FM 11-32 Table of Contents

Tt % /:'

Search
FM 11-32
Field Manual Headquarters
No 11-32 Department of the Army

Washington, DC, 15 October 1990

FM 11-32

COMBAT NET RADIO
OPERATIONS

Editor's Note: Distribution Restriction changed to
"Approved for public release; distribution is
unlimited” per HQ TRADOC (ATCD-K) Memorandum,
18 Jul 1991, Doctrinal Publications with Incorrect
Distribution Restrictions, and HQ TRADOC Foreign
Disclosure Office e-mail, 10 Jan 2001, Documents
Approved for Public Release.

Table of Contents

Preface

Chapter 1 - Combat Net Radio (CNR) Deployment

http://www.global security.org/military/library/policy/army/fm/11-32/index.html (1 of 4)24/12/2004 1:18:53 PM


http://www.globalsecurity.org/military/library/policy/army/fm/index.html
http://www.globalsecurity.org/cgi-bin/texis.cgi/webinator/search/

FM 11-32 Table of Contents

1-1. New Equipment

1-2. The CNR Network

1-3. Doctrinal Networks

1-4. Corps and Division

Chapter 2 - Special Applications for CNR Deployment

2-1. Special Forces, Ranger, and Long-Range Surveillance
Units (LRSUS)

2-2. Joint/Combined Operations

Chapter 3 - SINCGARS

3-1. System Description

3-2. Components

3-3. Ancillary Equipment

Chapter 4 - FH Networks

4-1. FH Variables

4-2. Unit Standing Operating Procedure (SOP) Considerations

Chapter 5 - SINCGARS Planning

5-1. Network Requirements

5-2. Data Nets

5-3. Secure Devices

5-4. VHEF-FM Retransmission Stations

http://lwww.global security.org/military/library/policy/army/fm/11-32/index.html (2 of 4)24/12/2004 1:18:53 PM



FM 11-32 Table of Contents

5-5. NRI Systems

Chapter 6 - IHFR

6-1. System Description

6-2. Components

6-3. System Configurations

6-4. Ancillary and Secure Equipment

Chapter 7 - CNR Freguency Management

7-1. Overview

7-2. Frequency Allocations

7-3. TSK Management

7-4. Time Management

7-5. BSM Responsibilities

7-6. BSO Responsibilities

Chapter 8 - BECS

8-1. System Description

8-2. Components and Capabilities

8-3. Software Management

Chapter 9 - Special Siting Considerations

O-1. Overview

O-2. Cosite Interference

http://www.global security.org/military/library/policy/army/fm/11-32/index.html (3 of 4)24/12/2004 1:18:53 PM



FM 11-32 Table of Contents

9-3. Symptoms and Solutions

Chapter 10 - TACSAT Single-Channel System

10-1. System Description

10-2. Architecture

10-3. Employment

10-4. System Configuration

10-5. Planning Considerations

10-6. Anitjamming and ECCM Techniques

10-7. Future TACSAT Single-Channel Systems

Appendix - Suggested SOP for SINCGARS

Glossary

References

Authorization Letter

Unless otherwise stated, whenever the masculine gender is used,
both men and women are included.

http://www.global security.org/military/library/policy/army/fm/11-32/index.html (4 of 4)24/12/2004 1:18:53 PM



FM 11-32 Preface

Tt 7 /:'

Search

Preface

Purpose and Scope

This manual serves as a reference document for combat net radio (CNR) systems. It
does not replace field manuals governing combat, combat support (CS), or combat
service support (CSS) unit tactical deployment or technical manuals on equipment use.
This manual provides guidance for using single-channel radios on the modern
battlefield. It addresses planning and operating techniques and considerations to ensure
full interoperability of new generation frequency-hopping (FH) radios with the previous
generation and with allied nation single-channel radios. It also addresses FH radios in
the single-channel mode.

This manual describes new systems being fielded and provides specific doctrinal uses
for each of those systems. This manual describes equipment setups and planning steps
for CNR systems. It also suggests items to consider for battalion and brigade standing
operating procedures (SOPSs).

This manual is intended for operators, supervisors, and planners to provide a common
reference for new CNR radios. It gives operators and supervisors basic guidance and
operating instructions. It also gives the system planner the necessary steps for network
planning, interoperability considerations, and equipment capabilities.

