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IMPORTANT INFORMATION

EQUIPMENT LOST OR DAMAGED IN TRANSIT.
When delivering the equipment to you, the truck driver or carrier’s agent will present a receipt for your signature.
Do not sign it until you have: 1) inspected the containers for visible signs of damage and 2) counted the containers
and compared with the amount shown on the shipping papers.  If a shortage or evidence of damage is noted, insist
that notation to that effect be made on the shipping papers before you sign them.

Further, after receiving the equipment, unpack it and inspect thoroughly for concealed damage.  If concealed dam-
age is discovered, immediately notify the carrier, confirming the notification in writing, and secure an inspection re-
port.  This item should be unpacked and inspected for damage WITHIN 15 DAYS after receipt.  Claims for loss or
damage will not be honored without proper notification of inspection by the carrier.

RF PRODUCT TECHNICAL ASSISTANCE – REPAIR SERVICE – REPLACEMENT PARTS.

Technical assistance is available from Broadcast Electronics by letter, prepaid telephone, fax, or E–mail.  Equip-
ment requiring repair or overhaul should be sent by common carrier, prepaid, insured, and well protected.  If proper
shipping materials are not available, contact the Customer Service Department for a shipping container.  Do not the
mail equipment.  We can assume no liability for inbound damage, and necessary repairs become the obligation of
the shipper.  Prior arrangement is necessary.  Contact the Customer Service Department for a Return Authoriza-
tion.

Emergency and warranty replacement parts may be ordered from the following address.  Be sure to include the
equipment model number, serial number, part description, and part number.  Non–emergency replacement parts
may be ordered directly from the Broadcast Electronics stock room by fax at the number shown  below.

FACILITY CONTACTS –

Broadcast Electronics, Inc. – Quincy Facility
4100 N. 24th St. P.O. BOX 3606
Quincy, Illinois 62305
Telephone:  (217) 224–9600
Fax:  (217) 224–9607
E–Mail:  General – bdcast@bdcast.com
Web Site:  www.bdcast.com

RF PRODUCT TECHNICAL ASSISTANCE – REPAIR – EMERGENCY/WARRANTY REPLACEMENT PARTS –

Telephone:  (217) 224–9600
E–Mail:  rfservice@bdcast.com
Fax:  (217) 224–9607

NON–EMERGENCY REPLACEMENT PARTS –

Fax:  (217) 224–9609

RETURN, REPAIR, AND EXCHANGES.

Do not return any merchandise without our written approval and Return Authorization.  We will provide special ship-
ping instructions and a code number that will assure proper handling and prompt issuance of credit.  Please furnish
complete details as to circumstances and reasons when requesting return of merchandise.  All returned merchan-
dise must be sent freight prepaid and properly insured by the customer.

WARRANTY ADJUSTMENT.

Broadcast Electronics, Inc. warranty is included in the Terms and Conditions of Sale.  In the event of a warranty
claim, replacement or repair parts will be supplied F.O.B. factory.  At the discretion of Broadcast Electronics, the
customer may be required to return the defective part or equipment to Broadcast Electronics, Inc. F.O.B. Quincy,
Illinois.  Warranty replacements of defective merchandise will be billed to your account.  This billing will be cleared
by a credit issued upon return of the defective item.

PROPRIETARY NOTICE.

This document contains proprietary data of Broadcast Electronics, Inc. No disclosure, reproduction, or use of any
part thereof may be made except by prior written permission.

MODIFICATIONS.

Broadcast Electronics, Inc. reserves the right to modify the design and specifications of the equipment in this manu-
al without notice.  Any modifications shall not adversely affect performance of the equipment so modified.



WARNING

OPERATING HAZARDS

READ THIS SHEET AND OBSERVE ALL SAFETY PRECAUTIONS

ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TRANSISTORS MUST TAKE PRECAUTIONS
TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUS BODILY INJURY.  EXERCISE EXTREME CARE
AROUND SUCH PRODUCTS.  UNINFORMED OR CARELESS OPERATION OF THESE DEVICES CAN RESULT
IN POOR PERFORMANCE, DAMAGE TO THE DEVICE OR PROPERTY, SERIOUS BODILY INJURY, AND POSSI-
BLY DEATH.

DANGEROUS HAZARDS EXIST IN THE OPERATION OF POWER TRANSISTORS

The operation of power transistors involves one or more of the following hazards, any one of which, in the absence of
safe operating practices and precautions, could result in serious harm to personnel.

A. HIGH VOLTAGE – Normal operating voltages can be deadly.  Additional information follows.

B. RF RADIATION – Exposure to RF radiation may cause serious bodily injury possibly resulting in 
blindness or death.  Cardiac pacemakers may be affected.  Additional information follows.

C. BERYLLIUM – OXIDE POISONING – Dust or fumes from BeO ceramics used as thermal links with 
power transistors are highly toxic and can cause serious injury or death.  Additional information follows.

D. RF BURNS – Circuit boards with RF power transistors contain high RF potentials.  Do not operate an RF 
power module with the cover removed.

HIGH VOLTAGE

The transmitter operates at voltages high enough to kill through electrocution.  Personnel should always break the
primary circuits when access to the transmitter is required.

RADIO FREQUENCY RADIATION

Exposure of personnel to RF radiation should be minimized, personnel should not be permitted in the vicinity of open
energized RF generating circuits, or RF transmission systems (waveguides, cables, connectors, etc.), or energized
antennas.  It is generally accepted that exposure to “high levels” of radiation can result in severe bodily injury includ-
ing blindness.  Cardiac pacemakers may be affected.

The effect of prolonged exposure to “low level” RF radiation continues to be a subject of investigation and controver-
sy.  It is generally agreed that prolonged exposure of personnel to RF radiation should be limited to an absolute mini-
mum.  It is also generally agreed that exposure should be reduced in working areas where personnel heat load is
above normal.  A 10 mW/cm2 per one tenth hour average level has been adopted by several U.S. Government agen-
cies including the Occupational Safety and Health Administration (OSHA) as the standard protection guide for em-
ployee work environments.  An even stricter standard is recommended by the American National Standards Institute
which recommends a 1.0 mW/cm2 per one tenth hour average level exposure between 30 Hz and 300 MHz as the
standard employee protection guide (ANSI C95.1–1982).

RF energy must be contained properly by shielding and transmission lines.  All input and output RF connections, such
as cables, flanges and gaskets must be RF leakproof.  Never operate a power tube without a properly matched RF
energy absorbing load attached.  Never look into or expose any part of the body to an antenna, open RF generating
circuit, or RF transmission system while energized.  Monitor the tube and RF system for RF radiation leakage at regu-
lar intervals and after servicing.  

DANGER –– BERYLLIUM OXIDE CERAMICS (BeO) – AVOID BREATHING DUST OR FUMES

BeO ceramic material is used as a thermal link to carry heat from a transistor to the heat sink.  Do not perform any
operation on any BeO ceramic which might produce dust or fumes, such as grinding, grit blasting, or acid cleaning.
Beryllium oxide dust or fumes are highly toxic and breathing them can result in serious personal injury or death.  BeO
ceramics must be disposed of only in a manner prescribed  by the device manufacturer.
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SECTION I

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. Information presented by this section provides a general description of the Broadcast Elec�

tronics FM-1C1/FM-500C1 transmitters and lists equipment specifications.

1-3. RELATED PUBLICATIONS.

1-4. The following list of publications provides data for equipment associated with the

FM-1C1/FM-500C1 transmitters.

PUBLICATION NUMBER EQUIPMENT

597-1050 FX-50 FM Exciter

597-0008-004 FC-30 SCA Generator

597-9900 LYNX Digital Stereo Generator

597-8000 PREDATOR FM Digital Exciter

597-1116 VMC-16 Remote Control Unit

1-5. EQUIPMENT DESCRIPTION.

1-6. GENERAL.

1-7. The Broadcast Electronics FM-1C1 transmitter is a 1 kW solid-state FM transmitter de�

signed for continuous operation in the 87.5 MHz to 108 MHz broadcast band (refer to Fig�

ure 1-1).  The Broadcast Electronics FM-500C1 transmitter is a 500 watt solid-state FM

transmitter designed for continuous operation in the 87.5 MHz to 108 MHz broadcast band

(refer to Figure 1-1).  The FM-1C1 transmitter is equipped with:  1) an FX-50 FM exciter,

2)  two modular switching power supply assemblies, 3) two modular solid-state broadband

plug-in RF amplifier modules, 4) an internal low-pass filter, 5) a combiner, and 6) a CMOS

controller.  The FM-500C1 transmitter is equipped with:  1) an FX-50 FM exciter, 2) two

modular switching power supply assemblies, 3) a modular solid-state broadband plug-in

RF amplifier module, 4) an internal low-pass filter, and 5) a CMOS controller.  All the com�

ponents with the exception of the FX-50 exciter are housed in a single chassis designed for

installation in an EIA rack.  The FX-50 exciter is housed on slide-rails above the transmit�

ter chassis.  Specific FM-1C1/FM-500C1 features include:

1. The FX-50 exciter.  The exciter is equipped with a digital frequency synthesizer 

and superior audio performance.  The transmitter can also be equipped with the 

optional PREDATOR digital exciter.

2. A broadband design which eliminates tuning controls.

3. Two modular switching power supply units.  One power supply provides operating 

potentials for the power amplifier module (s).  The second power supply provides 

operating potentials for the controller.

4. An internal low-pass filter.

5. Modular solid-state broadband plug-in amplifier modules.

6. A CMOS controller with VSWR detection.
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FM-1C1 TRANSMITTER

FM-500C1 TRANSMITTER

597-1001-2

COPYRIGHT   1992 BROADCAST ELECTRONICS, INC

FIGURE 1-1.  FM-1C1/FM-500C1 TRANSMITTERS



1-3

1-8. FX-50 EXCITER.  The FX-50 exciter is a solid-state wideband FM exciter providing a con�

tinuously variable RF output at any frequency within the 87.5 MHz to 108 MHz broadcast

band in 10 kHz increments.  The FX-50 is designed to accept multiple wideband composite

inputs from a stereo generator or SCA generator.  In addition, the FX-50 is equipped with

a 600 Ohm balanced monaural input.  A tapped dual primary power transformer and a

voltage selector allows operation from a wide range of ac input potentials.

1-9. The FX-50 is equipped with a digitally programmed frequency synthesizer which gener�

ates and maintains the phase and frequency of the carrier.  A temperature compensated

reference oscillator and a dual-speed phase-locked-loop control circuit locks the frequency

of a modulated oscillator to a precision frequency oscillator allowing prompt on-frequency

operation.  A solid-state broadband 3 to 50 watt RF amplifier provides amplification of the

FM signal.  Exciter operating parameters are monitored and displayed by a front-panel

digital LCD multimeter and an LED display.

1-10. PREDATOR DIGITAL EXCITER.  The transmitter may be equipped with the optional

PREDATOR digital FM exciter.  The PREDATOR is a solid-state wideband FM digital ex�

citer providing a continuously variable RF output at any frequency within the 87.5 to 108

MHz FM broadcast band in 100 kHz increments.  The PREDATOR circuitry is divided into

several modular assemblies.  The exciter modules include:  1) a digital exciter module, 2) a

controller module, 3) a 50 watt power supply/RF power amplifier module, 4) a 250 watt

power supply/RF power amplifier module, 5) a digital stereo generator module, and 6) an

analog interface module.  For FM-1C1/FM-500C1 transmitters, the PREDATOR will be

equipped with a 50 watt power supply/RF power amplifier module.

1-11. The modular design allows the exciter to be purchased in several configurations.  Each

power supply module features a continuously variable RF amplifier stage.  The analog in�

terface input module allows a composite analog signal to be applied to the digital exciter

circuitry.  Digital AES/EBU audio is applied to the digital exciter circuitry using the digital

stereo generator module.  The digital exciter module features an RF circuit with a numeri�

cally-controlled-oscillator (NCO) and a two-stage up-converter.  Control and monitoring

of the PREDATOR circuitry is performed by the controller module.  The modules are

housed in a chassis requiring 7 inches of a 19 inch rack cabinet.  Refer to publication

597-8000 for a detailed explanation of the PREDATOR features.

1-12. POWER SUPPLY.  The FM-1C1/FM-500C1 transmitters are equipped with two modular

switching power supply assemblies.  A primary 2 kW switching power supply unit provides

dc operating  potentials for the transmitter power amplifier circuitry.  A second 40 watt

modular switching power supply is provided for the controller circuitry.  The primary pow�

er supply module is equipped with overload protection, over-voltage protection, high tem�

perature protection, and a soft-start feature which minimizes in-rush currents.

1-13. RF POWER MODULES.  The FM-1C1 transmitter is equipped with 2 RF power modules.

The FM-500C1 is equipped with one RF power module.  Each module consists of a broad�

band solid-state RF amplifier and a logic circuit board.  The RF amplifier contains two

dual MOSFET power transistors operated in a push-pull configuration.  Each module is

designed to output 500 watts of RF power.  RF amplifier operations are monitored by the

logic circuit board.  The logic circuit board is designed to monitor over-current, over-volt�

age, high reflected power, and high temperature conditions.  A limit circuit is designed to

limit the RF output during high reflected power, high temperature, over-current, or over-

voltage conditions.  The operating status of the module is displayed by two front panel

LEDs.
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1-14. CONTROLLER.  Transmitter control and monitoring operations are performed by a CMOS

logic controller.  The controller utilizes extensive RFI filtering and CMOS logic circuitry to

ensure maximum reliability.   A battery back-up system is incorporated into the design to

maintain the controller memory during ac power interruptions.  Operating potentials for

the controller circuitry are provided by a 40 watt modular switching power supply.  The

supply provides the controller circuitry with a stable +5 and ±15 volt dc supply.

1-15. The transmitter RF output power is controlled by a power control circuit.  The circuit is

designed to raise or lower the transmitter power in response to the front panel raise and

lower switches.  A fault circuit monitors transmitter operations for a PA1 fault, a PA2

fault, high reflected power condition, a high temperature condition, or a power supply

fault.

1-16. The controller is also equipped with metering circuitry.  Meter amplifier/buffering circuits

are provided for PA1 forward/current samples, PA2 forward/current samples, transmitter

forward and reflected power samples, PA voltage, and exhaust air temperature samples.

Display of the samples is provided by an LCD multimeter.  Samples are selected for ap�

plication to the multimeter by a meter switch circuit board.

1-17. COMBINER.  In FM-1C1 models, the RF power module outputs are combined using a 90

degree hybrid combiner assembly.  The assembly combines the two RF power module out�

puts to produce 1 kW of RF output power.

1-18. TRANSMITTER CONFIGURATIONS.

1-19. The FM-1C1/FM-500C1 transmitters can be ordered in the following configurations:

P/N                               DESCRIPTION

909-1001-205 FM-1C1 1 kW FM Transmitter for operation in  

the 87.5 MHz to 108 MHz broadcast band, 196V 

to 252V ac 50/60 Hz single phase supply.  Includes

FX-50 FM exciter, 196V to 252V ac 50/60 Hz

single phase operation.

909-0501-205 FM-500C1 500 watt FM Transmitter for operation

in the 87.5 MHz to 108 MHz broadcast band, 196V

to 252V ac 50/60 Hz single phase supply.  Includes

FX-50 FM exciter, 196V to 252V ac 50/60 Hz 

single phase operation.

1-20. OPTIONAL EQUIPMENT AND SPARE PARTS KITS.

1-21. The following text presents the optional equipment and spare parts kits available for the

use with the FM-1C1/FM-500C1 transmitters.

P/N DESCRIPTION

909-1050 FM C-Series Transmitter Less FX-50 Exciter.

909-9000 LYNX FM digital stereo generator.

979-8500 PREDATOR 50 Watt FM Digital Exciter With 

Digital AES/EBU Input Stereo Generator Module.

979-8501 PREDATOR 50 Watt FM Digital Exciter With 

Analog Composite Input Module.

979-8503 PREDATOR 50 Watt FM Digital Exciter, Analog 

Composite Input Module, and Digital AES/EBU 

Input Stereo Generator Module.
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P/N DESCRIPTION

909-0051-204 FC-30 FM SCA Generator.

909-0137 Local Control Disable Option, 

FM-1C1/FM-500C1.

979-1067 Recommended spare parts kit for the FM-1C1

transmitter.  Includes parts for the FX-50 Exciter.

Includes selected switches, relays, etc.  Does not 

include semiconductors.

979-1068 Recommended spare parts kit for the FM-500C1

transmitter.  Includes parts for the FX-50 Exciter.

Includes selected switches, relays, etc.  Does not 

include semiconductors.

979-1057 Recommended semiconductor kit for the FM-1C1/

FM-500C1 Transmitter.  Includes semiconductors 

for the FX-50 Exciter.

979-1058 100% semiconductor kit for the 

FM-1C1/FM-500C1 transmitter.  Includes parts 

for the FX-50 exciter.

907-0016-201 VMC-16 Voice Remote Control Unit, FM-1C1

907-0016-200 VMC-16 Voice Remote Control Unit, FM-500C1

959-0420 Dual Power Supply Panel, FM-1C1/FM-500C1

1-22. EQUIPMENT SPECIFICATIONS.

