What I Need to Know When I Purchase My First Mobile Antenna
By N8TFC Terry
Understanding the Specs

Some manufacturer's express Gain as dBi and others express Gain as dBd. What is the difference? What is Gain?
Gain = The ability to radiate more power in one direction or plane than another. (i.e.  more strength in the horizontal 
             plane than the vertical plane or vice-versa). Since all of the power is compressed in one plane or direction it 
             will travel further in that plane or direction when compared to an antenna where the power  was equally 
            distributed in all directions.
Unity = 0db.. an antenna that produces no gain when compared to the reference antenna as specified by the 
Gain      manufacturer.
dBi or dBd

dB    =  Decibel (dB), unit for expressing the ratio between two physical quantities, usually amounts

             of acoustic or electric power. One decibel (0.1 bel) equals 10 times the common logarithm of the power ratio.
i       =   Isotropic Antenna
d      =   Dipole Antenna
1 dBi = 1 more decibel of  gain than a Isotropic antenna.
1 dBd = 1 more decibel of gain than a Dipole Antenna.
For every 3 decibels of gain you double the strength of the emitted signal in one plane or direction.
3 dB  =    2 times the power in a particular plane or direction.   1 Watt input = 2 Watts Effective Radiated Power (ERP)
6 dB  =    4 times the power in a particular plane or direction.   1 Watt input = 4 Watts Effective Radiated Power (ERP)

Isotropic antenna - Is a theoretical antenna that radiates power with exactly the same amount of strength in all 

directions in both the horizontal plane and the vertical plane. Since an Isotropic antenna radiates with equal strength
in all Directions & Planes it has zero gain.
Dipole antenna - Is a real world antenna that radiates most of it's power in either the Horizontal or Verticle Plane

but not both. If the dipole is mounted horizontally it will radiate with most of it's power in the vertical plane. If the 

dipole is mounted Vertically it will radiate with most of it's power in the Horizontal plane. Since the Dipole radiates
more power in one plane than the other it has Gain. The Gain of a Half-Wave Dipole antenna is 1.64. So 1.64 is the 

power ratio for the logarithm. To convert to decibels take Log(1.64) * 10 = 2.1484... or  2.15 db of gain over an 
Isotropic antenna in either the Vertical or the Horizontal plane but not both at the same time.
dBi = dBd

0 dBi =  2.15 dBd

WARNING!!  Some manufacturer's exaggerates the gain of their antenna's. Check the on-line references.
What about the Build?
Antenna to Mount Connector
The PL259 versus the NMO Connector.
The PL259
Has a pin that extends out of the antenna and fits into a socket on the mount.
Connector
Works pretty good as long as the socket fits tight around the pin.
 

Usually a little cheaper than NMO mounts.


Most antenna's are available with PL259 mounts.
The NMO   
Has a spring loaded pin that is constantly pushed down on a flat surface on the mount to 
Connector   
guarantee a good electrical connection between the antenna and the mount.



Works very well.


A little more expensive.


Not as many antenna's available with this mount.

Now the Mount

Through the         Is the most effective mount guarantees a good ground to use the Vehicle roof for a 
Roof Mount         ground plane.

            The antenna sets closer to the vehicle giving you a slightly better take off angle. Which 

            means the signal is pointed more at the horizon than it is towards the sky.


            Putting a hole in the roof of your vehicle is something most people are not willing to do.
Lip Mount          Works well uses set screws to clamp the mount over fender, hood, trunk, or hatch lips.

            Set screws provide a positive ground for the antenna to the frame of the vehicle.


            Set screws require periodic tightening.
Magnetic            Uses a magnet to attach the antenna mount to the vehicle.
Mount

            Will not provide a ground for the antenna to the vehicle frame. The coax is grounded

                             to the radio via the PL-259 connected to the radio which is not as efficient.


            Magnet must be big enough to withstand the wind load exerted on the antenna when the


            vehicle is moving. The larger the surface area of the antenna the greater the wind load.