User Information

The proponent of this publication is HQ TRADOC. Your comments on this publication are
encouraged. Submit changes for improving this publication on DA Form 2028
(Recommended Changes to Publications and Blank Forms) and key them to pages and
lines of text to which they apply. If DA Form 2028 is not available, a letter is
acceptable. Provide reasons for your comments to ensure complete understanding and
proper evaluation. Forward your comments to Commander, United States Army Signal
Center and Fort Gordon, ATTN: ATZH-DTL, Fort Gordon, Georgia 30905-5075.
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Chapter 1

Combat Net Radio (CNR) Deployment

1-1. New Equipment

a. Modern semiconductor technology has made high-speed signal processing part of
everyday life and has enhanced communications systems capabilities. Adding electronic
counter-countermeasures (ECCM) modules and devices makes radios and command and
control (C2) facilities more survivable. Frequency hopping (FH) is a spread-spectrum radio
technique. It degrades enemy forces' abilities to find, monitor, or destroy friendly systems.

b. Single-channel radios are being upgraded or replaced. This provides the maneuver force
commander with a reliable multifaceted C2 communications system. The combination of high
frequency (HF), very high frequency (VHF), and ultra high frequency (UHF) radios gives
commanders redundant, but different, means to control their forces. Each system takes
advantage of a different transmission path increasing the probability that at least one
communications system will work at any given time.

c. Joining active electronic and passive ECCM techniques with multiple radio sets in the C2
system provides effective communications to control ground and airborne forces. However,
the increase in complexity and number of different radio types also increases the
predeployment planning necessary to ensure completely operational communications
networks.

1-2. The CNR Network

a. The CNR network is designed around three separate radio systems. Each system has
different capabilities and transmission characteristics. The three systems are--

. Improved high frequency radio (IHFR).
. Single-Channel Ground and Airborne Radio System (SINCGARS).
. Single-channel tactical satellite (TACSAT).

The CNR network's primary role is voice transmission for C2. The CNR network assumes a
secondary role for data transmission when requirements exceed the Army Data Distribution
System (ADDS) or Mobile Subscriber Equipment (MSE) capabilities. Voice C2 information
maintains priority over data in most networks. The exception is using SINCGARS with the
Tactical Fire Direction System (TACFIRE) or Advanced Field Artillery Tactical Data System
(AFATDS). Current demands on voice C2 networks require a large amount of operational
time dedicated to voice. This leaves little time for data sharing.

http://www.global security.org/military/library/policy/army/fm/11-32/Ch1.htm (1 of 13)24/12/2004 1:20:09 PM


http://www.globalsecurity.org/military/library/policy/army/fm/index.html
http://www.globalsecurity.org/cgi-bin/texis.cgi/webinator/search/

FM 11-32 Chptr 1 Combat Net Radio (CNR) Deployment

(1) The IHFR will selectively replace the current HF manpack and vehicular radios. It
will use ground and skywave propagation paths for short- and medium-range
communications. FM 24-18 covers radio wave propagation. IHFR gives the tactical
commander alternate means of passing voice and data communications. IHFR has a
dual role with voice C2 taking precedence over data transmission. Passing data
requires an interface device called a modem. The high-power version is used for voice
networks that pass highly perishable C2 information or for medium- to long-range
communications (50 to 300 kilometers (31 to 186 miles)). Brigade and battalion level
units primarily use the low- power version (O to 50 kilometers (O to 31 miles)). All
IHFR versions are user-owned and -operated.

(2) SINCGARS is replacing all AN/PRC-77 manpack and AN/VRC-12 series vehicular
mounted VHF and airborne VHF frequency modulated (FM) radios. SINCGARS accepts
either digital or analog inputs and imposes the signal onto an FH output signal. In FH,
the input changes frequency about 100 times per second over portions of the tactical
VHF range from 30 to 88 MHz. This hinders threat intercept and jamming units from
locating or disrupting friendly communications. SINCGARS is the primary means for
short-range (less than 35 kilometers (22 miles)) secure voice C2 below division level.
It is also the secondary means for combat support (CS) and combat service support
(CSS) units throughout the corps. SINCGARS is user-owned and -operated like the
current VHF-FM radios. SINCGARS can provide access to the area common-user (ACU)
network through the Net Radio Interface (NRI) System, or its range can be increased
by retransmission. Data and facsimile transmission capabilities are available to tactical
commanders through simple connections with various data terminal equipment (DTE).
Until the ADDS fielding is complete, SINCGARS will, on a limited basis, fulfill the data
transmission requirements. However, avoid this when possible because voice has
priority on the system.