1-23. Refer to Table 1-1 for electrical specifications or Table 1-2 for physical specifications of the

FM-1C1/FM-500C1 transmitters.

TABLE 1-1.  FM-1C1/FM-500C1  ELECTRICAL SPECIFICATIONS

(Sheet 1 of 3)

PARAMETER                          SPECIFICATION

RF POWER OUTPUT               

FM-1C1 250 watts to 1.05 kW (as specified).

FM-500C1 125 watts to 525 watts (as specified).

FREQUENCY RANGE  87.5 to 108 MHz (as specified). 

Exciter programmable in 10 kHz increments.

RF OUTPUT IMPEDANCE                50 Ohms.

RF OUTPUT CONNECTOR           Type �N" connector.

MAXIMUM VSWR Rated power into 1.5:1 maximum without output 

matching.  Capable of operating into high VSWR 

conditions with automatic power reduction.  Open

and short circuit protected at all phase angles.

EXCITER Model FX-50, solid-state 50 watt output with 

digitally programmed synthesizer.  10 kHz 

increment programming. Optional PREDATOR 

digital exciter, 50 watt output, 100 kHz increment

programming.
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PARAMETER                          SPECIFICATION

AM SIGNAL-TO-NOISE RATIO: 

Asynchronous 68 dB below an equivalent reference carrier with 

100% AM modulation @ 1000 Hz, 75 microsecond 

deemphasis (no FM modulation present).

 Synchronous

FM-1C1 58 dB below an equivalent 1 kW reference car-

rier @ 100% AM modulation @ 1000 Hz.  75 uS 

deemphasis with ±75 kHz FM modulation @ 

1000 Hz.

 FM-500C1 58 dB below an equivalent 500 W reference car-

rier @ 100% AM modulation @ 1000 Hz.  75 uS

deemphasis with ±75 kHz FM modulation @ 

1000 Hz.

RF HARMONIC SUPPRESSION Meets all FCC/DOC requirements and CCIR 

recommendations.

FM SIGNAL-TO-NOISE RATIO:

FM-1C1

 Mono/Composite 88 dB below ±75 kHz deviation @ 400 Hz meas-

ured in a 20 Hz to 30 kHz bandwidth with 75 

microsecond deemphasis.

Stereo 82 dB below ±75 kHz deviation @ 400 Hz meas-

ured in a 20 Hz to 30 kHz bandwidth with 75 

microsecond deemphasis.

FM-500C1

Mono 88 dB below ±75 kHz deviation @ 400 Hz meas- 

ured in a 20 Hz to 30 kHz bandwidth with 75

microsecond deemphasis.

Composite 85 dB below ±75 kHz deviation at 400 Hz meas-

ured in a 20 Hz to 30 kHz bandwidth with 75 

microsecond deemphasis.

Stereo 82 dB below ±75 kHz deviation at 400 Hz meas-

ured in a 20 Hz to 30 kHz bandwidth with 75 

microsecond deemphasis.

DISTORTION

Mono/Composite

     Harmonic 0.02% or less at 400 Hz.

     SMPTE Intermodulation 0.02% or less, 60 Hz/7 kHz, Ratio:

Distortion 4:1 Monophonic, 1:1 Composite.

     CCIF Intermodulation 0.02% or less, 15 kHz/14 kHz, 1:1 Ratio.

Distortion

TABLE 1-1.  FM-1C1/FM-500C1  ELECTRICAL SPECIFICATIONS

(Sheet 2 of 3)
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TABLE 1-1.  FM-1C1/FM-500C1  ELECTRICAL SPECIFICATIONS

(Sheet 3 of 3)

PARAMETER                          SPECIFICATION

DISTORTION

(CONT'D)

Mono/Composite

     Transient Intermodulation 0.02% or less, sine wave/square wave.

Distortion

Stereo

     Harmonic 0.05% or less at 400 Hz.

     SMPTE Intermodulation 0.05% or less, 60 Hz/7 kHz, 4:1 Ratio.

Distortion

     CCIF Intermodulation 0.05% or less, 15 kHz/14 kHz, 1:1 Ratio.

Distortion

 Transient Intermodulation 0.05% or less, sine wave/square wave.

Distortion

STEREO SEPARATION 50 dB or better, 30 Hz to 15 kHz (sine wave).

DYNAMIC STEREO SEPARATION 40 dB or greater, 30 Hz to 15 kHz (normal

program content).

LINEAR CROSSTALK 45 dB Minimum below 100% modulation,

(Main to Sub/Sub to Main 30 Hz to 15 kHz.

Due to Amplitude and Phase Matching)

NON-LINEAR CROSSTALK 70 dB Minimum below 100% modulation.

(Main to Sub/Sub to Main

Due to Distortion Products)

AC POWER REQUIREMENTS 196 to 252V ac 50/60 Hz single phase. 

AC POWER CONSUMPTION

FM-1C1 2.2 kW typical at a 1 kW RF power output,

50 Ohm resistive load.

FM-500C1 1100 watts typical at a 500 watt RF power 

output, 50 Ohm resistive load.

OVERALL EFFICIENCY

FM-1C1 47% or greater (AC line input to RF output).

FM-500C1 40% or greater (AC line input to RF output).

SAFETY Meets IEC 215 specifications.
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TABLE 1-2.  FM-1C1\FM-500C1 PHYSICAL AND ENVIRONMENTAL SPECIFICATIONS

PARAMETER                         SPECIFICATION

PHYSICAL

DIMENSIONS:

FX-50 Exciter Width: 19.0 inches (48.3 cm).

     Height: 5.25 inches (13.3 cm).

      Depth: 19.00 inches (48.3 cm).

Optional PREDATOR Exciter Width: 19.0 inches (48.3 cm).

     Height: 7.0 inches (17.78 cm).

      Depth: 16.00 inches (40.64 cm).

Transmitter Width: 19.0 inches (48.3 cm).

Height: 21 inches (53.3 cm).

Depth: 24 inches (61.0 cm).

WEIGHT

FX-50 Exciter 38 pounds (17.2 kg) unpacked.

Optional PREDATOR Exciter 26 pounds (11.8 kg) unpacked.

Transmitter

FM-1C1 103 pounds (46.7 kg) unpacked.

FM-500C1 75 pounds (34.0 kg) unpacked.

ENVIRONMENTAL

HEAT DISSIPATION 

FM-1C1 (1 kw Output) 1.5 kw (5120 Btu/H) at a 1 kW RF output, 50 

Ohm resistive load.

FM-500C1 (500 watt Output) 800 watts (2730 Btu/H) at a 500 watt RF output, 

50 Ohm resistive load.

COOLING AIR REQUIREMENTS        700 cubic feet per minute (19.8 m3/min).

AMBIENT TEMPERATURE RANGE +32°F to +122°F (0°C to +50°C).

MAXIMUM ALTITUDE

50 Hz Operation 0 to 7,500 feet above sea level (0 to 2286 meters).

60 Hz Operation 0 to 10,000 feet above sea level (0 to 3048 meters).

MAXIMUM HUMIDITY 95%, non-condensing.
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SECTION II

INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information required for the installation and preliminary checkout of

the Broadcast Electronics FM-1C1/FM-500C1 transmitters.

2-3. UNPACKING.

2-4. The equipment becomes the property of the customer when the equipment is delivered to

the carrier.  Carefully unpack the transmitter.  Perform a visual inspection to determine

that no apparent damage has been incurred during shipment.  All shipping materials

should be retained until it is determined that the unit has not been damaged.  Claims for

damaged equipment must be promptly filed with the carrier or the carrier may not accept

the claim.

2-5. The contents of the shipment should be as indicated on the packing list.  If the contents are

incomplete, or if the unit is damaged electrically or mechanically, notify both the carrier

and Broadcast Electronics.

2-6. ENVIRONMENTAL REQUIREMENTS.

2-7. Table 1-2 provides environmental conditions which must be considered prior to transmit�

ter installation.  Refer to Table 1-2 in SECTION I, INTRODUCTION and ensure the

transmitter is to be installed in an acceptable environment.

2-8. COOLING AIR REQUIREMENTS.

2-9. The FM-1C1/FM-500C1 transmitters require a source of cooling air to maintain an accept�

able operating temperature.  The transmitters require a cooling air flow of 700 cubic feet

per minute (refer to Figure 2-1).  The cooling air source must be dry and well filtered.

2-10. If the heated transmitter air is to be ducted from the room, the duct system must not intro�

duce any back-pressure on the equipment.  Proper allowances for air flow will ensure that

only a limited amount of heat is dissipated into the equipment interior.  The duct system

must allow for a minimum air flow of 700 cubic feet of air per minute.

2-11. As a minimum requirement, any duct work must have a cross-sectional area equal to the

exhaust area of the transmitter.  Sharp bends in the duct system will introduce back pres�

sure and are not permissible.  A radius bend must be used if a right angle turn is required.

2-12. INSTALLATION.

2-13. Each transmitter is wired, operated, tested, and inspected at the factory prior to shipment

and is ready for installation when received.  Prior to installation, this publication should be

studied to obtain an understanding of the operation, circuitry, nomenclature, and installa�

tion requirements.  Installation is accomplished as follows: 1) equipment placement, 2)

equipment installation, 3) wiring, and 4) preliminary operation.  Remove all tape, wire

ties, string, and packing material from the transmitter before performing the following

installation procedures.

2-14. EQUIPMENT PLACEMENT.

2-15. The FM-1C1/FM-500C1 transmitters are designed for placement in a 19 inch EIA rack

assembly.  Each transmitter requires approximately 26.25 inches (66.7cm) of a universal or

military EIA rack (refer to Figure 2-2).  To install the transmitter in a rack, refer to Figure

2-2 and perform the following procedures.
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2-16. RACK PREPARATION.  The transmitter can be mounted in any universal or military rack

assembly.  Refer to Figure 2-2 and determine type of rack for transmitter installation.  A

universal rack is identified by the location of mounting holes at regular rack spacings.  A

military rack is identified by a missing mounting hole at regular rack spacings.  Each type

of rack may be equipped with untapped or tapped mounting holes.  To prepare the rack for

the transmitter,  refer to Figure 2-2 and perform the following procedures.

2-17. Universal Rack.  Prepare a universal rack for transmitter installation as follows:

1. Refer to Figure 2-2 and locate the transmitter mounting holes on the rack assem-

bly.  Ensure the top of the transmitter is located at the beginning of a rack unit.  

Allow 5.25 inches (13.3 cm) above the transmitter for the FX-50 exciter.  Allow 7.0 

inches (17.8 cm) above the transmitter for the PREDATOR.

  2. Evaluate the rack and determine if the rack is equipped with tapped or untapped 

mounting holes.

3. Prepare the rack for installation as follows:

A. For racks with tapped holes, mark the transmitter mounting hole locations.

B. For racks with untapped holes, locate the transmitter clip-nuts in the 

transmitter accessory kit.  Refer to Figure 2-2 and install the clip-nuts in 

each transmitter mounting hole location.

2-18. Military Rack.  Prepare a military rack for transmitter installation by performing the fol�
lowing:

1. Refer to Figure 2-2 and locate the transmitter mounting holes on the rack assem-

bly.  Ensure the top of the transmitter is located at the beginning of a rack unit.  

Allow 5.25 inches (13.3 cm) above the transmitter for the FX-50 exciter.  Allow 7.0 

inches (17.8 cm) above the transmitter for the PREDATOR.

  2. Evaluate the rack and determine if the rack is equipped with tapped or untapped 

mounting holes.

3. Prepare the rack for installation as follows:

A. For racks with tapped holes, mark the transmitter mounting hole locations.

B. For racks with untapped holes, refer to Figure 2-2 and install the clip-nuts in 

each mounting hole location.

WARNING

WARNING

ENSURE  NO PRIMARY POWER IS CONNECTED TO 
THE TRANSMITTER BEFORE PROCEEDING.

2-19. EQUIPMENT INSTALLATION.

2-20. TRANSMITTER MOUNTING.  Once the transmitter rack is prepared, refer to Figure 2-2

and mount the transmitter in the rack by performing the following procedures.

2-21. The transmitter accessory kit contains #10 x 3/4 and #12 x 3/4 mounting hardware.  The

type of hardware used to install the transmitter is determined by the rack assembly.  Refer

to Figure 2-2 and determine the mounting hardware required to mount the transmitter in

the rack.



FIGURE 2-1. FM-1C1/FM-500C1 TRANSMITTER
INSTALLATION DIAGRAM

(2-3/2-4)

COPYRIGHT   1992 BROADCAST ELECTRONICS, INC

597-1001-11



FIGURE 2-2. FM-1C1/FM-500C1 RACK INSTALLATON
(SHEET 1 OF 2)

(2-5/2-6)

COPYRIGHT   1992 BROADCAST ELECTRONICS, INC

597-1001-4A
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FIGURE 2-2.  FM-1C1/FM-500C1 RACK INSTALLATION (SHEET 2 OF 2)

597-1001-4B

COPYRIGHT   1992 BROADCAST ELECTRONICS, INC
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2-22. Insert the transmitter in the rack and install the appropriate hardware in the two lower

mounting locations to secure the transmitter in the rack.

2-23. Using the appropriate hardware, install the remaining hardware to secure the transmitter

in the rack.

2-24. TRANSMITTER CONTROLLER FRONT PANEL REMOVAL.  During installation and mainte�

nance of the FM-1C1/FM-500C1 transmitters, the transmitter controller front panel will

be required to be removed.  The panel is equipped with a special bracket which allows the

panel to be suspended from the chassis for installation and maintenance procedures.  To

remove the transmitter controller front panel, proceed as follows:

1. Refer to Figure 2-3 and remove the transmitter controller front-panel mounting 

hardware.

2. Remove the transmitter controller front panel and rotate the front panel hanger 

bracket 90° as shown (refer to Figure 2-3).

3. Refer to Figure 2-3 and install the transmitter controller front panel in the 

maintenance position by inserting the hanger bracket into the slots in the 

transmitter chassis as shown.

WARNING

WARNING

ENSURE  NO PRIMARY POWER IS CONNECTED TO 
THE TRANSMITTER BEFORE PROCEEDING.

2-25. FX-50 EXCITER MOUNTING BRACKET INSTALLATION.  The FM-1C1/FM-500C1 trans�

mitter may be equipped with the standard FX-50 exciter or the optional PREDATOR digi�

tal exciter.  The FX-50 exciter is mounted above the transmitter chassis on slide-rails.

The PREDATOR must be mounted in a 19 inch rack cabinet.  For transmitters equipped

with the FX-50, perform the following procedure to install the exciter mounting bracket.

For transmitters equipped with a PREDATOR, refer to manual 597-8000 and perform the

PLACEMENT procedure in SECTION II, INSTALLATION.

2-26. The exciter is mounted to the transmitter chassis by brackets.  The exciter mounting hard�

ware is accessed by removing the transmitter controller front panel.  Refer to the TRANS�

MITTER CONTROLLER FRONT PANEL REMOVAL  procedure in the preceding text

and perform the procedure to remove the transmitter controller front panel.

2-27. Locate the exciter mounting brackets.

2-28. Refer to Figure 2-4 and install the brackets as follows:

1. Orient a mounting bracket as shown and insert the mounting bracket 

Phillips-head hardware into the key-slots in the transmitter side-panel as shown.

2. The positioning of the mounting bracket hardware in the key-slots determines the 

exciter vertical alignment in the rack.  Align the mounting bracket as follows:

A. In the rear exciter mounting bracket key-slot, position the Phillips-head hard-

ware in the bottom of the key-slot as shown.  Secure the Phillips-head screw.

B. In the front exciter mounting bracket key-slot, position the Phillips-head 

hardware approximately 1/4 inch (0.63 cm) above the bottom of the key-slot as 

shown. Secure the Phillips-head screw.  The exciter vertical alignment is 

adjusted by raising or lowering the hardware in the key-slot.

3. Repeat the procedure for the second exciter mounting bracket.
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FIGURE 2-3.  TRANSMITTER CONTROLLER FRONT PANEL REMOVAL

597-1001-6

COPYRIGHT  1992 BROADCAST ELECTRONICS, INC
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597-1001-5

COPYRIGHT  1992 BROADCAST ELECTRONICS, INC

FIGURE 2-4.  FM-1C1/FM-500C1 EXCITER MOUNTING BRACKET INSTALLATION
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WARNING

WARNING

ENSURE  NO PRIMARY POWER IS CONNECTED TO 
THE TRANSMITTER BEFORE PROCEEDING.

2-29. COMPONENT INSTALLATION.  Selected components of the transmitter have been re-

moved to prevent damage during shipment.  The components removed from the transmit-

ter are shipped in separate containers.  To re-install the FM-1C1/FM-500C1 components, 

refer to Figure 2-5 and proceed as follows:

COPYRIGHT   1992 BROADCAST ELECTRONICS, INC

597-1001-7

FIGURE 2-5.  FM-1C1/FM-500C1 COMPONENT INSTALLATION

2-30. Battery Installation.  The transmitter controller is equipped with a battery back-up system
to maintain the controller memory during a power failure.  A battery for installation in the
transmitter is provided in the accessory parts kit.  Locate the battery in the accessory
parts kit.  To install the battery,  refer to Figure 2-5 and install the battery in the holder
on the controller circuit board as shown.
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2-31. FX-50 Exciter Installation.  The transmitter may be equipped with the standard FX-50 ex�
citer or the optional PREDATOR digital exciter.  For transmitters equipped with an FX-50
exciter, perform the following installation procedure.  For transmitters equipped with a
PREDATOR digital exciter, the following installation procedure is not required.

