Application Note -
Air to Ground Cross banding Radio

1.) Application

Radio has been an essential part of the aviation industry from the earliest days and
continues to play a vital role in the simplest tasks that occur daily at airports around the
world. From the cockpit, the pilot needs to not only talk to the control tower but also to
the ground crew to verify fuelling is complete, ensure all the right bags are loaded and
to get instructions for backing away from the gate. Unfortunately because of different
radio technologies this is not as simple as it might seem.

2.) The Problem

Airplane radios are assigned specific frequencies (118-138 MHz) in the VHF band and
use AM modulation (a historical legacy) due to its good propagation characteristics for
traveling over long distances from ground stations. Ground crews use LMR (Land
Mobile Radios) radios that operate in either the VHF (138 -174 MHz) or UHF (406-470
MHz) bands and use FM modulation. As a result the cockpit and the ground crews
cannot talk directly together. For the baggage handlers, refuelers or service crews such
as the ones that de-ice airplanes in northern climates this is a major problem. In those
circumstances the crews on the ground need two radios — one (VHF-FM) to
communicate with other ground crews and one (VHF-AM) to talk to the airplane.

3.) The Solution
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A more elegant approach to this problem is to use a cross band repeater. As its name
implies it is a repeater that allows a radio in one frequency band to be cross connected
with a second radio in a different frequency band. For this application that would be
VHF AM to VHF FM or alternately UHF FM.

4.) Daniels Customer

Providing communications between the cockpit of an airplane and
ground crews servicing the airplane is one obvious application for a
cross band repeater. At Hartford's Bradley International Airport in
Connecticut USA, the airport’s de-icing crew were carrying not just
one, but two handheld radios so they could talk to both Airport
Operations on UHF and the pilots on VHF AM. They decided there
had to be a better way of doing things. They realized that if they
installed a cross band repeater, de-icing crews would only need to

DAN-APPL-800.5-1-0 www.danelec.com July 2008




Air to Ground Cross banding Radio

carry one UHF handheld to talk to the repeater, and through the cross band repeater,
talk to the pilots. In the winter, just before a pilot is going to push back, the tower gives
him the repeater frequency so he can talk through the repeater to the de-icing crew.
Now life for the de-icing crews is simpler with only one handheld.

Other examples of air to ground cross band radios include emergency response
organizations:

Forestry Agencies - Ground based fire fighting crews require direct
communication to the supporting water bombing aircraft and helicopters. A cross
band repeater allows the ground commander / air controller to not only
communicate with his ground crews, but also with the aircraft supporting ground
operations.

Search and Rescue - Similarly in a search and rescue operation a cross band
repeater allows the ground commander / air controller to coordinate search
operations between his ground crews and with the aircraft searching from above.

Fire Departments - Fire departments can benefit from a cross band repeater in
two ways. First they can cross band between their fire fighters (using UHF FM
radios) and supporting helicopters (using VHF AM radios) that are being used in
rescues from the tops of buildings. As well it is also possible to create tri-band
cross banding to also allow the fire department to communicate with the police
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Military — the military will use cross banded radios for non-combatant applications
such as coordinating movement of equipment in the field or for firing range
communications.
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Police — Lastly, police agencies will require direct communications with helicopters
when coordinating the pursuit of a suspect.

5.) The Benefits

A typical Aviation VHF AM — VHF FM cross band repeater (such as the ones
manufactured by Daniels Electronics) is shown below. The AM repeater - transmitter
and receiver modules are on the left, with front access panels to select the specific
frequency of operation. On the right are the VHF FM transmitter and receiver repeater
modules. The radios are modular and can be configured into a variety of different
systems in a standard 19” subrack. Such systems offer robust construction, low current
consumption and extreme temperature tolerance (-30° to +60° C) enabling them to be
deployed in some of the world’s harshest environments such as Alaska and Siberia.
Redundancy switching is available as an
option.
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