Paint Cantenna
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Here's how to construct simple, low cost, high gain antennas for use in the PCS portion of the cellphone spectrum, 1900 mhz, and the WiFi frequency, 2450 mhz.
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The antenna is a cylindrical waveguide with a quarter-wave probe inside.    

The dashed line indicates the strength of the standing wave set up inside the cylinder. 

The probe is installed at the first maximum of the standing wave and the cylinder's length extends to at least the second maximum.

The probe is assembled from a BNC panel connector with an extension soldered to the connector's central conductor ; the  unshielded section of the central conductor should be ¼ wavelength long.

The probe is stuck through the waveguide's sidewall. 

I choose the BNC connector and used RG-58 cable because I had them on hand.  An N type connector maybe a little better.
Important dimensions and equations:

Lo is the length of the incident wave 

(299.8 mm-ghz/freq-ghz).

The probe's length is ¼ of the incident wavelength Lo.

Lg is the length of the standing wave inside the cylinder.

D is the cylinder's diameter (which must be greater than Lo /1.706 for the incident wave to enter the waveguide.)

These dimensions are related by:

(Lo)-2 =  (Lg)-2 + (1.706 D)-2    or   Lg = (Lo-2 -  (1.706 D)-2)-1/2                 

PCS Gallon Paint Cantenna

It turns out that a standard one gallon paint can's dimensions (6 ½" diameter x 7 ¾" h ) are suitable for making  an antenna for the PCS (1900 mhz) portion of the spectrum.

The parts list is short:

· 1 gallon paint can

· 1 BNC panel connector (Radio Shack model UG-1094 SKU 278-105)

· 1 piece of  12-14 ga. copper wire or 1/8" copper tube cut to Lo/4

The critical dimensions for a standard 1 gallon paint can are:

Lo/4 = 1.55" (1-9/16")

Lg/4 =  1.875" (1-7/8").

Remove the can's bottom (I used a can opener.)

Drill a 3/8" hole in the side of the can to accept the BNC connector. 

It is probably easiest to do this by drilling a small hole, then re-drilling with a larger drill, etc, etc.  I used a 3/8" countersink to drill the hole.

The flat part of the can's lid extends about 3/16" into the can so drill the hole (1-7/8" + 3/16")  2–1/16" from the end of the can.

Solder the wire or brass tube to the BNC connector to complete the probe.

Install the probe in the can so it will be oriented perpendicular to the horizon. 

Connect the phone with an appropriate cable & connectors. The cable should be as short as is practical.

Connect the cantenna to your cellphone.  For this you'll have to get an external antenna adapter for your particular cellphone.  Adapters are sold by your cellphone provider, usually as part of a "Hands Free" kit. They are also available on-line from a variety of sources.


The adapter is a so-called "pigtail"--- a short wire with a special cellphone connector on one end and a standard high frequency connector on the other end (usually a TNC or mini-uhf.) 

Radio Shack will have the adapter (BNC:TNC or BNC:mini-uhf) and short BNC cable needed to connect your pigtail to your cantenna.

There are lots of connector variations so I recommend ordering your pigtail then take it with you to Radio Shack to get the appropriate BNC cable and adapter for your setup.

note: BNC connectors and associated RG58 cable have relatively high loss. The cable length should be minimized as should the number of adapters used. I specified BNC hardware here for ease of acquisition and construction. N type connectors and low-loss LMR-195 or RG-8 cable would be preferable are but harder to find & work with.

Point the open end of the antenna towards a Cellular tower. 

You'll probably observe about  a 10-13 dBi signal boost due to the antenna; cables & connectors will subtract from this.
You'll have to devise some means for supporting the antenna. 

I used an "L" shaped wooden support screwed to the bottom of the can as shown above to use inside the house, RV, etc. Look closely at the first photo above and you'll see two small brass screw heads inside the can holding what was originally the can's lid to the wood support.

For permanent installation on a pole you might use a couple of hose clamps (a large one to go around the can and hold a smaller hose clamp to go around the pole.)

If the antenna is to be used outside you should cover its open end with something transparent to microwaves, waterproof the cable connection with rubber tape (whatever), and drill a small hole near the probe so condensation can escape from inside the can. 

To see if something is transparent to microwaves put it in a microwave oven for a minute. If it stays cool., it'll be ok. 

WIFI  Quart Paint Cantenna 

The standard quart paint (4-3/16" diameter x 4-7/8" high) is appropriate for a high gain 2.45 ghz antenna.

Because wavelength is inversely proportional to frequency the WiFi antenna (2450 mhz) is smaller than the PCS (1900 mhz)  antenna.

Critical dimensions for a quart paint can WiFi antenna are:

Probe length 1.204" (1-13/64")

Distance of probe from closed end of can 1.62" (1-5/8")
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