1. Locate the FX-50 exciter.

2. Refer to FX-50 exciter manual 597-1050 and perform the PRELIMINARY 

INSTALLATION PROCEDURES to unpack and configure the exciter for the 

desired operation.

3. Refer to Figure 2-5 and place the exciter on the slide-rails.

4. Slide the exciter in and out of the rack to check the exciter movement and vertical 

alignment.  If adjustment of the exciter vertical alignment is required,  proceed as 

follows:

A. Refer to Figure 2-4 and loosen the mounting bracket hardware on the front key 

slot.

B. Refer to Figure 2-4  and raise or lower the hardware in the key slot to adjust 

the exciter vertical alignment.

C.  Secure the exciter front-panel mounting hardware.

5. Once the exciter vertical alignment is adjusted, re-install the transmitter controller

front panel and secure the hardware.

2-32. RF Power Module Installation.  The FM-1C1 is equipped with RF power module 1 and RF
power module 2.  The FM-500C1 is equipped with RF power module 2.  Each module is a
plug-in device containing a serial number.  The serial number is recorded in the final test
data sheets and is used to identify each module.  On FM-1C1 models, the RF power mod�
ules contain labels to permit re-installation into the appropriate power module locations.
To install the RF modules, proceed as follows:

CAUTION

CAUTION

THE  TRANSMITTER MAY BE DAMAGED IF AN RF
POWER MODULE IS NOT SECURELY SEATED
INTO THE MOTHERBOARD CONNECTORS.

CAUTION

CAUTION

AN RF POWER MODULE IS EQUIPPED WITH REAR-
PANEL MOUNTED CONNECTORS.  TO PREVENT
DAMAGE TO THE CONNECTORS, INSERT/REMOVE
THE MODULES CAREFULLY AND DO NOT PLACE A
MODULE ON THE REAR-PANEL.

1. Locate the RF power modules.  FM-1C1 models are equipped with RF power 

module1 and RF power module 2.  FM-500C1 models are equipped with RF power 

module 2.

2. Refer to Figure 2-5 and align RF power module 2 with the guides in the RF power

module 2 location.

3. Insert and firmly press the RF module into the motherboard connectors.

4. Secure the RF power module mounting hardware.  The mounting hardware must 

be secure to ensure the RF power is properly seated in the connectors.

5. For FM-1C1 models, repeat the procedure for the RF power module 1.  Install RF 

power module 1 in the RF power module 1 location.
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WARNING

WARNING

ENSURE  NO PRIMARY POWER IS CONNECTED TO 
THE TRANSMITTER BEFORE PROCEEDING.

2-33. WIRING.

2-34. EXCITER CONNECTIONS.  The FX-50 exciter will require re-connection to the transmit�

ter.  If the transmitter is with a PREDATOR and shipped from the factory installed in a

rack cabinet, no re-connections are required.  If the transmitter is equipped with a PRED�

ATOR and shipped from the factory without a rack cabinet, a cable must be connected from

J22 on the transmitter rear-panel to J3 on the PREDATOR controller module.  Refer to

the following text and perform the connection procedures as required.

FX-50 EXCITER CONNECTIONS -

1. Refer to Figure 2-6 and connect P22 to J22 on the transmitter rear-panel.

2. Refer to Figure 2-6 and connect cable 40 to the  RF OUTPUT receptacle on the 

exciter rear-panel.

PREDATOR CONNECTIONS -

1. Locate the exciter interface cable.  The cable contains a 4-pin connector on one end 

and a 25-pin D-Type connector on the opposite end.

2. Refer to Figure 2-6 and connect the cable between J22 on the transmitter 

rear-panel and J3 on the PREDATOR controller module.

2-35. REMOTE CONTROL.  The FM-1C1/FM-500C1 transmitters are designed for complete re�

mote control operations (refer to Figure 2-7).  The transmitters will interface with almost

any remote control unit such as the Broadcast Electronics VMC-16 Voice Remote Control

System.  The following text presents a description of the FM-1C1/FM-500C1 remote con�

trol functions and indications.  The remote control connections are located on the transmit�

ter rear-panel (refer to Figure 2-6).

2-36. Remote control connections are interfaced to the transmitter at J20 on the transmitter

rear-panel (refer to Figure 2-6).  Remote control commands and indications can be inter�

faced to the transmitter using: 1) remote control mating connector P20 or 2) the remote

control interface circuit board with remote control terminal strip TB2.  The transmitter is

shipped with the remote control interface circuit board installed.  If the remote control in�

terface circuit board is not desired,  refer to Figure 2-6 and remove the interface circuit

board.

2-37. The remote control system:  1) provides positive or negative control logic and 2) +4/+2 volt

remote full-scale meter indications.  Positive/negative control is determined by jumper J1

on the controller on/off switch circuit board assembly.  Positive control requires the use of a

momentary contact to a +5 volt to +15 volt dc signal to activate the function.  Negative con�

trol requires the use of a momentary contact to ground to activate the function.  Remote

indication functions: 1) require current limiting resistors and 2) provide up to 100 mA of

current for indicators.  Refer to Figure 2-7 and the following text to connect remote control

equipment to the system.  Figure 2-7 presents the remote control system pin descriptions.

The text describes the connections using remote control interface circuit board terminal

strip TB2.  The pin connections for remote control interface connector J20 are identical to

terminal strip TB2.
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FIGURE 2-6.  FM-1C1/FM-500C1 RECONNECTIONS

597-1001-8

COPYRIGHT   1992 BROADCAST ELECTRONICS, INC

2-38. Remote Forward/Reflected Power Meter Indications.  Remote forward/reflected power
meter indications are located at TB2-1 and TB2-2.  The forward and reflected power meter
samples can be programmed for a linear or squared signal.  Jumper P721 on the controller
circuit board programs the reflected power sample.  Jumper P720 on the controller circuit
board programs the forward power sample.  The transmitter is shipped from the factory
with the forward/reflected power samples programmed for a squared signal.  The forward/
reflected power indications can be programmed for +4 volt dc full-scale or +2 volt dc full-
scale meter indications.  The transmitter is shipped with the remote forward and reflected
power meter indications programmed for +4 volt full-scale meter indications.  Signal
ground recommended for remote metering ground connections.

2-39. Remote PA Voltage/Temperature Meter Indications.  Remote PA voltage/temperature 
meter indications are located at TB2-3 and TB2-4.  The indications can be programmed
for +4 volt dc full-scale or +2 volt dc full-scale meter indications.  The transmitter is
shipped with the remote PA voltage/temperature meter indications programmed for +4 volt
full-scale meter indications.  Signal ground recommended for remote metering ground con�
nections.

2-40. Remote PA1 Forward Power/Current Meter Indications.  Remote PA1 forward power/cur�
rent meter indications are located at TB2-5 and TB2-6.  The PA1 forward power sample is
supplied as a linear signal.  The indications can be programmed for +4 volt dc full-scale or
+2 volt dc full-scale meter indications.  The transmitter is shipped with the remote PA1
forward power/current meter indications programmed for +4 volt full-scale meter indica�
tions. Signal ground recommended for remote metering ground connections.



FIGURE 2-7. REMOTE CONTROL CONNECTION
(2-15/2-16)

COPYRIGHT   1992 BROADCAST ELECTRONICS, INC

597-1001-9
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2-41. Remote PA2 Forward Power/Current Meter Indications.  Remote PA2 forward power/cur�
rent meter indications are located at TB2-7 and TB2-8.  The PA2 forward power sample is
supplied as a linear signal.  The indications can be programmed for +4 volt dc full-scale or
+2 volt dc full-scale meter indications.  The transmitter is shipped with the remote PA2
forward power/current meter indications programmed for +4 volt full-scale meter indica�
tions.  Signal ground recommended for remote metering ground connections.

2-42. Transmitter On Indications.  The transmitter on indicator provides a signal to indicate
when the transmitter is enabled.  The transmitter on indicator is located at TB2-9.  The
indicator will go LOW (0 volts dc) to indicate when the transmitter is enabled.

2-43. Transmitter Off Indications.  The transmitter off indicator provides a signal to indicate
when the transmitter is disabled.  The transmitter off indicator is located at TB2-10.  The
indicator will go LOW (0 volts dc) to indicate when the transmitter is disabled.

2-44. Transmitter Fault Indications.  The transmitter fault indicator provides a signal to indicate
when:  1) a PA1 fault occurs, 2) a PA2 fault occurs, 3) reflected power is greater than 10
watts, 4) the transmitter temperature is greater than 50 °C (+122 °F), or 5) a power supply
fault occurs.  The transmitter fault indicator is located at TB2-11.  The indicator will go
LOW (0 volts dc) to indicate when a PA1, PA2, high reflected power, or a high temperature
fault condition has occurred.

2-45. Remote Transmitter On Control.  The transmitter on function is located at TB2-12.  The
function can be activated using positive or negative control.  Positive control requires the
use of a momentary contact to a +5 volt to +15 volt dc signal to operate the transmitter to
on.  Negative control requires the use of a momentary contact to ground to operate the
transmitter to on.

2-46. Remote Transmitter Off Control.  The transmitter off control is located at TB2-13.  The
function can be activated using positive or negative control.  Positive control requires the
use of a momentary contact to a +5 volt to +15 volt dc signal to operate the transmitter to
off.  Negative control requires the use of a momentary contact to ground to operate the
transmitter to off.

2-47. Remote Power Level Raise Control.  The transmitter power level raise control is located at
TB2-14. The function can be activated using positive or negative control.  Positive control
requires the use of a momentary contact to a +5 volt to +15 volt dc signal to raise the trans�
mitter power level.  Negative control requires the use of a momentary contact to ground to
raise the transmitter power level.

2-48. Remote Power Level Lower Control.  The transmitter power level lower control is located
at TB2-15.  The function can be activated using positive or negative control.  Positive con�
trol requires the use of a momentary contact to a +5 volt to +15 volt dc signal to lower the
transmitter power level.  Negative control requires the use of a momentary contact to
ground to lower the transmitter power level.

2-49. Remote Reset Control.  The reset control is designed to reset the transmitter fault circuit�
ry.  The reset control is located at TB2-16.  The function can be activated using positive or
negative control.  Positive control requires the use of a momentary contact to a +5 volt to
+15 volt dc signal to reset the transmitter fault circuitry.  Negative control requires the use
of a momentary contact to ground to reset the transmitter fault circuitry.

2-50. Remote Fail�safe Input.  The remote fail�safe input is designed for the remote control unit
fail�safe control line.  The input is located at TB2-17.  The input can be activated using
positive or negative control.  Positive control requires the use of a +5 volt to +15 volt dc sig�
nal to indicate an enabled remote control unit.  Negative control requires the use of a
ground to indicate an enabled remote control unit.

2-51. +5V DC Supply.  A +5 volt dc supply is provided for the remote control switches and indica�
tors.  The +5 volt dc supply is located at TB2-18 and TB2-19.  The supply can provide up
to 20 mA for indicator and switch operations.

2-52. +15V DC Supply.  A +15 volt dc supply is provided for coaxial switch control relays.   The
+15 volt dc supply is located at TB2-20.  The supply can provide up to 50 mA control op�
erations.
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2-53. PA Power Supply Fault Status Indications.  The PA power supply fault indicator provides a
signal to indicate when a PA power supply fault has occurred.  The PA power supply fault
indicator is located at TB2-21.  The indicator will go LOW (0 volts dc) to indicate the pres�
ence of a PA power supply fault.

2-54. PA Module Fault Status Indications.  The PA module fault indicator provides a signal to
indicate when a PA RF power module fault has occurred.  The PA RF power module fault
indicator is located at TB2-22.  The indicator will go LOW (0 volts dc) to indicate the pres�
ence of a PA RF power module fault.

2-55. Signal Ground.  Signal ground is an isolated circuit ground for remote control connections.
Signal ground is to be used to remedy ground loops or to eliminate RFI conditions.  Signal
ground is located at TB2-23, TB2-26, and TB2-27.

2-56. Chassis Ground.  Chassis ground is designed to be used for remote control connections.
Chassis ground is located at TB2-24, TB2-25, and TB2-30.

2-57. No Connection.  No connection.  The terminals can be used for any application.

2-58. EXTERNAL INTERLOCK.  The FM-1C1/FM-500C1 transmitters are equipped with an ex�

ternal interlock such as for a test load.  The interlock will mute the transmitter RF output

when opened.  The interlock is located at J21 on the transmitter rear-panel (refer to Fig�

ure 2-6).  To connect an external interlock to the transmitter, refer to Figure 2-6 and dis�

connect external interlock connector P21.  Connect the interlock wiring to P21-1 and

P21-2.  When wiring is complete, attach P21 to J21 on the transmitter rear-panel.

2-59. MODULATION MONITOR RECEPTACLE.  The FM-1C1/FM-500C1 transmitters are

equipped with a modulation monitor receptacle.  The receptacle is located on the transmit�

ter rear panel (refer to Figure 2-6).  Refer to Figure 2-6 and connect the modulation moni�

tor to the modulation monitor receptacle.  The receptacle provides a minimum 2V RMS

sample at 1 kW for monitoring operations.

2-60. AUDIO INPUT CONNECTIONS.  Audio input connections for the FM-1C1/FM-500C1

transmitters are located on the exciter rear panel.  For an FX-50 exciter, refer to manual

597-1050 and perform the WIRING procedures in SECTION II, INSTALLATION.  For a

PREDATOR, refer to manual 597-8000 and perform the DIGITAL STEREO GENERATOR

MODULE - AUDIO/SCA/RBDS/19 kHZ INTERFACING procedure or the ANALOG IN�

TERFACE MODULE - AUDIO/SCA/RBDS/COMPOSITE INTERFACING procedure in

SECTION II, INSTALLATION.

2-61. RF OUTPUT TRANSMISSION LINE CONNECTION.  The FM-1C1/FM-500C1 transmitter

RF output connection is located at the RF OUTPUT receptacle on the transmitter rear

panel (refer to Figure 2-6).  The receptacle requires a type N connector.  A jumper cable

with type N connectors is provided in the accessory kit for RF output transmission line con�

nections.  The cable is designed to provide RF output connections when the transmitter is

to be interfaced to rigid coaxial cable.  To connect the RF output transmission line to the

transmitter:  1) Attach the type N connector to the RF OUTPUT receptacle on the trans�

mitter rear-panel or 2) use the jumper cable to connect the rigid coaxial cable to the RF

OUTPUT receptacle on the transmitter rear-panel.  
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WARNING

WARNING

ENSURE PRIMARY POWER IS DISCONNECTED
BEFORE PROCEEDING.

WARNING

WARNING

ENSURE AN EARTH GROUND CONDUCTOR  IS SE-
CURELY CONNECTED TO THE TRANSMITTER 
CHASSIS GROUND LUG.

2-62. AC POWER CONNECTIONS.  The FM-1C1 transmitter requires a single phase source of

196V to 252V ac, 50/60 Hz at 20 Amperes.  The FM-500C1 transmitter requires a single

phase source of 196V to 252V ac, 50/60 Hz at 15 Amperes.   AC power is applied to the

transmitter through an ac line cord and modular connector.  For FM-1C1 models, the

transmitter ac power source must be protected by a 20 Ampere fused disconnect or circuit

breaker.  For FM-500C1 models, the transmitter ac power source must be protected by a

15 Ampere fused disconnect or circuit breaker.

WARNING

WARNING

ENSURE PRIMARY POWER IS DISCONNECTED
BEFORE PROCEEDING.

2-63. Exciter AC Power Connections.  The exciter ac power source is provided by the transmit�
ter.  Connect the ac power cord from the transmitter to the exciter as shown.  The FX-50
operates from a 194V to 266V ac source.  The PREDATOR operates from a 100V to 240V ac
50/60 Hz power source.

2-64. Transmitter AC Line Cord Assembly.  AC power is applied to the transmitter using an ac
line cord and connector.  The connector must be assembled to the line cord.  To assemble
the modular connector to an ac line cord, proceed as follows:

1. Refer to local electrical codes and select a line cord material for the transmitter ac 

line cord assembly.  For FM-1C1 models, the ac line cord material must contain: 1) 

minimum 12 gauge copper conductors and 2) the appropriate insulation type such 

as S or SO (refer to Figure 2-8).  For FM-500C1 models, the ac line cord material 

must contain: 1) minimum 14 gauge copper conductors and 2) the appropriate 

insulation type such as S or SO (refer to Figure 2-8).  Determine the length of the 

cord required to route power to the transmitter and select the ac line cord material.

2. Locate the modular ac line cord connector in the accessory parts kit.

3. Assemble the ac line cord connector to the ac line cord by following the instructions 

contained in the ac line cord connector.