(3) The current single-channel TACSAT systems include the AN/JURC-101, AN/URC-
110, AN/VSC-7, AN/PSC-3, and AN/VHS-4. Special Forces and Ranger units use the
AN/PSC-3 and AN/VSC-7 for minimum essential communications. Special contingency
units at selected corps and division levels use AN/URC-101 and AN/URC-110.

b. Currently, SINCGARS can interface with MSE and Tri-Service Tactical Communications
(TRI-TAC) equipment. Each interface device is peculiar to that Area Common-User System
(ACUS).

(1) In the NRI, SINCGARS uses the KY-90 to link the MSE radio and the switched area
communications network. Presently, the NRI gains access into the MSE ACUS through
large extension node switch (LENS) or small extension node switch (SENS) shelters.
This allows a SINCGARS radio user to access the entire common-user network. Future
plans may be to move the radio systems by remoting. Since the switching node will be
colocated with a headquarters element in the forward battle area, reducing the
signature enhances survivability.

(2) The C-6709 provides NRI access for SINCGARS to analog switched systems (either
AN/TTC-38 or AN/TTC-39). Again, the NRI device must be colocated with a switch to
provide the necessary physical connections.

1-3. Doctrinal Networks
a. Units from battalion echelon up generally establish the following three categories of VHF-

FM networks:
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. C2
. Administrative/Logistics.
. Intelligence.

C2 networks can be further divided into functional areas of maneuver, fire support, aviation,
air defense artillery (ADA), and engineers. These units establish internal C2 networks and
are subscribers in at least one other network. In this manual, the networks shown only serve
as guides for establishing radio networks. The actual networks established depend on the
existing situation, command guidance, and equipment available.

(1) Figure 1-1 lists the typical networks formed at division and brigade level. Figure 1-
2 shows typical subscribers for a maneuver unit C2 network. Note that the subscribers
in a C2 network are members of that echelon and the next senior echelon C2 network.
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Figure

I-1. Radio net structure,
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Figure 1-2. Command cperations FM net.

(2) Units establish administrative/logistics networks (Figure 1-3) as required. All

echelons from battalion through division have a support network to separate
administrative/logistics and operational information. This prevents support information
from overwhelming the command operations network during battle.
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Figure 1-3. Administrative/logistical FM net,

(3) Intelligence networks (Figure 1-4) are usually established from battalion through
division. The information passed over these networks is continuous in nature and
requires a separate network to prevent overloading the C2 net. The local situation
determines whether other subscribers are added or deleted.
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Figure 1-4. Intelligence FM net.

(4) The rear battle command FM network (Figure 1-5) is a key network under the

AirLand Battle concept. This network consists of many units that are colocated. The
members of the rear battle network also depend on the actual units that form the base

cluster.

http://www.global security.org/military/library/policy/army/fm/11-32/Ch1.htm (7 of 13)24/12/2004 1:20:09 PM



FM 11-32 Chptr 1 Combat Net Radio (CNR) Deployment

OTHERS
AS BASE OP DIV OP 51G BN
AGR oP

TAC GND

Forces J [{=VOR BN

DIVARTY \Je / AB

Figure 1-5. Typical rear operations FM net.

b. IHFR is the primary radio used in the HF networks. The high frequency-amplitude
modulated (HF-AM) networks shown are generic networks. Specific networks established and
subscribers to those networks depend on local guidance and requirements.

(1) HF networks are similar to the VHF-FM networks in function and establishment.
Many HF networks are backup or supplemental to their VHF-FM counterparts. HF
networks are established when unit dispersal exceeds the planning range for VHF-FM
systems. Figure 1-6 shows a typical C2 network at division level. Note the similarity
with the VHF-FM C2 network (Figure 1-2). The HF C2 network is established as a
secondary means of controlling the battle.
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DIVARTY
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Figure 1-4. Typical HF cperations voice net.

