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FOREWORD

Communications and information systems (CIS) support collect-
ing, processing, and exchanging information. CIS automate
routine functions, freeing commanders and staffs to focus on the
aspects of command and control that require experience, judg-
ment, and intuition. Personnel who install, operate, and maintain
CIS play akey rolein the command and control of the Marine air-
ground task force (MAGTF). It is an understatement to say that
the success of the MAGTF in the modern battlespace depends on
the effective employment of CIS.

One of the most important networks of the MAGTF CI S architec-
tureis single-channel radio (SCR). SCR is the principal means of
communications support for maneuver units. SCR communica-
tions equipment is easy to operate, and networks are easily
established, rapidly reconfigured, and, most importantly, easily
maintained on the move. SCR provides secure voice communica
tion and supports limited data information exchange. MAGTF
SCR equipment is fielded in many configurations and includes
hand-held, manpack, vehicle-mounted, bench-mounted, and shel-
tered radios. These radios operate in simplex and half-duplex
modes. The most widely employed tactical radios provide inte-
grated communications security (COMSEC) and jam resistance
through frequency hopping.



Tactical SCRs operate in the three military radio frequency bands
(high frequency [HF], very high frequency [VHF], and ultrahigh
frequency [UHF]). In the HF band, SCR can support long-range
communications, albeit at the expense of mobility. SCR in the
VHF and UHF bands is normally limited to line of sight. SCR
satellite communications (SATCOM) provide mobility, flexibili-
ty, and ease of operation with unlimited range. Limitations of
SCR include susceptibility to enemy electronic warfare; cosite,
footprint, terrain, and atmospheric interference; the requirement
for close coordination and detailed planning; a need for common
timing, frequency, and equipment; and limited spectrum avail-
ability. The latter is particularly critical for SATCOM.

Of all the variables affecting single-channel radio communica-
tions, the one factor that an operator has the most control over is
the antenna. With the right antenna, an operator can change a
marginal net into areliable net. Marine Corps Reference Publica-
tion (MCRP) 6-22D, Antenna Handbook, gives operators the
knowledge to properly select and employ antennas to provide the
strongest possible signal at the receiving station of the circuit.

MCRP 6-22D builds on the doctrinal foundation established in
Marine Corps Warfighting Publication (MCWP) 6-22, Communi-
cations and Information Systems. This handbook is intended not
only for CIS officers and radio operators, but for all personnel de-
siring information about antenna fundamentals.

MCRP 6-22D supersedes Fleet Marine Force Reference Publica-
tion (FMFRP) 3-34, Field Antenna Handbook, dated 5 March
1991.
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Chapter 1

Radio Principles

ELECTROMAGNETIC RADIATION

Electromagnetic radiation includes radio waves, microwaves, infra-
red radiation, visible light, ultraviolet waves, X-rays, and gamma
rays. Together they make up the electromagnetic spectrum. They al
move at the speed of light (186,000 miles/300 million meters per
second). The only difference between them is their wavelength (the
distance a wave travels during one complete cycle [vibration]),
which is directly related to the amount of energy the waves carry.
The shorter the wavelength, the higher the energy. Figure 1-1 lists
the electromagnetic spectrum components according to wavelength
and frequency (the number of complete cycles [vibrations] per sec-
ond). A portion of the spectrum which is used for HF, VHF, and
UHF radio communication has been expanded to show more detail.
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Figure 1-1. Electromagnetic Spectrum.



1-2 MCRP 6-22D

RADIO WAVES

Radio waves propagate (travel) much like surface water waves.
They travel near the Earth’ s surface and al so radiate skyward at var-
ious angles to the Earth’s surface. As the radio waves travel, their
energy spreads over an ever-increasing surface area. A typical radio
wave hastwo components, acrest (top portion) and atrough (bottom
portion). These componentstravel outward from the transmitter, one
after the other, at a consistent vel ocity (speed). The distance between
successive wave crestsis called awavelength and is commonly rep-
resented by the Greek lowercase lambda (I ) (seefig. 1-2).
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Figure 1-2. Radio Wave.

Frequency

Radio waves transmit radio and television (TV) signals. They have
wavelengths that range from less than a centimeter to tens or even
hundreds of meters. Frequency modulated (FM) radio waves are
shorter than amplitude modulated (AM) radio waves. A radio
wave's frequency equals the number of complete cycles that occur
in 1 second. The longer the cycle time, the longer the wavelength
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