4. Connect the ac line cord to a 196V to 252V ac 50/60 Hz power source.

2-65. Main AC Input.  Ensure the transmitter ac line cord is connected to an appropriate power
source.  Refer to Figure 2-8 and connect the transmitter ac line cord to the ac input recep�
tacle on the transmitter rear-panel as shown.  Route the line cord through the strain relief
as shown.
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FIGURE 2-8.  FM-1C1/FM-500C1 AC POWER CONNECTIONS

597-1001-10
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WARNING

WARNING

ENSURE PRIMARY POWER IS DISCONNECTED
BEFORE PROCEEDING.

WARNING

WARNING

ENSURE AN EARTH GROUND CONDUCTOR  IS SE-
CURELY CONNECTED TO THE TRANSMITTER 
CHASSIS GROUND LUG.

2-66. GROUND.  The FM-1C1/FM-500C1 transmitters are equipped with a chassis ground sys�

tem for operating safety.  The ground system requires the connection of an earth ground.

Refer to Figure 2-8 and connect an earth ground to the chassis ground lug as shown using

a 2 inch (5.08 cm) wide copper strap.
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2-67. PRELIMINARY OPERATION.

2-68. The following text presents procedures for the preliminary operation of the FM-1C1/

FM-500C1 transmitters.  The procedures will reference the factory test data sheets which

are shipped with the transmitter.  Locate the factory test data sheets.  Differences in the

values obtained during actual operation may be noted due to differences in primary power

and antenna systems.  Refer to the following text and perform the procedures to initially

operate the FM-1C1/FM-500C1 transmitters.

2-69. Ensure the appropriate ac power supply is applied to the transmitter and the exciter.

2-70. Operate the POWER switch to ON.  The following events will occur:

1. Each RF power module MODULE  STATUS indicator will illuminate yellow.

2. The INTERLOCK indicator will illuminate.

3. The OFF switch/indicator will illuminate.

2-71. If the INTERLOCK indicator does not illuminate, operate the POWER switch to OFF.

Check the external interlock to ensure the interlock is operating properly.  Operate the

POWER switch to ON.

2-72. Depress the transmitter MULTIMETER FWD POWER switch/indicator.  The MULTI�

METER will indicate 0 watts forward power.

2-73. Depress the ON switch/indicator to illuminate the switch/indicator.  Each RF power mod�

ule MODULE STATUS indicator will illuminate green.

2-74. For an FX-50 exciter, depress the exciter MULTIMETER FWD switch.  The exciter

MULTIMETER will indicate the forward power recorded in the factory test data sheets.

For a PREDATOR, refer to INITIAL PREDATOR PROGRAMMING in SECTION III, OP�

ERATION and perform the FORWARD POWER PROGRAMMING procedure.  The PRED�

ATOR controller display will indicate the forward power recorded in the factory test data

sheets.

2-75. Depress and hold the transmitter POWER  switch until the MULTIMETER indicates

the forward power level recorded in the factory test data sheets.  If the RESET switch/in�

dicator illuminates or the MODULE STATUS indicators illuminate yellow during the in�

crease of transmitter power, proceed as follows:

1. If the RESET switch/indicator illuminates, proceed as follows:

A. Depress the transmitter MULTIMETER RFL POWER switch/indicator to 

illuminate the switch/indicator.

B. Observe the MULTIMETER reflected power indication.  If a reflected power 

condition of  greater than 10 watts is present, refer to SECTION V, 

MAINTENANCE and perform the TROUBLESHOOTING procedures to locate 

the problem.   The transmitter will operate into a VSWR of 1.3:1.

C. If the reflected power indication is less than 10 watts, depress the 

MULTIMETER PWR SUPPLY, EXHAUST AIR °C, PA1 FWD POWER, PA1

CURRENT, PA2 FWD POWER, or PA2 CURRENT switch/indicators to 

isolate the problem.

D. When the reflected power, high temperature , or power amplifier module

condition is removed, reset the transmitter fault circuitry by depressing the 

RESET switch/indicator.
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2. If the RF power MODULE STATUS indicators illuminate yellow, refer to 

SECTION V, MAINTENANCE and perform the TROUBLESHOOTING procedures 

to locate the problem.

2-76. When the desired transmitter output power is obtained,  depress the following switch/indi�

cators and compare the indications with the values recorded in the factory test data sheets.

The values should be approximately equal to the values recorded in the test data sheets.

1. RFL POWER 5.  PA1 CURRENT 

2. PWR SUPPLY VDC 6.  PA2 FWD POWER

3. EXHAUST AIR C 7.  PA2 CURRENT

4. PA1 FWD POWER
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SECTION III

OPERATION

3-1. INTRODUCTION.

3-2. This section identifies all controls and indicators associated with the FM-1C1/FM-500C1

transmitters and provides standard operating procedures.

3-3. CONTROLS AND INDICATORS.

3-4. FM-1C1.  Figure 3-1 presents the location of all controls and indicators associated with

normal operation of the FM-1C1 transmitter.  Table 3-1 presents the functions of each

control or indicator.  Refer to Figure 3-1 and Table 3-1 for a description of the controls and

indicators associated with the FM-1C1 transmitter.

3-5. FM-500C1.  Figure 3-2 presents the location of all controls and indicators associated with

normal operation of the FM-500C1 transmitter.  Table 3-2 presents the functions of each

control or indicator.  Refer to Figure 3-2 and Table 3-2 for a description of the controls and

indicators associated with the FM-500C1 transmitter.

TABLE 3-1.  FM-1C1 CONTROLS AND INDICATORS

(Sheet 1 of 4)

INDEX       NOMENCLATURE                    FUNCTION

NO.

1 Exciter For transmitters equipped with an FX-50, refer to the 

FX-50 exciter instruction manual for a description of the 

FX-50 controls and indicators.  For transmitters equipped 

with a PREDATOR, refer to the PREDATOR instruction 

manual for a description of the PREDATOR controls and 

indicators.

2 MULTIMETER Display Displays forward power, reflected power, power supply 

voltage, exhaust air temperature, PA1 forward power, PA1 

current, PA2 forward power, and PA2 current parameters 

as selected by the MULTIMETER switches.

3 ON Switch/Indicator SWITCH:  Enables the transmitter RF output by unmut-

ing the exciter, power amplifier modules, and the power 

amplifier power supply.

INDICATOR:  Illuminates to indicate the transmitter RF 

output is enabled.

4 OFF Switch/Indicator SWITCH:  Disables the transmitter RF output by muting 

the exciter, power amplifier modules, and the power 

amplifier power supply.

INDICATOR:  Illuminates to indicate the transmitter RF 

output is disabled.



3
-
2

COPYRIGHT  1990 BROADCAST ELECTRONICS, INC

597-1001-1
FIGURE 3-1.  FM-1C1 CONTROLS AND INDICATORS
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TABLE 3-1.  FM-1C1 CONTROLS AND INDICATORS

(Sheet 2 of 4)

INDEX       NOMENCLATURE                    FUNCTION

NO.

5 POWER SWITCH: Instructs the system controller to raise   

Switch/Indicator the transmitter output power.

INDICATOR:  Illuminates to indicate the POWER  

switch is selected.

6 POWER SWITCH: Instructs the system controller to lower 

Switch/Indicator the transmitter output power.

INDICATOR:  Illuminates to indicate the POWER 

switch is selected.

7 RESET SWITCH:  Clears the transmitter fault circuitry if: 

Switch/Indicator 1) the switch is depressed and 2) if the fault condition

is removed.

INDICATOR: Illuminates to indicate:  1) an RF power 

module has been removed from the chassis, 2) a power 

amplifier fault, 3) a high temperature condition, 4) a 

high reflected power condition, or 5) a power supply fault.

8 INTERLOCK SWITCH:  No Operation.

Switch/Indicator

INDICATOR:  Illuminates to indicate: 1) the external 

interlock is closed, 2) the exciter AFC is locked, and 3) the 

remote control fail�safe input is closed if remote control 

operation is enabled.  Extinguishes to indicate an open ex-

ternal interlock, the exciter AFC is unlocked, or an open 

remote control fail�safe input if remote control operation is 

enabled.

9 REMOTE CONTROL Controls the transmitter remote control operations.  When 

ENABLE/DISABLE the switch is operated to ENABLE, remote control

Switch operation is enabled.  When the switch is operated to 

DISABLE, remote control operation is disabled.

10 LOCAL CONTROL Controls the transmitter local control operations.  When 

ENABLE/DISABLE the switch is operated to ENABLE, the transmitter 

Switch (Optional) front-panel controls will be enabled.  When the switch is 

operated to DISABLE, the transmitter front-panel

controls will be disabled.

11 PA2 CURRENT SWITCH:  Configures the MULTIMETER to 

Switch/Indicator display power amplifier module 2 current.

  INDICATOR:  A yellow display indicates the MULTI-

METER is configured to present power amplifier module 2

current.
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TABLE 3-1.  FM-1C1 CONTROLS AND INDICATORS

(Sheet 3 of 4)

INDEX       NOMENCLATURE                    FUNCTION

NO.

12 PA2 FWD POWER SWITCH:  Configures the MULTIMETER to

Switch/Indicator display power amplifier module 2 forward power.

  INDICATOR:  A yellow display indicates the MULTI-

METER is configured to present power amplifier module 2

forward power.

13 PA1 CURRENT SWITCH:  Configures the MULTIMETER to 

Switch/Indicator display power amplifier module 1 current.

  INDICATOR:  A yellow display indicates the MULTI-

METER is configured to present power amplifier module 1

current.

14 PA1 FWD POWER SWITCH:  Configures the MULTIMETER to 

Switch/Indicator display power amplifier module 1 forward power.

  INDICATOR:  A yellow display indicates  the MULTI-

METER is configured to present power amplifier module 1

forward power.

15 EXHAUST AIR ° C  SWITCH:  Configures the MULTIMETER to display

Switch/Indicator the transmitter exhaust air temperature in ° C.

  INDICATOR:  A yellow display indicates the MULTI-

METER is configured to present the transmitter exhaust 

air temperature.

16 PWR SUPPLY VDC  SWITCH:  Configures the MULTIMETER to 

Switch/Indicator display the power supply voltage.

  INDICATOR:  A yellow display indicates the MULTI-

METER is configured to present the power supply voltage.

17 RFL POWER SWITCH:  Configures the MULTIMETER to 

Switch/Indicator display the transmitter reflected power in watts.

    INDICATOR:  A yellow display indicates the MULTI-

METER is configured to present the transmitter reflected 

power.

18 FWD POWER SWITCH:  Configures the MULTIMETER to 

Switch/Indicator display the transmitter forward power in watts.

  INDICATOR:  A yellow display indicates the MULTI-

METER is configured to present the transmitter forward 

power.

19 POWER Switch Provides overload protection and primary ac power control 

for the transmitter.
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TABLE 3-1.  FM-1C1 CONTROLS AND INDICATORS

(Sheet 4 of 4)

INDEX       NOMENCLATURE                    FUNCTION

NO.

20 MODULE STATUS Displays the operating status of the power amplifier 

Indicator module.

RED DISPLAY:  Indicates a power module fault.  Power 

module faults include:  1) over-current, 2) over-voltage, 

3) over-temperature, 4) high reflected power and 5) high 

forward power demand.

YELLOW DISPLAY:  Indicates a power module foldback

or transmitter off condition.

GREEN DISPLAY:  Indicates normal power 

module RF Power output operation.

21 Module DRIVE Illuminates to indicate the presence of RF drive at the 

Indicator power amplifier module.

TABLE 3-2.  FM-500C1 CONTROLS AND INDICATORS

(Sheet 1 of 4)

INDEX       NOMENCLATURE                    FUNCTION

NO.

1 Exciter For transmitters equipped with an FX-50, refer to the 

FX-50 exciter instruction manual for a description of the 

FX-50 controls and indicators.  For transmitters equipped 

with a PREDATOR, refer to the PREDATOR instruction 

manual for a description of the PREDATOR controls and 

indicators.

2 MULTIMETER Displays forward power, reflected power, power supply 

Display voltage, exhaust air temperature, PA forward power, and 

PA current parameters as selected by the MULTIMETER 

switches.

3 ON Switch/Indicator SWITCH:  Enables the transmitter RF output by unmut-

ing the exciter, power amplifier modules, and the power 

amplifier power supply.

INDICATOR:  Illuminates to indicate the transmitter RF 

output is enabled.

4 OFF Switch/Indicator SWITCH:  Disables the transmitter RF output by muting 

the exciter, power amplifier modules, and the power 

amplifier power supply.

INDICATOR:  Illuminates to indicate the transmitter RF 

output is disabled.
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TABLE 3-2.  FM-500C1 CONTROLS AND INDICATORS

(Sheet 2 of 4)

INDEX       NOMENCLATURE                    FUNCTION

NO.

5 POWER SWITCH: Instructs the system controller to raise   

Switch/Indicator the transmitter output power.

INDICATOR:  Illuminates to indicate the POWER  

switch is selected.

6 POWER SWITCH: Instructs the system controller to lower 

Switch/Indicator the transmitter output power.

INDICATOR:  Illuminates to indicate the POWER  

switch is selected.

7 RESET SWITCH:  Clears the transmitter fault circuitry if:      

Switch/Indicator 1) the switch is depressed and 2) if the fault 

condition is removed.

INDICATOR: Illuminates to indicate: 1) a power amplifier

fault, 2) a power supply fault, 3) a high temperature 

condition, or 4) a high reflected power condition.

8 INTERLOCK SWITCH:  No Operation.

Switch/Indicator

INDICATOR:  Illuminates to indicate: 1) the external 

interlock is closed, 2) the exciter AFC is locked, and 3) the 

remote control fail�safe input is closed if remote control 

operation is enabled.  Extinguishes to indicate an open 

external interlock, the exciter AFC is unlocked, or an open 

remote control fail�safe input if remote control operation is 

enabled.

9 REMOTE CONTROL Controls the transmitter remote control operations.  When 

ENABLE/DISABLE the switch is operated to ENABLE, remote control

Switch operation is enabled.  When the switch is operated to 

DISABLE,  remote control operation is disabled.

10 LOCAL CONTROL Controls the transmitter local control operations.  When 

ENABLE/DISABLE the switch is operated to ENABLE, the transmitter front-

Switch (Optional) panel controls will be enabled.  When the switch is oper-

ated to DISABLE, the transmitter front-panel controls 

will be disabled.

11 METER OFF SWITCH:  Configures the MULTIMETER to off.

Switch/Indicator

  INDICATOR:  A yellow display indicates the MULTI-

METER is configured to off.

12 METER OFF SWITCH:  Configures the MULTIMETER to off.

Switch/Indicator

INDICATOR:  A yellow display indicates the MULTI-

METER is configured to off.
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TABLE 3-2.  FM-500C1 CONTROLS AND INDICATORS

(Sheet 3 of 4)

INDEX       NOMENCLATURE                    FUNCTION

NO.

13 PA CURRENT SWITCH:  Configures the MULTIMETER to 

Switch/Indicator display the power amplifier module current.

  INDICATOR:  A yellow display indicates the MULTI-

METER is configured to present the power amplifier

module current.

14 PA FWD POWER SWITCH:  Configures the MULTIMETER to 

Switch/Indicator display the power amplifier module forward power.

  INDICATOR:  A yellow display indicates  the MULTI-

METER is configured to present the power amplifier 

module forward power.

15 EXHAUST AIR ° C  SWITCH:  Configures the MULTIMETER to 

Switch/Indicator display the transmitter exhaust air temperature in ° C.

  INDICATOR:  A yellow display indicates the MULTI-

METER is configured to present the transmitter exhaust 

air temperature.

16 PWR SUPPLY VDC  SWITCH:  Configures the MULTIMETER to 

Switch/Indicator display the power supply voltage.

  INDICATOR:  A yellow display indicates  the MULTI-

METER is configured to present the power supply voltage.

17 RFL POWER SWITCH:  Configures the MULTIMETER to 

Switch/Indicator display the transmitter reflected power in watts.

    INDICATOR:  A yellow display indicates  the MULTI-

METER is configured to present the transmitter reflected 

power.

18 FWD POWER SWITCH:  Configures the MULTIMETER to 

Switch/Indicator display the transmitter forward power in watts.

  INDICATOR:  A yellow display indicates the MULTI-

METER is configured to present the transmitter forward 

power.

19 POWER Switch Provides overload protection and primary ac power control 

for the transmitter.
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TABLE 3-2.  FM-500C1 CONTROLS AND INDICATORS

(Sheet 4 of 4)

INDEX       NOMENCLATURE                    FUNCTION

NO.

20 MODULE STATUS Displays the operating status of the power amplifier mod-

Indicator ule.

RED DISPLAY:  Indicates a power module fault.  Power 

module faults include:  1) over-current, 2) over-voltage, 

3) over-temperature, 4) high reflected power, and 5) high 

forward power demand.

YELLOW DISPLAY:  Indicates a power module current 

limit, VSWR limit, temperature limit, over-voltage limit, 

high forward power demand limit, or transmitter off 

condition.

GREEN DISPLAY:  Indicates normal power 

module RF Power output operation.

21 Module DRIVE Illuminates to indicate the presence of RF drive at the 

Indicator power amplifier module.

3-6. OPERATION.

NOTE

NOTE

ENSURE THE TRANSMITTER IS COMPLETELY IN�

STALLED PRIOR TO PERFORMING THE FOLLOWING

PROCEDURES.