(2) Logistics units use HF radios for C2 and internal coordination due to the
communications distances from the division support area (DSA) to the brigade support
area (BSA). This net is a backup to FM when the tactical spread of the division extends
the lines of communications. When available, the ACUS replaces this net as well as
similar corps nets. Figure 1-7 shows the network for logistics support in a division. The
support units within the corps establish similar networks or monitor the division
networks to ensure push forward support.
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Figure 1-7. Logistics support HF net.

(3) Reconnaissance and cavalry units require HF radios to provide long-range
communications for reconnaissance patrols. Figure 1-8 shows the typical subscribers
in a cavalry unit HF network. Cavalry squadrons and troops use the low-power IHFR
for their C2 networks. The same is true of both divisional and regimental cavalry.

Figure I-8. Cavalry unit HF net.
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(4) Medical units need dedicated long-range, reliable communications systems that
can be user-operated. Communications distances from major medical support bases to
forward aid stations will be substantial under the AirLand Battle concept. Push-button
automatic tuning and other simplified operating features make IHFR ideal for
nonsignal personnel. Figures 1-9 through 1-11 show typical medical unit HF networks

for corps and division.

Figure 1-9. Corps medical operations net high
frequency-single sideband (HF-55B).
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Figure 1-10. Separate medical hattalien cperations net (HF-558).
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Figure 1-11. Heavy division medical operations net {HF-SS5B).
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1-4. Corps and Division

a. SINCGARS and IHFR are the primary means of communications within maneuver
brigades. CS and CSS units operating in the division area behind the brigade rear boundary
use CNR as a secondary means of communications; however, the ACUS is the primary
means of communications. Single-channel radios fulfill many voice communications missions
within the division and corps areas. Separate networks may be established for C2,
intelligence, or administration and logistics. Although each network is designed for a
particular type of information, other information may be passed over the network.
SINCGARS provides secure communications for all users, regardless of the network's main
function. The current method of securing HF voice communications is with the KY-65.

b. Data transmission (non-TACFIRE) throughout the corps and division area will share a
voice network. At brigade and division, primary shared network data information originates
from either the tactical facsimile or the C2 computer system. TACFIRE or AFATDS establishes
dedicated data networks via SINCGARS. IHFR and UHF TACSAT can pass data rates up to
2400 baud and can be secured with the KG-84 data encryption device.

http://www.global security.org/military/library/policy/army/fm/11-32/Ch1.htm (13 of 13)24/12/2004 1:20:09 PM



FM 11-32 Chptr 2 Specia Applications for CNR Deployment

Tt 7 /:'

Search

Chapter 2

Special Applications for CNR Deployment

2-1. Special Forces, Ranger, and Long-Range Surveillance Units (LRSUSs)

a. Using SINCGARS in Special Forces, Ranger, and LRSUs is limited. The requirement
for medium- to long-range radios precludes using SINCGARS except in fairly static
deployments. This is due primarily to the transmission characteristics of the VHF band.
SINCGARS radios, if used, will most likely provide communications for base operations,
internal site control, and cross forward line of own troops (FLOT) operations.

b. The primary means of long-range communications for the special purpose units is HF-
SSB radio and UHF single-channel TACSAT. The main equipment the Special Forces
teams currently use is the AN/PRC-70. The AN/PRC-44 is replacing the AN/PRC-70. The
AN/PRC-70 provides amplitude modulated-single sideband (AM-SSB) and FM over the
frequency range from 2 to 80 MHz. The AN/PRC-70 subscriber must contact a
SINCGARS net on its cue frequency but is fully interoperable with the IHFR. The IHFR
systems in the manpack and vehicular radio system configurations are replacing the
current HF radios in the Ranger battalions and LRSUs.

2-2. Joint/Combined Operations

a. Early planning and coordination are vital for reliable communications within the joint/
combined areas. Initial planning must be done at the highest level possible to ensure all
contingency missions are included in the planning. Representatives from the host
nation, allied forces, and subordinate units should be present during coordination
meetings. This ensures the individual requirements of allied and subordinate commands
are considered in the total communications plan.