            Easy to move from one vehicle to another.
                            Little to no damage to vehicle.
Antenna Mechanical Design

Flip Over            Many antennas these days are designed  so you can fold them down to pass through areas

Antennas
           where the height is limited  and the antenna may come into contact with another object.


           This is a handy design when parking in a garage. Most antennas with this design uses a spring
                           to hold the antenna into a socket. To lower  the antenna you simply pull the antenna up and
                           out of the socket and tilt it over.

           The problem here, is as the spring looses it's tension strength it can become weak enough


           that the wind may lift the antenna out of the socket while you are traveling. To avoid this

           buy an antenna with a screw down locking collar.

Multi-Piece        I try to stay away from multi-piece radiators that are connected  using set screws. The set

Radiator
           screws loosen up over time and sometimes the connector or coil will even crack or break.


           I like antennas where the coil is molded into a single piece radiator for durability. 
Single, Dual,     Single band antennas are always the best performers in any band. That being said 
Tri, or Quad      purchase one that matches  your radio. Dual Band radios require Dual Band antennas.

Band
          Consider future endeavors. If you want to cross-band you will need a dual-band antenna.

One Last Note   As long as the antenna is well tuned, the greater the surface area the better it both 


           transmits and receives.
1/4, 1/2, or 5/8 Wave Antenna

1/4 Wave
          -0.85 dBi Gain      Average Radiator Length 2 Meters =  Approximately 19 Inches    234 / Frequency 
1/2 Wave          +2.15 dBi Gain     Average Radiator Length 2 Meters = Approximately 39 Inches     468 / Frequency
5/8 Wave          +3.00 dBi Gain     Average Radiator Length 2 Meters = Approximately 48 Inches 
 585 / Frequency
                         The biggest jump in performance is from the 1/4 wave to the 1/2 Wave for that reason I use a 1/2 wave.

                         If you really need the extra range the 5/8 wave is a noticeable improvement but not as noticeable as

                         the jump from 1/4 wave to 1/2 wave.       
Location
The roof, front fender, rear fender, trunk and rear window glass are the most popular mounting locations. Of these, the center of an automobile roof is considered the best for mobile antenna placement, followed by the center of the trunk lid, the fenders, and then on-glass mounting. This ranking is determined by the amount of ground plane provided.
Grounding

On a mobile antenna the vehicle body acts like the radials of a ground plane or the part of a dipole that is connected

to the shield of the coax cable. This is called an RF ground. How important is a good Ground? Dave KD8OCT put it
this way "It seemed to improve most things and lowered the SWR a bit more. Overall performance was about the same effect as going from a half wave to 5/8 wave antenna". A good ground has a considerable affect

on the performance of the antenna system.
On many vehicles the Hoods, Trunk Lids, Fenders, Truck Beds and Luggage Racks may not have a good ground. If you choose to mount your antenna in one of these areas it would be beneficial to add some extra ground straps to those area's. Below is a few tips for Grounding.
Obtaining a good ground is very important to any mobile antenna installation. No matter where your antenna is 
mounted, it is highly recommended you run a heavy copper strap or braid (1" to 3") between the body and frame of
your vehicle. If you remember what you were taught for your license exams RF flows over the surface of a conductor.
It is the surface area that counts, not the thickness of the cable. That is why 1" wide flat braid is so much better than
wire. The real issue is surface area. A round wire has less surface area than a flat wire braid. (NOTE: Copper wire is
not sufficient!)
When securing the braid to your vehicle, make sure, that you scrape the metal clean of all paint and sealants, then 

install two ground bolts. Keep the braid as short as possible. Run at least two braids to the area you want to ground.

Trunk Lid mounting is probably one of the more common mounting locations. Usually, adding one or two copper
straps from the hinge area to car body will improve grounding (and thereby antenna tuning). It is necessary that  the screws for the mount penetrate paint to metal for proper grounding. (A little clear nail polish or other acrylic paint may be used to seal around mounting screws.)
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