3-7. TURN-ON.

3-8. Operate the POWER switch to ON.  The flushing fans will begin operation.

3-9. Observe the transmitter front-panel indicators.  The RESET, INTERLOCK, and MOD�

ULE STATUS indicators will display normal operating conditions.  If the RESET indica�

tor displays a fault condition, depress the RESET switch/indicator.  If the fault condition is

not cleared, operate the POWER switch to OFF and locate the problem.  If the INTER�

LOCK indicator displays a fault condition, operate the POWER switch to OFF and trou�

bleshoot:  1) the open remote control fail�safe input, 2) an open external interlock, or 3) an

unlocked exciter AFC.  If the MODULE STATUS indicator displays a fault condition, op�

erate the POWER switch to OFF and troubleshoot the transmitter.

3-10. Depress the ON switch/indicator to activate the transmitter.  The ON switch/indicator will

illuminate.  The MODULE STATUS  indicator will illuminate green to indicate normal

RF power output operation.

3-11. Operate the MULTIMETER to observe the transmitter forward and reflected power indi�

cations by performing the MULTIMETER OPERATION procedure in the following text.

3-12. Adjust the transmitter output power by performing the POWER ADJUST procedure pre�

sented in the following text.
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3-13. If remote control operation is desired, operate the REMOTE CONTROL ENABLE/DIS�

ABLE switch to ENABLE.  This will enable both local and remote operation.  If remote

control operation is to be disabled, operate the REMOTE CONTROL ENABLE/DIS�

ABLE switch to DISABLE.

3-14. If the transmitter is equipped with the optional LOCAL CONTROL ENABLE/DISABLE

switch and the transmitter front-panel controls are to be disabled, operate the switch to

DISABLE.  If the transmitter front-panel controls are to be enabled, operate the LOCAL

CONTROL ENABLE/DISABLE switch to ENABLE.

3-15. TURN-OFF.

3-16. Operate the transmitter to OFF by depressing the OFF switch/indicator.  The OFF

switch/indicator will illuminate.  The transmitter RF output will be disabled.  Each RF

power amplifier MODULE STATUS indicator will illuminate yellow.

3-17. Operate the POWER switch to OFF to remove ac power from the transmitter.

3-18.  MULTIMETER OPERATION.

3-19. The MULTIMETER is designed to display several transmitter operating parameters.  To

operate the multimeter, proceed as follows:

3-20. For an FM-1C1 transmitter, operate the FWD POWER, RFL POWER, PWR SUPPLY

VDC, EXHAUST AIR  C, PA1 FWD POWER, PA1 CURRENT, PA2 FWD POWER, or

PA2 CURRENT switch/indicator as desired to select the parameter to be displayed on the

MULTIMETER.  The parameter will be displayed on the multimeter.

3-21. For an FM-500C1 transmitter, operate the FWD POWER, RFL POWER, PWR SUPPLY

VDC, EXHAUST AIR C, PA FWD POWER, or PA CURRENT switch/indicator as de�

sired to select the parameter to be displayed on the MULTIMETER.  The parameter will

be displayed on the multimeter.  Depress the METER OFF switch/indicator to operate the

MULTIMETER to off.

3-22. POWER ADJUST.

3-23. The POWER    and  switches adjust the transmitter output power.  The switches ad�

just the transmitter power using a two-speed control feature.  When a switch is depressed,

the switch controls power using a normal control rate.  When a switch is depressed and

held, the switch controls power using a fast control rate.  To adjust the transmitter output

power, proceed as follows:

1. Depress the POWER  switch to increase the transmitter output power.  Depress 

and hold the POWER switch for fast raise power operation.  Observe the transmit-

ter output power indications on the MULTIMETER.

OR

2. Depress the POWER   switch to decrease the transmitter output power.  Depress 

and hold the POWER switch for fast lower power operation.  Observe the 

transmitter output power indications on the MULTIMETER.

3-24. EXCITER OPERATION.

3-25. For transmitters equipped with an FX-50, refer to the FX-50 instruction manual for a

complete description of the FX-50 operating procedures.  Perform the procedures to config�

ure the FX-50 for the desired operation.  For transmitters equipped with a PREDATOR,

refer to the PREDATOR instruction manual for a complete description of the PREDATOR

operating procedures.  Perform the procedures to configure the PREDATOR for the desired

operation.
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3-26. FAULT RESET.

3-27. To reset a transmitter fault condition, depress the RESET switch/indicator.  If the fault

condition is remedied, the RESET indicator will extinguish.

3-28. If the fault condition is not remedied, operate the POWER switch to OFF and locate the

problem.

3-29. Once the fault condition is remedied, depress the RESET switch/indicator.  The indicator

will  extinguish.

3-30. RF POWER MODULE STATUS AND DRIVE INDICATORS.

3-31. The RF power MODULE STATUS indicator monitors the operating status of the power

module.  A red display indicates a power module fault.  A yellow display indicates a power

module foldback or transmitter off condition.  A green display indicates normal power mod�

ule RF power output operation.  If the indicator displays a fault or foldback condition, refer

to SECTION V, MAINTENANCE and troubleshoot the transmitter.

3-32. The RF power module DRIVE indicator monitors the status of RF drive from the exciter.

The indicator will illuminate to indicate the presence of RF drive at the module.  If an indi�

cator is extinguished, refer to SECTION V, MAINTENANCE and troubleshoot the trans�

mitter.
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SECTION IV

THEORY OF OPERATION

4-1. INTRODUCTION.

4-2. This section presents the theory of operation for the Broadcast Electronics

FM-1C1/FM-500C1 transmitters.

4-3. OVERALL OPERATION.

4-4. Information on overall FM-1C1/FM-500C1 transmitter operation is presented in Figure

4-1.  Refer to Figure 4-1 for information on overall FM-1C1/FM-500C1 transmitter

operation.

4-5. POWER SUPPLY/RF CIRCUITRY OPERATION.

4-6. A description of the FM-1C1/FM-500C1 transmitter power supply and RF circuitry is

presented in Figure 4-2.  Refer to Figure 4-2 for FM-1C1/FM-500C1 power supply/RF

circuitry information.

4-7. CONTROLLER CIRCUITRY OPERATION.

4-8. The FM-1C1/FM-500C1 transmitter control and monitoring functions are performed by a

CMOS digital controller (refer to Figures 4-3 and 4-4).  The transmitter controller consists

of the following circuit board assemblies: 1) the on/off switch circuit board, 2) the controller

circuit board 3) the meter switch circuit board, and 4) the meter display circuit board.  The

controller is designed to provide: 1) on/off control, 2) raise/lower power control, 3)

automatic power control operation, and 4) metering operation.

4-9. Six switch/indicators provide transmitter control functions.  An LCD multimeter presents

8 transmitter indications.  The controller circuitry is designed to interface to almost any

remote control device such as the Broadcast Electronics VMC-16 voice remote control

system.  Positive/negative control optical couplers allow the transmitter to be controlled

using positive or negative control logic.  DC power for controller circuitry operation is

provided by a modular switching power supply unit.  The power supply unit provides +5

and ±15 volt dc supplies for controller circuitry operation.

4-10. CONTROLLER ON/OFF SWITCH CIRCUIT BOARD.

4-11. The controller on/off switch circuit board is equipped with the on/off, raise/lower, and reset

switch/indicator circuitry (refer to Figure 4-4).  The circuit board is designed to output

control signals to the controller circuit board, the RF amplifier logic circuit board, to the

exciter, and the remote control interface terminal strip.

4-12. TRANSMITTER ON CONTROL CIRCUIT.  The transmitter can be operated to ON using

remote or local control.  Local ON control is provided by switch S3.  When local on control

is used, a LOW from on switch S3 is applied to relay K1.  Remote on control is performed

by optical coupler U4 and inverters U10B and U12A.  U4 can be activated using positive or

negative control logic.  Jumper J1 programs the optical coupler circuitry for positive or

negative control operation.  When U4 is activated, a LOW is routed to inverters U10B and

U12A.  U12A will output a LOW to the on control coil of relay K1.
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FIGURE 4-1.  FM-1C1/FM-500C1 BLOCK DIAGRAM



FIGURE 4-2. POWER SUPPLY/RF CIRCUIT
SIMPLIFIED SCHEMATIC

(4-3/4-4)
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FIGURE 4-3. FM-1C1/FM-500C1 TRANSMITTER 
CONTROLLER SIMPLIFIED
SCHEMATIC

(4-5/4-6)
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FIGURE 4-4.  CONTROLLER ON/OFF SWITCH CIRCUIT BOARD SIMPLIFIED SCHEMATIC
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4-13. Relay K1 is used to: 1) disable the transmitter when the exciter

Automatic-Frequency-Control (AFC) signal is disabled and 2) generate a transmitter on

and a transmitter off command.  With a LOW from the on circuitry, K1 will output a HIGH

to transistor Q1 and inverter U11B.  A HIGH at K1 will allow the transmitter on/off

circuitry initiate a transmitter on sequence.  U11B will output a LOW to inverters U11C,

U12F, and U11E.  U11C will output a HIGH to transistor Q1, inverter U11D, inverter

U12G, and transistor Q2.  U12F will output a HIGH to extinguish OFF indicator S4.  Q1

will output a LOW to unmute the power amplifier modules.  U12G will output a LOW to

enable on indicator S3.  Q2 will output a LOW remote on status signal to the remote

interface terminal strip.  U11D will output a LOW to the automatic power control circuitry

on the controller circuit board and unmute the power amplifier power supply.

4-14. TRANSMITTER OFF CONTROL CIRCUIT.  The transmitter off control circuitry operates in

a similar manner as the on control circuitry.  The transmitter off control circuitry consists

of off switch S4, optical coupler U5, and inverters U10C and U12B.  Local OFF control is

provided by switch S4.  When local off control is used, a LOW from off switch S4 is applied

to relay K1.  Remote off control is performed by optical coupler U5 and inverters U10C and

U12B.  U5 can be activated using positive or negative control logic.  Jumper J1 programs

the optical coupler circuitry for positive or negative control operation.  When U5 is

activated, a LOW is routed to inverters U10C and U12B.  U12B will output a LOW to the

off control coil of relay K1.

4-15. With a LOW from the off circuitry, K1 will output a LOW to transistor Q1 and inverter

U11B.  A LOW at K1 will allow the transmitter on/off circuitry initiate a transmitter off

sequence.  U11B will output a HIGH to inverters U11C, U12F, and U11E.  U11C will

output a LOW to transistor Q1, inverter U11D, inverter U12G, and transistor Q2.  U12F

will output a LOW to enable OFF indicator S4.  Q1 will output a HIGH to mute the power

amplifier modules.  U12G will output a HIGH to disable on indicator S3.  Q3 will output a

LOW remote off status signal to the remote interface terminal strip.  U11D will output a

HIGH to the automatic power control circuitry on the controller circuit board and mute the

power amplifier power supply.

4-16. REMOTE CONTROL ENABLE/DISABLE CIRCUIT.  Switch S302 on the controller meter

switch circuit board is designed to enable/disable the remote control circuitry.  When

remote control is enabled, S302 will output a HIGH to inverter U12C on the on/off control

circuit board.  U12C will output a LOW to U10D.  U10D will output a HIGH to relay K1.  A

HIGH will allow the transmitter on/off circuitry to generate a transmitter on sequence.

When remote control is disabled, S302 will output a LOW to U12C.  U12C will output a

HIGH to U10D.  U10D will output a LOW to K1.  The LOW prevents the on/off circuit from

generating a transmitter on sequence.

4-17. REMOTE CONTROL FAILSAFE INPUT CIRCUIT.  The controller on/off switch circuit board

is equipped with a remote control failsafe input.  The input is provided to configure the

transmitter to off if the remote control unit is disabled.  The failsafe input is applied to

optical coupler U6.  U6 can be activated using positive or negative control logic.  Jumper J1

programs the optical coupler circuitry for positive or negative control operation.

4-18. When the remote control unit is enabled, an enabled command from the remote control

unit is applied to U6.  U6 will output a LOW to U10D.  U10D will output a HIGH to K1.  A

HIGH will allow the transmitter on/off circuitry to initiate a transmitter on sequence.

4-19. When the remote control unit is disabled, a HIGH is applied to U10D.  U10D will output a

LOW to K1.  A LOW will configure the transmitter on/off circuitry to initiate a transmitter

off sequence.
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4-20. AFC LOCK INPUT CIRCUIT.  The Automatic-Frequency-Control status signal from the

exciter is applied to optical coupler U14.  When the exciter frequency is locked, a LOW is

applied to U14.  U14 will output a LOW to inverter U13C.  U13C will output a HIGH to

K1. A HIGH will allow the transmitter on/off circuitry to initiate a transmitter on

sequence.  If the exciter frequency becomes unlocked, a HIGH is applied to U13C.  U13C

will output a LOW to K1 to configure the transmitter on/off circuitry to initiate a

transmitter off sequence.

4-21. RESET CIRCUIT.  A reset circuit is provided to reset the transmitter fault detection

circuitry on the power amplifier modules.  The reset circuit can be activated using local or

remote control.  Local reset operation is provided by reset switch/indicator S5.  S5 will

output a LOW to reset the fault detection circuitry on the RF amplifier modules.  Remote

reset commands are generated by optical coupler U7.  U7 can be activated using positive or

negative control logic.  Jumper J1 programs the optical coupler circuitry for positive or

negative control operation.  When a remote reset command is initiated,  the command is

applied to U7.  U7 will output a LOW to inverters U10E and U12D.  U12D will output a

LOW to reset the fault detection circuitry on the RF amplifier modules.

4-22. EXTERNAL INTERLOCK CIRCUIT.  An external interlock circuit is provided for the

connection of external equipment such as a test load.  External interlock commands are

generated by optical coupler U3.  U3 can be activated using positive or negative control

logic.  Jumper J1 programs the optical coupler circuitry for positive or negative control

operation.  When the external interlock is closed, the signal is applied to U3.  U3 will

output a LOW to inverters U10A and U12E.  U12E will output a LOW to illuminate

interlock indicator DS1.  When the external interlock opens, the signal is applied to U3.  A

HIGH is applied through inverters U10A and U11F.  U11F will output a HIGH to configure

the transmitter to off.  U12E will output a HIGH to extinguish interlock indicator DS1.

4-23. TRANSMITTER RAISE POWER CIRCUIT.  The transmitter raise power circuitry consists of

raise switch S6, optical coupler U8, and inverters U10F and U13D.  Local raise control is

provided by switch S6.  When local raise power control is used, a LOW from switch S6 is

routed to the automatic-power-control circuitry on the controller circuit board.  Remote

raise control is performed by optical coupler U8 and inverters U10F and U13D.  U8 can be

activated using positive or negative control logic.  Jumper J1 programs the optical coupler

circuitry for positive or negative control operation.  When U8 is activated, a LOW is routed

to inverters U10F and U13D.  U13D will output a LOW to the automatic-power-control

circuitry on the controller circuit board.

4-24. TRANSMITTER LOWER POWER CIRCUIT.  The transmitter lower power circuitry operates

in a similar manner as the transmitter raise power circuit.  The transmitter lower power

circuit consists of lower switch S7, optical coupler U9, and inverters U11A and U13E.

Refer to TRANSMITTER RAISE POWER CIRCUIT in the preceding text for a description

of the transmitter lower power circuit operation.

4-25. CONTROLLER CIRCUIT BOARD.

4-26. The controller circuit board is equipped with the automatic-power-control circuitry, 8

meter amplifier/buffer circuits, and fault processing circuitry (refer to Figure 4-3).  The

automatic-power-control circuitry is designed to control the transmitter output power in

response to local/remote control commands, high reflected power conditions, and high

temperature conditions.  The meter amplifier/buffer circuits process transmitter signals for

application to the meter display circuit board.  The fault processing circuitry monitors

several transmitter parameters and generates a fault signal when a power amplifier fault,

a high temperature condition, or a high reflected power condition occurs.
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4-27. AUTOMATIC-POWER-CONTROL CIRCUIT.  The automatic-power-control circuit

consists of up/down counters U9/U10/U11, latches U12 through U15, digital-to-analog

converter U16, NAND gates U8B/U8C/U8D, inverters U8A/U7C/U7A/U7E, transistors

Q1/Q4, and timer U17.  The automatic-power-control circuit controls the transmitter

power output in response to local/remote raise/lower commands, high reflected power

conditions, and high temperature conditions.

4-28. Raise Output Power Operation.  When the transmitter is operated to on, a LOW from
U10D on the controller on/off switch circuit board is applied to inverter U7A.  When a
local/remote raise command is initiated, a LOW  is applied to inverter U7C.  U7C will
output a HIGH to NAND gate U8B.  U8B will output a HIGH to U8C.  With no lower
command present:  1) U8C will output HIGH to U8D and 2) a HIGH is applied to up/down
counters U9/U10/U11 to configure the counters to count up.  U8D will output a HIGH to an
oscillator circuit consisting of timer U17, inverter U7E, and transistors Q1 and Q4.  The
oscillator is designed to provide slow/fast power level adjustment control as determined by
the operation of the raise switch/indicator.  When the raise switch/indicator is depressed
such as during fine output power adjustment, the oscillator output will be 16 Hz.  When
the raise switch/indicator is depressed and held such as during coarse output power
adjustment, the oscillator output will be 150 Hz.