b. The Joint Chiefs of Staff (JCS) have overall responsibility for joint planning of
frequency engineering and management. The joint service special staff for
communications and signals coordinates all joint communications and signal
interoperability, establishes total force requirements, and deconflicts each service's or
allied forces' unique requirements. The Communications-Electronics Directorate (J6)
communications staff officer has the responsibility for the communications plan within
the theater of operation. In combined commands, the combined forces staff for
communications and signals staff (C6) is responsible to the combined commander for
planning. The C6 does not come under the range of the JCS, but the steps for planning
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are similar in joint/combined arenas. Therefore, wherever a joint staff section performs
a specific planning action, the combined staff is implied to do the same. To provide
highly responsive communications, the signal planning section must stay abreast of the
tactical and strategic situation throughout the planning sequence. The joint frequency
manager, a member of the J6 staff element, obtains frequency allocations from the
combined frequency manager, who obtains them from the host nation. In the absence
of a combined frequency manager, the joint manager deals directly with the host
nation, usually through embassy channels. Coordination must be made with the
Intelligence Directorate (J2) and Operations Directorate (J3) regarding electronic
warfare (EW) planning. The J3 establishes the Joint Commanders Electronic Warfare
Staff (JCEWS) for planning EW operations. The JCEWS normally consists of the J2, the
J3, the electronic warfare officer (EWO), the J6, and component service representatives.
The JCEWS coordinates all radio emissions in the joint arena. After coordination, the J6
publishes the Joint Restricted Frequency List (JRFL). This list specifies communications
and jamming missions frequency allocations. The J3 has final approval of the JRFL. The
JRFL must be continuously updated to ensure maximum effectiveness of EW assets and
communications systems. After coordination, the J6 generates signal operation
instructions (SOI) and provides units with call signs and frequency assignments for
current operations.

(1) Planning for the SOI must include factors such as types of radios available in
subordinate or allied units, cryptographic equipment, key lists, and frequency
allocations available from the host nation(s) for the particular area of operation.

(2) Equipment compatibility is a major issue in network planning for HF and VHF
systems. The planning must cover FH and single-channel modes of operation. All
US forces use SINCGARS compatible radios, but allied nations may not have
compatible FH radios. Therefore, plans should address interface between single-
channel and FH radios or lateral placement of compatible radios in allied
command posts (CPs). SINCGARS requires special key list variables to operate in
the FH mode. These variables are developed and distributed from the highest
level possible (usually the J6), but they may be developed at a lower level for
special operations within the theater.

(3) The J6 should control cryptographic materials (key lists and devices) to
ensure interoperability at all levels. Again, the allied forces may need to be
augmented with US equipment and personnel for compatibility. Prior coordination
is required to accomplish this mission.

(4) Frequency allocations are area dependent. SOls should reflect common
frequencies if units change their area of operation.

(5) All assigned service components must provide input on their organization and
special communications requirements to the J6 early in the planning for SOI
development and frequency allocation. The J6 develops the SOI based on the
input received and internal criteria pertinent to the mission.

c. The J6 uses the Battlefield Electronic CEOI System (BECS) for automated production
of the mission SOI. Since the input from units of the joint task force (JTF) determines
the quality of the SOI produced, the J6 must validate the data received to ensure all
contingencies are addressed. After production, the SOl is transferred either
electronically, by paper copy, or by fill device to the subscribers.
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Chapter 3

SINCGARS

3-1. System Description

a. SINCGARS radio systems are modular component sets. The individual components
are totally interchangeable from one radio set to the next. SINCGARS radio set
configurations provide identical, or in most cases, improved capabilities when compared
to the AN/VRC-12 series radio sets they replace. Additionally, modular design lessens
the burden on the logistics system to provide repair parts.

b. The primary component of SINCGARS is the receiver/transmitter (RT). There are two
ground unit versions (RT-1523 integrated COMSEC (ICOM) and RT-1439 non-ICOM) and
three avionic versions (RT-1476/1477/1478). All avionic models require external
COMSEC devices.

(1) Either the RT-1523 (Figure 3-1) or the RT-1439 (Figure 3-2) is common to all
ground-based sets. The main difference between radios is the device used to
provide secure communication. The RT-1523 has internal COMSEC circuits (origin
of the ICOM designation), and the RT-1439 uses the VINSON secure device. The
secure devices are compatible if the same cryptonet variable is used in the ICOM
radio and the VINSON device. The ground versions are equipped with a whisper
mode for noise restriction during patrolling or while in defensive positions. The
operator whispers into the handset and is heard at the receiver in a normal voice.
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Figure 3-2. MNen-ICOM radio RT-1439.

