

Accessories
SO239 to SMA Male 8" Pigtail $4.90

20" SMA Female to SO-239 pigtail $7.49

 

Approximate costs are from “E-Bay”, “DX Engineering”, “Quicksilver Radio”  
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SWR Power Loss 
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References 

Bird® RF Calculator https://www.birdrf.com/~/media/Bird/Files/TechnicalTools/rfcalc_3-6-06.ashx 

Coax Loss Calculator    http://www.qsl.net/co8tw/Coax_Calculator.htm/  

Cheap Yagi    http://www.wa5vjb.com/yagi-pdf/cheapyagi.pdf 

Build Cheap Yagi’s    http://www.repeater-builder.com/antenna/pdf/cheap-yagis.pdf 

 

 

 

 