4-29. The output of the oscillator is inverted at U7E and applied to each up/down counter clock

input.  The counters will respond to the raise command by counting up and routing a

number to latches U12 through U15.  The output of latches U12 through U15 are applied

to digital-to-analog converter U16.  U16 will convert the numbers to a dc output voltage.

The voltage from U16 is amplified at U6D.  U6D will output a dc voltage to summing

amplifier U21D.  With no VSWR or over temperature conditions, U21D will output a dc

power control voltage to the power amplifier power supply.  The power supply will respond

by routing the appropriate dc voltage to the power amplifier modules to increase the RF

output power.

4-30. Lower Output Power Operation.  When the transmitter is operated to on, a LOW from
U10D on the controller on/off switch circuit board is applied to inverter U7A.  When a
local/remote lower command is initiated, a LOW is applied to NAND gate U8C and
up/down counters U9/U10/U11.  The LOW configures the up/down counters to count down.
U8C will respond by routing a HIGH to U8D.  U8D will output a HIGH to an oscillator
circuit consisting of timer U17, inverter U7E, and transistors Q1 and Q4.  The oscillator is
designed to provide slow/fast power level adjustment control as determined by the
operation of the lower switch/indicator.  When a lower switch/indicator is depressed during
fine output power adjustment, the oscillator output will be 16 Hz.  When a lower
switch/indicator is depressed and held during coarse output power adjustment, the
oscillator output will be 150 Hz.

4-31. The output of the oscillator is inverted at U7E and applied to the up/down counters.  The

counters will respond to the lower command by counting down and routing a number to

latches U12 through U15.  The output of latches U12 through U15 are applied to

digital-to-analog converter U16.  U16 will convert the numbers to a dc output voltage.

The voltage from U16 is amplified at amplifier U6D.  U6D will output a dc voltage to

summing amplifier U21D.  With no VSWR or over temperature conditions, U21D will

output a dc power control voltage to the power amplifier power supply.  The power supply

will respond by routing the appropriate dc voltage to the power amplifier modules to

decrease the RF output power.

4-32. METER AMPLIFIER/BUFFER CIRCUITS.  The controller circuit board is equipped with 8

meter amplifier/buffer circuits.  The PA1/PA2 current, the PA1/PA2 forward power, and the

PA voltage meter circuits operate in an identical manner.  Therefore, only the PA voltage

amplifier/buffer circuit will be discussed.
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4-33. PA Voltage Meter Amplifier/buffer Circuit.  A PA voltage sample from the PA motherboard
assembly is applied through potentiometer R133 to amplifier U5D.  Potentiometer R133 is
provided to calibrate the PA voltage meter sample.  U5D is a non-inverting amplifier with
a gain of approximately 1.  The output of U5D is applied to: 1) meter switch S301 on the
controller meter switch circuit board and 2) amplifier/buffer U5A.  U5A is a non-inverting
amplifier with a gain determined by resistor R13.  R13 is a resistor network designed to be
installed/removed as determined by the desired remote meter voltage indication.  For a +4
volt equals 50 V dc remote full-scale PA voltage meter indication, R13 is installed.  As a
result, U5A will be programmed for a gain of approximately 2.  For a +2 volt remote
full-scale meter indication, R13 is removed.  As a result U5A will be programmed for a
gain of approximately 1.  The output of U5A is routed to the controller RFI filter circuit
board.

4-34. EXHAUST AIR TEMPERATURE CIRCUIT.  A dc sample voltage from the temperature sensor

circuit board is applied to non-inverting amplifier U21B.  The gain of U21B is controlled

by potentiometer R134.  R134 is provided to calibrate the exhaust air temperature

circuitry.  The output of U21B is applied to:  1) the controller meter switch circuit board, 2)

over-temperature comparator U21A, and 3) amplifier/buffer U21C.  U21C is a

non-inverting amplifier with a gain determined by resistor R13.  R13 is a resistor network

designed to be installed/removed as determined by the desired remote meter voltage

indication.  For a +4 volt equals 60 degrees Celsius remote full-scale temperature meter

indication, R13 is installed.  As a result, U21C will be programmed for a gain of

approximately 2.  For a +2 volt remote full-scale meter indication, R13 is removed.  As a

result U21C will be programmed for a gain of approximately 1.  The output of U21C is

routed to the controller RFI filter circuit board.

4-35. REFLECTED POWER METER CIRCUIT.  A dc reflected power sample voltage from the

low-pass filter assembly is applied to non-inverting meter amplifier U2A.  The gain of

U2A is controlled by potentiometer R64.  R64 is provided to calibrate the reflected power

circuitry.  The output of U2A is applied to a squaring circuit consisting of integrated

circuits U26 and U24B.  U26 and U24B function to convert the voltage sample to a power

sample.  The output of the squaring circuit is routed to:  1) amplifier U6B, 2) VSWR

foldback comparator U18D, and 3) amplifier/buffer U2D.  U2D is a non-inverting amplifier

with a gain determined by resistor R13.  R13 is a resistor network designed to be

installed/removed as determined by the desired remote meter voltage indication.  For a +4

volt equals 40W/20W remote full-scale reflected power meter indication, R13 is installed.

As a result, U2D will be programmed for a gain of approximately 2.  For a +2 volt remote

full-scale meter indication, R13 is removed.  As a result, U2D will be programmed for a

gain of approximately 1.  The output of U2D is routed to the controller RFI filter circuit

board.  U6B is a non-inverting amplifier.  The output of U6B is routed to the controller

meter switch circuit board.  Jumper P721 selects the feed back path for the circuit.

Position 2-3 of P721 selects a power sample for application to the remote meter terminal.
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4-36. FORWARD POWER METER CIRCUIT.  A dc forward power sample voltage from the

low-pass filter assembly is applied to non-inverting meter amplifier U2B.  The gain of

amplifier U2B is controlled by potentiometer R49.  R49 is provided to calibrate the forward

power circuitry.  The output of U2B  is applied to a squaring circuit consisting of integrated

circuits U25 and U24A.  U25 and U24A function to convert the voltage sample to a power

sample.  The output of the squaring circuit is routed to:  1) amplifier U6A, and 2)

amplifier/buffer U2C.  U2C is a non-inverting amplifier with a gain determined by resistor

R13.  R13 is a resistor network designed to be installed/removed as determined by the

desired remote meter voltage indication.  For a +4 volt equals 1 kW/500 watts remote

full-scale forward power meter indication, R13 is installed.  As a result, U2C will be

programmed for a gain of approximately 2.  For a +2 volt remote full-scale meter

indication, R13 is removed.  As a result, U2C will be programmed for a gain of

approximately 1.  The output of U2C is routed to the controller RFI filter circuit board.

U6A is a non-inverting amplifier.  The output of U6A is routed to the controller meter

switch circuit board.   The dc forward power sample voltage is also routed to buffer U5B.

The output of U5B is applied to summing amplifier U21D.  The signal is used to determine

the transmitter output power level.  Jumper P720 selects the feed back path for the circuit.

Position 2-3 of P720 selects a power sample for application to the remote meter terminal.

4-37. TRANSMITTER FAULT DETECTION CIRCUITRY.  The transmitter fault detection circuit

consists of VSWR foldback comparator U18D, over-temperature comparator U21A, VSWR

overload comparator U18A, comparators U18B/U18C, inverters

U19A/U19B/U19C/U19D/U19E/U7F, one shot U20, and transistors Q5/Q2.  The circuitry is

designed to monitor the transmitter power amplifier modules, transmitter temperature,

reflected power, and power supply for fault conditions.  When a fault is determined, the

circuitry will respond by enabling the fault indicator and muting or reducing the

transmitter output power.

4-38. Over-Temperature Comparator.   A dc temperature sample from U21B is applied to
over-temperature comparator U21A.  U21A compares the dc voltage to a reference voltage.
When the dc temperature sample is above the reference voltage, U21A will:  
1) output a +0.7 to +15.0 dc voltage to comparator U18C and 2) output a voltage to
summing amplifier U21D.  U21D will respond by reducing the transmitter output power
to:  1) maintain on-air operation and 2) reduce the transmitter temperature.  With a
positive voltage at U18C from U21A, the output of U18C will go HIGH.  The HIGH is
routed through inverters U19C and U7F to transistors Q5/Q2.  Q5/Q2 will output a LOW
to enable the local and remote fault indicators.

4-39. VSWR Comparator.  A dc reflected power sample from U2A is applied to VSWR comparator
U18D.  U18D compares the dc voltage to a reference voltage from VSWR foldback calibrate
control R112.  When the dc reflected power sample is above the reference voltage, U18D
will:  1) output a +0.7 to +15.0 dc voltage to comparator U18B, 2) output a +0.7 to +15.0 dc
voltage to comparator U18A, and 3) output a voltage to summing amplifier U21D.  U21D
will respond by reducing the transmitter output power.  With a positive voltage at U18B,
the output of U18B will go HIGH.  The HIGH is routed through inverters U19B and U7F
to enable the local and remote fault indicators.  The positive voltage routed to U18A is
compared to a reference voltage from VSWR overload calibrate control R94.  When the dc
output from U18D is above the reference voltage, U18A will output a HIGH to inverter
U19A.  U19A will output a LOW to enable one-shot U20.  U20 will output a HIGH to
transistor Q3 to mute the transmitter output.

4-40. PA Module Fault Circuit.  A HIGH PA module fault signal from the multiplexer circuit
board is applied to inverter U19E.  U19E will output a LOW to inverter U7F.  U7F will
output a HIGH to transistors Q5/Q2.  Q5/Q2 will output a LOW to enable the local and
remote fault indicators.
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4-41. Power Supply Fault Circuit.  In the event of a power supply fault such as power supply 1, a
LOW is applied through switch U29A to comparator U30A.  U30A will output a LOW to
inverter U7D.  U7D will output a HIGH to inverter U19F.  U19F will output a LOW to
NAND gate U8B to disable any raise power commands.  Jumper P719 allows the selection
of a manual or automatic raise disable.   Automatic raise disable allows the controller
circuitry to disable raise power operation in response to reflected power and fault
conditions.  In the manual raise disable mode, the controller circuitry is disabled to allow
the raise power function to be controlled manually.  Ensure the jumper is placed in the
automatic disable position.

4-42. CONTROLLER METER SWITCH CIRCUIT BOARD.

4-43. The controller meter switch circuit board is equipped with meter switch S301 and remote

control enable/disable switch S302.  S301 is an interlocked 8-position switch designed to

route samples to the meter display circuit board when a switch is depressed.  When a

module forward power switch section is depressed, the forward power sample is applied

through forward power meter calibrate control R135 to non-inverting amplifier U6C on

the controller circuit board.  The output of U6C is routed through R78 to a squaring circuit

consisting of integrated circuits U24C/D and U27.  U24C/D and U27 function to convert

the voltage sample to a power sample.  The output of the squaring circuit is returned to

switch S301.  S301 routes the forward power sample through meter buffer U5C to the

meter display circuit board.  S302 is configured to enable/disable the remote control inputs.

A HIGH enables the remote control inputs.  A LOW disables the remote control inputs.

4-44. METER DISPLAY CIRCUIT BOARD.

4-45. The controller meter display circuit board is equipped with an LCD meter display and

meter driver circuitry.  Meter samples from U5C on the controller circuit board are routed

to integrated circuit U201.  U201 is an LCD display driver.  Calibration of U201 is provided

by potentiometer R203.  The output of U201 is applied to LCD display DS201.  Exclusive

OR gate U202A controls the LCD decimal display.

4-46. RF AMPLIFIER CIRCUITRY OPERATION.

4-47. A description of the FM-1C1/FM-500C1 transmitter RF amplifier circuitry is presented in

Figure 4-5.  Refer to Figure 4-5 for FM-1C1/FM-500C1 transmitter RF amplifier circuitry

information.
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FIGURE 4-5. FM-1C1/FM-500C1 RF AMPLIFIER
MODULE SIMPLIFIED SCHEMATIC

(4-15/4-16)
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WARNING:  DISCONNECT POWER PRIOR TO SERVICING

SECTION V

MAINTENANCE

5-1. INTRODUCTION.

5-2. This section provides maintenance information, electrical adjustment procedures, and

troubleshooting information for the Broadcast Electronics FM-1C1/FM-500C1

transmitters.

5-3. SAFETY CONSIDERATIONS.

WARNING

WARNING

NEVER OPEN THE EQUIPMENT UNLESS ALL TRANS�

MITTER PRIMARY POWER IS DISCONNECTED.  EN�

SURE ALL TRANSMITTER PRIMARY POWER IS DIS�

CONNECTED BEFORE ATTEMPTING MAINTENANCE

ON ANY AREA WITHIN THE TRANSMITTER.

5-4. The FM-1C1/FM-500C1 transmitters contain high voltages and currents.  If safety

precautions are not practiced, contact with the high voltages and currents could cause

serious injury or death.   The transmitter is equipped with built-in safety features,

however good judgement, care, and common sense must be practiced to prevent accidents.

The maintenance procedures contained in this section should be performed only by trained

and experienced maintenance personnel.

5-5. It is dangerous to measure voltages inside the cabinet or replace components with power

energized.  Therefore, do not measure voltages inside the cabinet or replace components

with power energized.  Always operate the transmitter POWER circuit breaker to OFF

prior to performing any maintenance within the transmitter.  Measurements with the

power energized can be performed in the controller enclosure if required.

5-6. POWER AMPLIFIER EFFICIENCY.

5-7. The FM-1C1/FM-500C1 power amplifier stage consists of solid-state power amplifier

devices.  Figure 5-1 presents typical FM-1C1/FM-500C1 PA stage efficiency.  The PA

stage efficiency will vary slightly from the values presented in Figure 5-1 due to

component tolerances.  Refer to Figure 5-1 as required for typical PA stage efficiency

values.

5-8. FIRST LEVEL MAINTENANCE.

5-9. First level maintenance consists of procedures applied to the equipment to prevent future

failures.  The procedures are performed on a regular basis and the results recorded in a

maintenance log.  Preventive maintenance of the transmitter consists of good

housekeeping and checking performance levels using the meters and various indicators

built into the equipment.

5-10. ROUTINE MAINTENANCE.
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FREQUENCY (MHz)
FM-1C1 TRANSMITTER

FREQUENCY (MHz)
FM-500C1 TRANSMITTER

597-1001-21

COPYRIGHT   1993 BROADCAST ELECTRONICS, INC

FIGURE 5-1.  FM-1C1/FM-500C1 TYPICAL PA EFFICIENCY

WARNING

WARNING

NEVER OPEN THE EQUIPMENT UNLESS ALL TRANS�

MITTER PRIMARY POWER IS DISCONNECTED.  EN�

SURE ALL TRANSMITTER PRIMARY POWER IS DIS�

CONNECTED BEFORE ATTEMPTING MAINTENANCE

ON ANY AREA WITHIN THE TRANSMITTER.

5-11. INSPECTION AND CLEANING.  On a regular basis, clean the equipment of accumulated

dust using a brush and vacuum cleaner.  Inspect the RF amplifier modules and the power

supplies for damage caused by component overheating.  Overheated components are

identified by circuit board discoloration near the component leads.  Inspect the circuit

boards for loose hardware as required.

5-12. CONTROLLER BATTERY.  Periodically, the battery on the controller circuit board  should be

checked. If the battery is defective, a good-quality Alkaline battery is recommended for

replacement.  Typically, it is recommended the controller battery be replaced annually.

5-13. AIR FILTERS.  The FM-1C1/FM-500C1 transmitters are equipped with two air filters.  One

filter is a disposable type filter located in a housing under the power amplifier modules.

The second filter is a screen type filter located on the transmitter rear-panel.  The

disposable filter can be replaced and the screen filter cleaned without interrupting

transmitter operation.
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5-14. Disposable Filter.  The disposable filter should be checked approximately once a week with
replacement performed on an as-required basis.  Never reverse a dirty air filter.  Always
replace the filter.  A dirty filter results in restricted air flow and increased operating
temperatures for the transmitter solid-state components.

5-15. The transmitter uses disposable type air filters 1 in. X 10 in. X 20 in. ( 2.54 cm X 25.4 cm X

50.8 cm).  Additional filters may be ordered from Broadcast Electronics (BE P/N 407-0162)

or purchased locally.  Install the blue side of the filter pointing towards the flushing fans.

If a filter from a different manufacturer is purchased, install the filter air flow indicator

pointing towards the flushing fans.  Air filter replacement is accomplished by: 1) sliding

the filter out of the housing and 2) inserting the new air filter into the panel with the

airflow arrow pointing towards the flushing fans.

5-16. Screen Filter.  The screen filter is designed to be removed and cleaned using a brush and
vacuum.  Check the filter approximately once a week.  Remove dirt from the filter on an
as-required basis by: 1) removing the filter from the chassis and 2) cleaning the filter
using a brush and vacuum.

5-17. FLUSHING FANS.  Inspect the transmitter flushing fans for dust accumulation and

periodically clean the fans using a brush and vacuum cleaner.  The fans are cooled by air

passing around each motor.  If dust is allowed to accumulate on the motors, the ambient

air temperature will increase due to restricted air flow.  When the ambient air temperature

increases, the fan motor bearing lubricant will gradually vaporize and bearing failure will

occur.