(2) The airborne versions differ in installation packages and requirements for data
capable terminals. Airborne and ground versions are interoperable in FH and
single-channel operations. In this chapter, the term SINCGARS pertains to ground
and airborne versions. Exceptions will be noted as such.

c. SINCGARS operates in either the single-channel or FH mode. It is compatible with all
current US and allied VHF radios in the single-channel mode on 50 kHz channels.
Currently, in the FH mode, SINCGARS is only compatible with other Air Force, Marine,
or Navy SINCGARS radios. SINCGARS stores eight single-channel frequencies and six
separate hopsets. The cue and manual frequencies are included in the eight single-
channel frequencies.

(1) Radio systems using special encoding techniques must provide outside
network access through some hailing method. The cue frequency provides hailing
ability to the SINCGARS radio. An individual outside the network contacts the net
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control station (NCS) on the cue frequency. The SINCGARS radio in active FH
mode gives audible and visual signals to the operator that an external subscriber
wants to communicate with the FH network. The SINCGARS NCS operator must
change to the cue frequency to communicate with the outside radio system.

(2) The network uses the manual frequency for initial network activation. The
manual frequency provides a common frequency for all members of the network
to verify the equipment is operational before transferring to the FH mode. During
initial net activation, all operators in the net tune to the manual frequency. After
communications are established, the net switches to the FH mode and the NCS
transfers the hopping variables to the out stations.

d. SINCGARS directly accepts either analog (voice or frequency shift key) or digital
input signals. SINCGARS processes the incoming signal into a digital data stream
operating at 16,000 bits per second (bps). Digital data input at that speed can be input
directly. If a slower rate is needed, the radio is equipped with a data rate adapter
(DRA). The slower speed is desirable since the radio provides error correction for
speeds from 75 to 4,800 bps. The correction is made by repeating each character an
odd number of times and deciding on a majority count.

e. An advantage of SINCGARS over current radios is the ability to control output power.
The RT alone has three power settings that vary transmission range from 300 meters
(990 feet) to 8 kilometers (5 miles). Adding a power amplifier (one of the modular
components) increases the range to 35 kilometers (22 miles) or line of sight (LOS). The
variable output power level allows users to lessen the signature given off by the radio
set. Using lower power is particularly important at major CPs that operate in multiple
networks. The ultimate goal is reducing the electronic signature at the CP. The NCS
should ensure that all members of the network operate on the minimum power
necessary to maintain reliable communications.

f. Operators of previous generation radios could not identify faulty equipment without a
repairman and test equipment. SINCGARS has built-in test (BIT) functions that tell the
operator the RT is malfunctioning. It also identifies the faulty circuits for the repairman.

3-2. Components

a. A few components make up the basic radio sets. This simplifies the radio's
installation, tailoring capabilities for specific missions, and the maintenance support
system. The RT discussed above is the main component of all radio sets. The
components described below are combined in various quantities to build the specific
radio required. Figure 3-3 shows the components and their relationship to each other in

system configuration.
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Figure 3-3. Radic set companents.

(1) Vehicular mount MT-6352 is common to all vehicular sets. The mount fits into
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the same drilled hole footprint as the previous AN/ VRC-12 series radios. It
provides a secure mounting location in the vehicle to prevent damage to
equipment from shock and movement. The vehicular mount is issued as part of
the installation kit, and like previous radio mounts, it has connection points for
power and auxiliary equipment. The connectors are on the top of the mount for
easy access when changing cables or configurations.

(2) Mounting adapter AM-7239 converts the vehicle power supply to the various
operating voltages for radio and amplifier operation. The adapter provides surge
protection for the radio if the vehicle is started when the radio is on. The adapter
interfaces the vehicle intercom system and provides amplified output to power an
external speaker. The adapter can house two RTs and one power amplifier in the
same space that a single AN/VRC-12 radio previously occupied.

(3) Power amplifier AM-7238 provides up to 50 watts output power from the radio
in vehicle mounts. A single amplifier mounts in the mounting adapter to the side
of the radio. If the set requires two high-power radios, a separate mount is used
for the second amplifier. Due to internal circuits, the adapter mounted amplifier
can only be used with the radio installed in the lower housing.

