	DEPARTMENT OF THE AIR FORCE

 607 Weather Squadron

Seoul, SKORE
	Tactical Training Guide

Antenna and Frequency Selection


	Reference:                           ACCI 15-150, TO 31R2-2PRC113-1, and ECAC-CR-83-200.



	Requirement:                     Team members must be able to select the best antenna for communicating in the field.  Must know the benefits and limitations of assigned antennas.  Must know about proper alignment, orientation, and take-off angles (if applicable), and how to adjust to improve communications.  Gave a set of assigned frequencies, personnel must be able to decide which is best to use, when to change, and why, and how to request another set of frequencies if current is unusable or degraded.             


	Standard:                                Must be able to select the proper antenna and frequency for each deployed situation, and know when to change to improve communications.



	Evaluation:                             Written examination with verbal feedback.



	Instructor Preparation:  


	Safety Considerations:     N/A.

	______________________________________________________________________________




Objective Tasks:
1. Communications Overview

· Hertz:  one cycle per second of a radio wave.  The longer the wave, the lower the frequency; the shorter the wave, the higher the frequency.

· Frequency Spectrum:  Range of frequencies usable by a frequency band.
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· Frequency Band:  Particular block of frequencies usable by a certain transceiver. EXAMPLE:  UHF, VHF, HF


· Frequency Range:  Particular range of frequencies usable by a given radio transceiver.  EXAMPLE:  2-29.999 MHz.

· Emission:  to send out, discharge different types of waves.

· Amplitude Modulation (AM):  The frequency remains constant; the strength  (amplitude) changes.  The louder you speak, the louder it is heard.

· Frequency Modulation:  The frequency changes, amplitude remains constant.

· Mode of Operation:  AM, FM, USB, LSB, CW

· CW:

Carrier wave; used to send Morse code.

· USB:  
Upper side band;  used for military HF communication.

· LSB:  
Lower side band; for CBs and civilian HF communications.

· Propagation:  The path of radio waves.  Two main types:

· Ground waves

· Surface wave:  waves that travel along the Earth's surface.  A very poor conductor over water.

· Direct wave:  line of sight; waves move directly away from transmitter.

· Skywave:  Uses ionosphere to reflect waves back to the Earth's surface.  Used for long range HF communications.  For skywave (HF) operations, use lower frequencies at night and higher frequencies in daylight, because of the sun's heating effect on the ionosphere.

· Antenna length vs frequency:  The higher the frequency, the shorter the antenna, and vice versa.

· Antenna/Frequency formula:




1/4 wave antenna:  234/Frequency (MHz) = length in feet


1/2 wave dipole:  468/Frequency (MHZ) = length in feet

2.     Antenna Types

· Dipole, Inverted V, Longwire.

· Adjustment for improved communications:

· Bring legs in to reduce take-off angle for a shorter bounce for skywaves.  Move legs outward to lengthen take-off angle if in skip zone.

3.     Antenna Descriptions.

· Dipole (good field expedient antenna)

· Adjust take off angle by adjusting height above ground.

· Maximum gain is at right angle to wire for half wave.

· Aim broadside at target station.

· Maximum gain from ends of wire at high take off angles.

· Produces maximum gain for a narrow band of frequencies.

· Need a separate dipole for each frequency used.

· 3-4 Dipoles can be combined to occupy the space of one.

· Calculations:
Length = 
142/f (MHz) for meters

Height =
150/f (MHz) for meters









468/f (MHz) for feet



492/f (MHz) for feet

· Inverted V (Same construction rules as a dipole).

· Cut for specific frequency.

· Gain is broadside to the antenna.  

· Less gain than a dipole but the single support can be more expedient. Support must be non-metallic.

· Longwire (Must be strung in a straight line).

· Minimum length is 1/2 wavelength.

· Gain/take off are dependant on length.  Longer: more gain and lower take off.

· Antenna is bi-directional.  Made directional by using a terminating resistor.