5-18. It is recommended the flushing fan mounting hardware be periodically checked.  The

flushing fans are equipped with sealed bearings which do not permit lubrication.  If a

bearing fails, the motor must be replaced.

5-19. SECOND LEVEL MAINTENANCE.

5-20. Second level maintenance consists of procedures required to adjust the transmitter

circuitry or restore the transmitter to operation after a fault has occurred.  The procedures

consists of electrical adjustments, troubleshooting, and component replacement

procedures.

WARNING

WARNING

NEVER OPEN THE EQUIPMENT UNLESS ALL TRANS�

MITTER PRIMARY POWER IS DISCONNECTED.  EN�

SURE ALL TRANSMITTER PRIMARY POWER IS DIS�

CONNECTED BEFORE ATTEMPTING MAINTENANCE

ON ANY AREA WITHIN THE TRANSMITTER.

5-21. The maintenance philosophy for the FM-1C1/FM-500C1 transmitters consists of isolating

a problem to a specific area.  Once the specific area is located, subsequent troubleshooting

using the information in the following text will assist in problem isolation to a replaceable

assembly or component.  If required, the replaceable assembly may be: 1) returned to the

factory for repair or exchange or 2) repaired locally.

5-22. CONTROLLER FRONT PANEL REMOVAL.

5-23. Several transmitter maintenance and electrical adjustment procedures require the

transmitter controller front panel to be removed.  Refer to TRANSMITTER CONTROLLER

FRONT PANEL REMOVAL in SECTION II, INSTALLATION and perform the procedure

to remove the transmitter controller front panel as required.



5-4

WARNING:  DISCONNECT POWER PRIOR TO SERVICING

5-24. ELECTRICAL ADJUSTMENTS.

WARNING

WARNING

NEVER OPEN THE EQUIPMENT UNLESS ALL TRANS�

MITTER PRIMARY POWER IS DISCONNECTED.  EN�

SURE ALL TRANSMITTER PRIMARY POWER IS DIS�

CONNECTED BEFORE ATTEMPTING MAINTENANCE

ON ANY AREA WITHIN THE TRANSMITTER.

5-25. MULTIMETER DISPLAY CALIBRATION.  Potentiometer R203 on the controller meter

display circuit board calibrates the multimeter display.  The following text presents the

procedure to calibrate the multimeter display.

5-26. Required Equipment.  The following equipment is required to adjust the multimeter
display calibration control.

1. Insulated adjustment tool.

2. Digital voltmeter (Fluke 77 or equivalent).

5-27. Procedure.  To calibrate the multimeter display, proceed as follows:

5-28. Depress the transmitter OFF switch/indicator to illuminate the switch/indicator and

operate the POWER SWITCH to OFF.

5-29. Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in SECTION II,

INSTALLATION and perform the procedure to remove the transmitter controller front

panel.

5-30. Remove integrated circuit U5 from the controller circuit board.

5-31. Refer to Figure 5-2 and construct a voltage source for the calibration procedure.  Adjust

the voltage source for a 2.0 volt dc output.

597-3002-21
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FIGURE 5-2.  ADJUSTABLE VOLTAGE SOURCE

5-32. Connect the voltage source between TP204 on the controller meter display circuit board

and TP203 ground.

5-33. Operate the POWER SWITCH to ON.

5-34. Refer to Figure 5-3 and adjust multimeter display calibration control R203 on the meter

display circuit board for a 1000 indication on the transmitter multimeter.

5-35. Operate the POWER SWITCH to OFF.

5-36. Remove the test equipment, replace integrated circuit U5, and replace the controller front

panel.

5-37. REFLECTED POWER METER, VSWR FOLDBACK, AND VSWR OVERLOAD
CALIBRATION.  Potentiometer R64 on the controller circuit board calibrates the reflected

power meter display.  Potentiometer R112 on the controller circuit board determines the

VSWR level for foldback operations.  Potentiometer R94 on the controller circuit board

determines the VSWR level for overload operations. The following text presents the

procedure to adjust the reflected power meter calibrate, the VSWR foldback, and the

VSWR overload controls.
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FIGURE 5-3.  CONTROLLER AND METER DISPLAY CIRCUIT BOARD CONTROLS

5-38. Required Equipment.  The following equipment is required to adjust the reflected power
meter, VSWR foldback, and VSWR overload calibration controls.

1. Insulated adjustment tool.

2. Test load and cable (50 Ohm Non-Inductive, Type N connector, 50 W 

minimum).

5-39. Procedure.  To adjust the reflected power meter calibration control, proceed as follows:

5-40. The transmitter MULTIMETER must be calibrated prior to adjusting the reflected power

meter calibrate control.  Refer to MULTIMETER DISPLAY CALIBRATION in the

preceding text and perform the procedure to calibrate the display.

5-41. Depress the transmitter OFF switch/indicator to illuminate the switch/indicator.
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5-42. Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in SECTION II,

INSTALLATION and perform the procedure to remove the transmitter controller front

panel.

5-43. Disconnect:  1) cable 45 from the low-pass filter input on FM-500C1 models or 2) cable 43

from the low-pass filter input on FM-1C1 models.

5-44. Connect a test cable between the test load and the low-pass filter input.

5-45. Disconnect cable 40 from the exciter RF output.

5-46. Disconnect the transmitter RF output cable.

5-47. Connect a test cable from the exciter RF output to the transmitter output connector.

5-48. For an FX-50, remove the exciter top cover and operate the MUTE switch to NEG.  For a

PREDATOR, disconnect wire No. 51 from J3-4 on the controller module rear-panel and

connect a temporary wire jumper from J3-4 to J3-25.  Flag the temporary jumper with a

piece of tape marked  �TEMPORARY".

5-49. Depress the transmitter MULTIMETER RFL POWER switch/indicator.

5-50. Operate the exciter to on and adjust the exciter output power for a: 1) 40 watt forward

power indication on the exciter LCD display for an FM-1C1 or 2) 20 watt forward power

indication on the exciter LCD display for an FM-500C1.

5-51. Refer to Figure 5-3 and adjust reflected power meter calibrate control R64 on the

controller circuit board for the following indication on the transmitter multimeter: 

1) FM-1C1 = 40 watts or 2) FM-500C1 = 20 watts.

5-52. Adjust the exciter output power if required for a: 1) 40 watt forward power indication on

the exciter LCD display for an FM-1C1 or 2) 20 watt forward power indication on the

exciter LCD display for an FM-500C1.

5-53. Refer to Figure 5-3 and adjust VSWR foldback control R112 on the controller circuit board

until the RESET indicator just illuminates.

5-54. Operate the POWER SWITCH to OFF.

5-55. Connect the digital voltmeter between TP-17 and ground on the controller circuit board.

5-56. Operate the POWER SWITCH to ON.

5-57. Depress the transmitter ON switch/indicator to illuminate the switch/indicator.

5-58. Adjust the exciter output power for a: 1) 55 watt forward power indication on the

transmitter multimeter for an FM-1C1 or 2) 28 watt forward power indication on the

transmitter multimeter for an FM-500C1.

5-59. Refer to Figure 5-3 and adjust VSWR overload control R94 on the controller circuit board

until the voltage at TP-17 goes positive.  The transmitter will operate to off.

5-60. Operate the POWER SWITCH to OFF.

5-61. Remove the test equipment, replace the controller front panel, re-adjust the exciter output

power to 40 watts for an FM-1C1 or 20 watts for an FM-500C1, operate the exciter MUTE

switch to POS for an FX-50 exciter, remove the temporary wire jumper between

J3-4/J3-25 and re-connect wire No. 51 to J3-4 on a PREDATOR exciter, and reconnect the

exciter and transmitter cables.
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5-62. FORWARD POWER CALIBRATION.  Potentiometer R49 on the controller circuit board

calibrates the forward power detector circuitry.  The following text presents the procedure

to calibrate the forward power detector circuitry.

5-63. Required Equipment.  The following equipment is required to adjust the forward power
calibration control.

1. Insulated adjustment tool.

2. Calibrated in-line wattmeter with 1 kW element (Bird 43 or equivalent).

3. Test load and cable (50 Ohm Non-Inductive, Type N connector, 1.5 kW 

minimum).

5-64. Procedure.  To adjust the forward power calibration control, proceed as follows:

WARNING

WARNING

DISCONNECT ALL TRANSMITTER PRIMARY POWER

BEFORE PROCEEDING.

5-65. Disconnect all transmitter primary power before proceeding.

5-66. The transmitter MULTIMETER must be calibrated prior to adjusting the forward power

detector circuitry.  Refer to MULTIMETER DISPLAY CALIBRATION in the preceding text

and perform the procedure to calibrate the display.

5-67. Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in SECTION II,

INSTALLATION and perform the procedure to remove the transmitter controller front

panel.

5-68. Connect the test load and wattmeter to the transmitter output.

5-69. Energize the transmitter primary ac power and operate the transmitter at the desired

output power level as indicated by the in-line wattmeter.

5-70. Depress the transmitter MULTIMETER FWD POWER switch/indicator.

5-71. Refer to Figure 5-3 and adjust FORWARD POWER CAL control R49 on the controller

circuit board until the transmitter MULTIMETER display is equal to the value presented

on the in-line wattmeter.

WARNING

WARNING

DISCONNECT ALL TRANSMITTER PRIMARY POWER

BEFORE PROCEEDING.

5-72. Disconnect all transmitter primary power.

5-73. Remove the test equipment replace the controller front panel, and reconnect the

transmitter output to the antenna.

5-74. PAV CALIBRATION.  Potentiometer R133 on the controller circuit board calibrates the PA

voltage detector circuitry.  The following text presents the procedure to calibrate the PA

voltage detector circuitry.

5-75. Required Equipment.  The following equipment is required to adjust the PA voltage
calibration control.

1. Insulated adjustment tool.

2. Digital voltmeter (Fluke 77 or equivalent).



5-8

WARNING:  DISCONNECT POWER PRIOR TO SERVICING

5-76. Procedure.  To adjust the PA voltage calibration control, proceed as follows:

WARNING

WARNING

DISCONNECT ALL TRANSMITTER PRIMARY POWER

BEFORE PROCEEDING.

5-77. Disconnect all transmitter primary power before proceeding.

5-78. The transmitter MULTIMETER must be calibrated prior to adjusting the PA voltage

detector circuitry.  Refer to MULTIMETER DISPLAY CALIBRATION in the preceding text

and perform the procedure to calibrate the display.

5-79. Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in SECTION II,

INSTALLATION and perform the procedure to remove the transmitter controller front

panel.

5-80. Remove an RF power module and connect the voltmeter between J603-A2 on the

motherboard assembly and ground.

5-81. Energize the transmitter primary ac power.

5-82. Depress the transmitter MULTIMETER PWR SUPPLY VDC switch/indicator.

5-83. Refer to Figure 5-3 and adjust PAV CAL control R133 on the controller circuit board until

the transmitter MULTIMETER display is equal to the value presented on the digital

voltmeter.

WARNING

WARNING

DISCONNECT ALL TRANSMITTER PRIMARY POWER

BEFORE PROCEEDING.

5-84. Disconnect all transmitter primary power.

5-85. Remove the test equipment, replace the controller front panel, and replace the RF power

module.

5-86. TEMPERATURE CALIBRATION.  Potentiometer R134 on the controller circuit board

calibrates the temperature detector circuitry.  The following text presents the procedure to

calibrate the temperature detector circuitry.

5-87. Required Equipment.  The following equipment is required to adjust the temperature
calibration control.

1. Insulated adjustment tool.

2. Digital voltmeter (Fluke 77 or equivalent).

3. Fluke 80T-150 temperature probe or equivalent Celsius indicating temperature 

probe.

5-88. Procedure.  To adjust the temperature calibration control, proceed as follows:

WARNING

WARNING

DISCONNECT ALL TRANSMITTER PRIMARY POWER

BEFORE PROCEEDING.

5-89. Disconnect all transmitter primary power before proceeding.
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5-90. The transmitter MULTIMETER must be calibrated prior to adjusting the temperature

detector circuitry.  Refer to MULTIMETER DISPLAY CALIBRATION in the preceding text

and perform the procedure to calibrate the display.

5-91. Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in SECTION II,

INSTALLATION and perform the procedure to remove the transmitter controller front

panel.

5-92. Energize the transmitter primary ac power.

5-93. Locate the temperature sensor circuit board and place the temperature probe near the

transistor temperature sensor.

5-94. Depress the transmitter MULTIMETER EXHAUST AIR C switch/indicator.

5-95. Refer to Figure 5-3 and adjust TEMP CAL control R134 on the controller circuit board

until the transmitter MULTIMETER display is equal to the value presented on the digital

voltmeter.

WARNING

WARNING

DISCONNECT ALL TRANSMITTER PRIMARY POWER

BEFORE PROCEEDING.

5-96. Disconnect all transmitter primary power.

5-97. Remove the test equipment and replace the controller front panel.

5-98. PA MODULE FORWARD POWER CALIBRATION.  Potentiometer R135 on the controller

circuit board calibrates the PA module forward power detector circuitry.  The following text

presents the procedure to calibrate the PA module forward power detector circuitry.

5-99. Required Equipment.  The following equipment is required to adjust the PA module
forward power calibration control.

1. Insulated adjustment tool.

2. Digital voltmeter (Fluke 77 or equivalent).

5-100. Procedure.  To adjust the PA module forward power calibration control, proceed as follows:

5-101. The transmitter MULTIMETER must be calibrated prior to adjusting the PA forward

power detector circuitry.  Refer to MULTIMETER DISPLAY CALIBRATION in the

preceding text and perform the procedure to calibrate the display.

5-102. Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in SECTION II,

INSTALLATION and perform the procedure to remove the transmitter controller front

panel.

5-103. Depress the transmitter OFF switch/indicator to illuminate the switch/indicator.

5-104. Connect the digital voltmeter between TP8 on the controller circuit board and ground.

5-105. Energize the transmitter primary ac power and operate the transmitter.

5-106. Depress the transmitter RAISE switch/indicator to obtain a +5.0 volt dc indication on the

digital voltmeter.

5-107. Depress the transmitter MULTIMETER PA1 FWD POWER switch/indicator.

5-108. Refer to Figure 5-3 and adjust PA FWD CAL control R135 on the controller circuit board

until the transmitter MULTIMETER display equals 500 watts.
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5-109. Depress the transmitter OFF switch/indicator to illuminate the switch/indicator.

5-110. Remove the test equipment and replace the controller front panel.

5-111. CONTROLLER SQUARING CIRCUIT ADJUSTMENTS.  The controller circuit board

squaring circuitry contains calibration controls.  The calibration controls consist of: 

1) transmitter forward power squaring circuit calibrate control R54, 2) transmitter

reflected power squaring circuit calibrate control R67, and 3) module forward power

squaring circuit calibrate control R78.  Due to the critical nature of the controls, the

controls are not considered field adjustable.  If the controls are to be adjusted, contact the

Broadcast Electronics Customer Service Department.

5-112. RF POWER AMPLIFIER MODULE ADJUSTMENTS.  The RF power amplifier module

amplifier circuit board and the power amplifier logic circuit board contain calibration

controls.  The power amplifier circuit board is equipped with bias level controls R9 and

R22.  The RF amplifier logic circuit board contains current offset control R11, current limit

control R5, forward power calibration control R51, forward power limit control R15, and

reflected power limit control R25.  Due to the critical nature and specialized test

equipment required to adjust the controls, the controls are not considered field adjustable.

If the controls are to be adjusted, contact the Broadcast Electronics Customer Service

Department.

5-113. LOW-PASS FILTER.  The low-pass filter is equipped with a reflected power null control.

Due to the critical nature and specialized test equipment required to adjust the control, the

control is not considered field adjustable.  If the control is to be adjusted, contact the

Broadcast Electronics Customer Service Department.

5-114. TRANSMITTER FREQUENCY RE-PROGRAMMING.  The FM-1C1/FM-500C1

transmitters are configured for a specific frequency when shipped from the factory.

However, the transmitters can be re-programmed for a different frequency in the field if

required.  The following text presents the procedure to change an FM-1C1/FM-500C1 the

transmitter operating frequency.

5-115. Required Equipment.  The following equipment is required to re-program the transmitter
operating frequency.

1. Calibrated in-line wattmeter with a 1 kW element for FM-1C1 models or a 500 

watt element for FM-500C1 models.

2. Test load and cable (50 Ohm Non-Inductive, Type N connector, 1 kW 

minimum for FM-1C1 models or 500 watt minimum for FM-500C1 models).

5-116. Procedure.  To re-program the transmitter operating frequency, proceed as follows:

WARNING

WARNING

DISCONNECT ALL TRANSMITTER PRIMARY POWER

BEFORE PROCEEDING.

5-117. Disconnect all transmitter primary power before proceeding.

5-118. Connect the test load and wattmeter to the transmitter output.

5-119. For an FX-50 exciter, refer to SECTION 4, AFC/PLL ASSEMBLY in FX-50 publication

597-1050 and perform the FREQUENCY SELECTION procedure.  For a PREDATOR,

refer to SECTION III, OPERATION in PREDATOR publication 597-8000 and perform the

CARRIER FREQUENCY PROGRAMMING procedure.  Operate and test the exciter

independently from the transmitter.
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5-120. Energize the transmitter primary ac power and operate the transmitter at the desired

output power level as indicated by the in-line wattmeter.