(4) SINCGARS uses broadband antennas that do not have to be changed with
changing frequency (for example, OE-254 ground-plane or AS-3900 vehicular
whip antennas). The output frequency can change over a wide range between
hops due to the FH nature of SINCGARS. Therefore, conventional antennas with
narrow bands of operation (for example, RC-292 ground-plane antenna) cannot
be used.

(5) Voice input must be through the H-250 handset. Output is obtained through
either the handset or the LS-671 auxiliary speaker. The LS-454 speaker can be
used with the AN/VRC-12 and the SINCGARS family of radios.

b. Common components are the key to tailoring radio sets for specific missions. The
components included in the radio set determine its capabilities. The number of RTs and
amplifiers, an installation Kkit, and a backpack component determine the model. The RT
is the basic building block for all radio configurations. The versions consist of a manpack
(AN/PRC-119), six ground versions (AN/VRC-87 through AN/VRC-92), and three
airborne versions (RT-1476/1477/1478).

(1) Manpack radio AN/PRC-119. The manpack radio (Figure 3-4) replaces the AN/
PRC-77 and AN/PRC-25. It consists of one RT, a battery box, a handset, a
manpack antenna, and an all-purpose lightweight individual carrying equipment
(ALICE) pack. The non-1COM radio must be used with VINSON to provide secure
communications.
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Figure 3-4. Marnpack radio AN/PRC-119.

(2) Ground versions.

(a) Vehicular short-range radio AN/VRC-87. The AN/VRC-87 (Figure 3-5) is

the base vehicular radio set. It consists of one RT, a radio mount, a
mounting adapter, a vehicular antenna, and associated handsets and
cabling. The AN/VRC-87 replaces the AN/GRC-53 and AN/GRC-64.
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Figure 3-5. Vehfcular short-range radic AN/VRC-BT.

(b) Dismountable short-range radio AN/VRC-88. The AN/VRC-88 adds the
components needed to operate as a manpack radio (battery box, manpack
antenna, and ALICE pack); otherwise, it is identical to the AN/VRC-87. The
AN/VRC-88 replaces the AN/GRC-125 and AN/GRC-160.

(c) Vehicular long-range/short-range radio AN/VRC-89. The AN/VRC-89
(Figure 3-6) is built from the AN/VRC-87 by adding another RT and a power
amplifier. The AN/VRC-89 replaces the AN/VRC-12 and AN/VRC-47 which
have a single RT and an auxiliary receiver. The additional RT replaces the
auxiliary receiver in the previous versions. The RT provides increased
capabilities over a receiver alone.
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Figure 3-6. Vehicular long-range/short-range radio AN/VRC-8S5.

(d) Vehicular long-range radio AN/VRC-90. The AN/VRC-90 (Figure 3-7) is

an AN/VRC-87 with a power amplifier added for long-range capability. It
replaces the AN/VRC-43 and AN/VRC-46.
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Figure 3-%. Vehicular long-range radio ANSVYRC-90,

(e) Vehicular short-range/long-range dismountable radio AN/VRC-91. The
AN/VRC-91 adds the components needed to operate as a manpack radio;
otherwise, it is identical to the AN/VRC-89. It does not replace any similar
single radio set. The closest configuration would be a combination of a
manpack (AN/PRC-77) radio and a vehicular radio (AN/VRC-43 or AN/VRC-
46) kept in the same vehicle.

(f) Vehicular dual long-range/retransmission radio AN/VRC-92. The AN/VRC-
92 (Figure 3-8) adds a second power amplifier to the AN/VRC-89 to provide
high-power capability for both radios in the mount. The second amplifier
has its own mount (MT-6353/VRC) and obtains its power from cable
connected to one of the auxiliary power outputs from the radio mount. In
the mounting adapter, the comounted amplifier can only be used with the
lower radio, and the separate amplifier can only be used with the upper
radio. The AN/VRC-92 replaces the AN/VRC-45 and AN/VRC-49.
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Figure 3-8. Vehicular dual long-range/retransmission radio AN/VRC-92.

(3) Airborne versions. The airborne and ground versions are interoperable. They
appear physically different to the ground models and to each other. The only
change in the airborne models is the face plate that is attached to the different
configurations. The RT is identical in all three models, but the add-on modules
change the capabilities of the base RT.

(a) The RT-1476/ARC-201 (Figure 3-9) is the basic version of the three. All

three ver