5-121. If a difference in values presented on the in-line wattmeter and the transmitter

multimeter is observed, the transmitter forward power display may be calibrated if desired

by performing the following procedure.  Typically, the transmitter forward power display

on the multimeter will be more accurate than the in-line wattmeter.  Ensure the in-line

wattmeter has been recently calibrated at the factory prior to calibrating the transmitter

multimeter display.

1. Depress the transmitter SYSTEM FWD PWR switch/indicator.

2. Refer to Figure 5-3 and adjust FORWARD POWER CAL control R49 on the 

controller circuit board until the transmitter MULTIMETER display is equal to 

the value presented on the in-line wattmeter.

WARNING

WARNING

DISCONNECT ALL TRANSMITTER PRIMARY POWER

BEFORE PROCEEDING.

5-122. Disconnect all transmitter primary power.

5-123. Remove the test equipment, close the controller door, and reconnect the transmitter output

to the antenna.

5-124. TROUBLESHOOTING.

5-125. TYPICAL METER INDICATIONS.  Typical meter indications for the FM-1C1/FM-500C1

transmitters are presented in the factory final test data sheets shipped with each

transmitter.  Refer to the factory test data sheets for typical meter indications.

CAUTION

CAUTION

REMOVING OR INSTALLING A POWER MODULE
WITH THE TRANSMITTER ENERGIZED MAY RESULT
IN DAMAGE TO THE MODULE.  DO NOT REMOVE/
INSERT A POWER MODULE WITH THE TRANSMIT�
TER ENERGIZED.

NOTE

NOTE

THE CONTROLLER CIRCUIT BOARD MOUNTING

SCREW PROVIDES THE CIRCUIT/RF GROUND FOR

THE CIRCUIT BOARD COMPONENTS.  WHEN THE

CIRCUIT BOARD IS REMOVED FOR MAINTENANCE,

ENSURE THE MOUNTING SCREW IS INSTALLED AND

SECURE WHEN THE CIRCUIT BOARD IS 

RE-INSERTED INTO THE TRANSMITTER.

NOTE

NOTE

5-126. POWER AMPLIFIER POWER SUPPLY.  The FM-1C1/FM-500C1 transmitters are equipped

with two modular switching power supply modules.  One module provides dc potentials for

the controller circuitry.  A second power supply module provides dc potentials for the PA

circuitry.

5-127. The FM-1C1/FM-500C1 power amplifier (main) power supply assembly can be easily

removed from the transmitter chassis in the event of a failure.  The power supply is a

modular assembly designed to be removed from the front of the transmitter (refer to Figure

5-4).  To remove the power amplifier power supply assembly, refer to Figure 5-4 and

proceed as follows:
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FIGURE 5-4.  MAIN POWER SUPPLY REMOVAL

WARNING

WARNING

DISCONNECT ALL TRANSMITTER PRIMARY POWER

BEFORE PROCEEDING.

CAUTION

CAUTION

A POWER AMPLIFIER POWER SUPPLY MODULE WILL
BE DAMAGED IF A MODULE IS REMOVED OR
INSTALLED WITH POWER ENERGIZED.  DISCON�
NECT ALL TRANSMITTER POWER PRIOR TO REMOV�
ING OR INSTALLING A POWER AMPLIFIER POWER
SUPPLY MODULE.

1. Disconnect all transmitter primary power before proceeding.

2. Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in 

SECTION II, INSTALLATION and perform the procedure to remove the 

transmitter controller front panel.

3. Rotate the power supply lock knob fully counterclockwise.

4. Using the power supply handle, pull the supply from the transmitter chassis.
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5-128. The power amplifier power supply module contains a fuse and a cooling fan.  When the

power supply module fault indicator illuminates, check the following:

1. The PA power supply module is equipped with temperature overload protection.  

If a power supply module temperature overload occurs, the module must be reset.  

To reset a power supply module, proceed as follows:

A. Depress the transmitter OFF switch/indicator.

B. Wait approximately 1 minute.

C. Depress the transmitter ON switch/indicator.  The module will return to 

operation if the problem was associated with a temperature overload.

2. If the power supply module does not return to operation, check the following:

A. Depress the POWER SUPPLY VDC switch/indicator and check the power 

supply voltage.  During a power supply failure, the voltage will be less than the 

normal operating voltage and greater than 0.0 volts dc.

B. Check the rotation of the power supply module fan.  Ensure the fan is 

operating.

3. If system power supply voltage is normal and the fan is not operating, proceed as 

follows:

CAUTION

CAUTION

A POWER AMPLIFIER POWER SUPPLY MODULE WILL
BE DAMAGED IF A MODULE IS REMOVED OR
INSTALLED WITH POWER ENERGIZED.  DISCON�
NECT ALL TRANSMITTER POWER PRIOR TO REMOV�
ING OR INSTALLING A POWER AMPLIFIER POWER
SUPPLY MODULE.

A. Disconnect all transmitter primary power.

B. Loosen the lock knob on the front panel of the power supply module.

C. Remove and re-insert the power supply module and secure the lock knob.

D. Apply power and depress the transmitter ON switch/indicator to illuminate the 

switch/indicator.  The module will return to operation if the problem is 

associated with improper module seating.

4. If the power supply module problem remains, refer to APPENDIX A and locate the 

Pioneer Magnetics Troubleshooting Guide for the PM3329BP-5 power supply.  Use 

the guide to locate the problem.

5-129. CONTROLLER POWER SUPPLY.  The FM-1C1/FM-500C1 transmitter controller power

supply is located under the fans.  The power supply is equipped with a fuse and should be

checked if a failure occurs.   To check the controller power supply module, proceed as

follows:

WARNING

WARNING

DISCONNECT ALL TRANSMITTER PRIMARY POWER

BEFORE PROCEEDING.

5-130. Disconnect all transmitter primary power.

5-131. Refer to Figure 5-5 and remove all the rear access panel Phillips-Head screws.
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FIGURE 5-5.  FM-1C1/FM-500C1 COMPONENT LOCATOR (SHEET 1 OF 2)
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FIGURE 5-5.  FM-1C1/FM-500C1 COMPONENT LOCATOR (SHEET 2 OF 2)

5-132. Remove the access panel.

5-133. Remove the two Knurled nuts securing fan B2 to the interior panel.

5-134. Remove the fan.

5-135. Remove the two stand-offs securing the controller power supply module to the side panel.

5-136. Disconnect the wiring and remove the controller power supply module.

5-137. Check the power supply fuse.  If the power supply fuse has not blown, contact the

Broadcast Electronics Customer Service Department.  If desired, refer to APPENDIX A

and the Computer Products power supply schematic diagram for additional power supply

troubleshooting information.

5-138. Once the power supply troubleshooting has been completed, re-install the supply by

reversing the preceding procedure.
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CAUTION

CAUTION

REMOVING OR INSTALLING A POWER AMPLIFIER
MODULE WITH THE TRANSMITTER ENERGIZED MAY
RESULT IN DAMAGE TO THE MODULE.  DO NOT
REMOVE/INSERT A POWER AMPLIFIER MODULE
WITH THE TRANSMITTER ENERGIZED.

5-139. POWER AMPLIFIER MODULE TROUBLESHOOTING/REPAIR.  Each transmitter power

amplifier module contains circuitry requiring specialized equipment and test procedures

for troubleshooting and repair operations.  Therefore, almost all power amplifier module

troubleshooting and repair can not be performed in the field.  If a power amplifier module

is determined to be defective, contact the Broadcast Electronics Customer Service

department for:  1) troubleshooting information and 2) information on a power amplifier

module exchange program (refer to the following text).

5-140. Power Amplifier Module Exchange Program.  If a power amplifier module is determined
to be defective, Broadcast Electronics has established a power amplifier module exchange
program.  The program allows the customer to:  1) exchange a defective module for a
reconditioned module or 2) obtain a module on loan during the repair of the defective
module.  Terms of the program are available from the Broadcast Electronics Customer
Service Department.

5-141. TRANSMITTER TROUBLESHOOTING PROCEDURES.  Table 5-1 presents troubleshooting

information for the FM-1C1/FM-500C1 transmitters.  Refer to Table 5-1 to isolate the

problem to a specific assembly.  Once the trouble is isolated, refer to the theory of operation

and schematic diagrams to assist in problem resolution.

5-142. TRANSMITTER COMPONENT LOCATIONS.  Figure 5-5 presents the transmitter

component locations.  Refer to Figure 5-5 as required during the troubleshooting

procedures to locate components within the transmitter.

TABLE 5-1.  FM-1C1/FM-500C1 TROUBLESHOOTING

(Sheet 1 of 6)

SYMPTOM CIRCUITRY TO CHECK

1. NO OUTPUT POWER 1. FX-50 - AFC is unlocked.  PREDATOR - exciter 

2. INTERLOCK INDICATOR fault. Refer to the exciter manual and troubleshoot 

EXTINGUISHED the exciter.

3. MODULE DRIVE INDICATORS

EXTINGUISHED

4. FX-5O LOCK  INDICATOR 

EXTINGUISHED OR PREDATOR

EXCITER FAULT INDICATOR

ILLUMINATED

1. NO OUTPUT POWER 1. Operate the remote control switch to disable.  

2. INTERLOCK INDICATOR A. If the interlock indicator is extinguished, check

EXTINGUISHED the external interlock.  

B. If the interlock indicator illuminates, check the 

remote control unit.
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TABLE 5-1.  FM-1C1/FM-500C1 TROUBLESHOOTING

(Sheet 2 of 6)

SYMPTOM CIRCUITRY TO CHECK

FM-1C1 1. Check the exciter forward power.  The forward power 

1. LOW OUTPUT POWER must be 40 W.  The power supply will present a fault

2. MODULE DRIVE INDICATOR with low RF drive.

EXTINGUISHED 2. If the exciter forward power is low, refer to the 

3. MODULE STATUS INDICATORS exciter manual and troubleshoot the exciter.

ILLUMINATES YELLOW 3. If the correct exciter forward power is present,

4. RESET INDICATOR depress the PWR SUPPLY VDC switch.  The voltage 

ILLUMINATED must be equal to the normal operating voltage. 

4. If the PA voltage is normal, bypass the low-pass filter 

and connect the transmitter output to a test load. 

1. If the MODULE STATUS indicators remain 

yellow, defective combiner or both RF amplifier 

modules.  

2. If the MODULE STATUS indicators illuminate 

green, defective low-pass filter.

5. If the PA voltage is low, increase the PA voltage until 

the MODULE STATUS indicators illuminate green.

FM-500C1 1. Check the exciter forward power.  The forward power 

1. LOW OUTPUT POWER must be 20W.  The power supply will present a fault

2. MODULE DRIVE INDICATOR with low RF drive.

 EXTINGUISHED 2. If the exciter forward power is low, refer to the 

3. MODULE STATUS INDICATOR exciter manual and troubleshoot the exciter.

ILLUMINATES YELLOW 3. If the correct exciter forward power is present,

4. RESET INDICATOR depress the PWR SUPPLY VDC switch.  The voltage 

ILLUMINATED must be equal to the normal operating voltage.  

4. If the PA voltage is normal, bypass the low-pass filter 

and connect the transmitter output to a test load. 

1. If the MODULE STATUS indicator remains 

yellow, defective RF amplifier module.  

2. If the MODULE STATUS indicator illuminates 

green, defective low-pass filter.

5. If the PA voltage is low, increase the PA voltage until 

the MODULE STATUS indicators illuminate green.

1. RESET INDICATOR 1. Depress the reset switch.

ILLUMINATED 2. If the reset indicator does not display normal 

indications, depress the transmitter multimeter FWD 

PWR switch.  The forward power must be equal to the 

TPO.

3. If the transmitter forward power is high, 

depress the LOWER switch to lower the output 

power to the TPO level.
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TABLE 5-1.  FM-1C1/FM-500C1 TROUBLESHOOTING

(Sheet 3 of 6)

SYMPTOM CIRCUITRY TO CHECK

1. RESET INDICATOR 4. If the transmitter forward power is low or equal 

ILLUMINATED (CON'T) to the TPO, depress the multimeter TEMP 

 switch.  The temperature must be less than 9 

degrees above the ambient room temperature.

 5. If the temperature is greater than 9 degrees above the 

ambient room temperature, check the flushing 

fans and the filter.

6. If the temperature is less than 9 degrees above the 

ambient room temperature, depress the RFL 

PWR switch.  The reflected power must be less 

than 40 watts on FM-1C1 models and 20 watts on 

FM-500C1 models.

7. If the reflected power is greater than 40 watts for an 

FM-1C1 or 20 watts for an FM-500C1, check the 

output transmission line and the antenna.

8. If the reflected power is less than 40 watts for an 

FM-1C1 or 20 watts for an FM-500C1, check the RF

power module logic circuit board.

1. RED MODULE STATUS 1. Depress the reset switch.

INDICATORS 2. If the module status and reset indicators do not dis-

2. RESET INDICATOR play normal indications, check the exciter forward

ILLUMINATED power.  The forward power must be: 1) FM-1C1 = 

40W or 2) FM-500C1 = 20W.  

3. If the exciter forward power is low or not present,  

refer to the exciter manual and troubleshoot the 

exciter.

4. If the exciter forward power is normal, depress 

the transmitter multimeter FWD PWR switch.  

The transmitter forward power must be equal to the 

TPO. 

5. If the transmitter forward power is high, depress 

the LOWER switch and lower the output power to 

the TPO level.

6. If the transmitter forward power is low or equal 

to the TPO, depress the multimeter TEMP 

switch.  The temperature must be less than 9 

degrees above the ambient room temperature.  

7. If the temperature is greater than 9 degrees above the 

ambient room temperature, check the flushing 

fans and the filter.

8. If the temperature is less than 9 degrees above the 

ambient room temperature, depress the RFL 

PWR switch.  The reflected power must be less 

than 40 watts for an FM-1C1 or 20 watts for an 

FM-500C1.
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TABLE 5-1.  FM-1C1/FM-500C1 TROUBLESHOOTING

(Sheet 4 of 6)

SYMPTOM CIRCUITRY TO CHECK

1. RED MODULE STATUS 9. If the reflected power is greater than 40 watts for an 

INDICATORS FM-1C1 or 20 watts for an FM-500C1, check the  

2. RESET INDICATOR output transmission line and the antenna.

ILLUMINATED (CON'T) 10. If the reflected power is less than 40 watts for an 

FM-1C1 or 20 watts for an FM-500C1, bypass the 

low-pass filter and connect the transmitter output to 

a test load. 

11. If the MODULE STATUS indicators illuminate 

green, defective low-pass filter.

12. If the MODULE STATUS indicators remain red, 

depress the transmitter multimeter PWR SUPPLY 

VDC switch.  The voltage must be equal to the  

normal operating voltage.

13. If the PA voltage is not present, check the main 

power supply. 

14. If the PA voltage is present, defective RF amplifier 

modules.

1. TRANSMITTER WILL NOT 1. Replace the battery in the controller.    

AUTOMATICALLY RETURN TO  

RATED POWER AFTER AN 

AC POWER LOSS

1. TRANSMITTER OFF 1. Ensure primary ac power is applied to the unit and

WITH NO FRONT PANEL ensure the POWER switch is operated to on.

INDICATIONS 2. If the primary ac power is on, defective controller 

power supply.

1. TRANSMITTER OFF 1. Defective controller power supply +15V output.    

2. NO OFF INDICATOR  

3. NO INTERLOCK INDICATOR 

4. NO MODULE STATUS

INDICATORS

1. TRANSMITTER OFF 1. Defective controller power supply +5V output.    

WITH FRONT PANEL   

INDICATIONS 

2. NO MULTIMETER DISPLAY

3. MODULE STATUS INDICATORS

ILLUMINATE YELLOW
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TABLE 5-1.  FM-1C1/FM-500C1 TROUBLESHOOTING

(Sheet 5 of 6)

SYMPTOM CIRCUITRY TO CHECK

1. TRANSMITTER OFF 1. Defective controller power supply -15V output.    

WITH FRONT PANEL   

INDICATIONS 

2. MODULE STATUS INDICATORS

ILLUMINATE YELLOW

FM-1C1

1. A MODULE STATUS INDICATOR 1. Label the defective module and record the location.  

ILLUMINATES YELLOW Interchange the module with another module in the 

transmitter.  

2. If the module inserted into the location recorded in 

the preceding step displays a yellow MODULE 

STATUS indicator, check the transmitter combiner. 

3. If the MODULE STATUS indicator on the module 

recorded in the preceding step remains yellow, the 

module is defective.  Troubleshoot the module.

FM-500C1

1. A MODULE STATUS INDICATOR 1. Defective module.  Troubleshoot the module.  

ILLUMINATES YELLOW

1. ERRATIC POWER CONTROL 1. Depress the RAISE switch and check for a HIGH at 

U7 pin 6 on the controller circuit board.  

2. If the HIGH is present, check U6D, U9, U10, U11, 

U12, U13, U14, U15, U16, U7E, U17, Q1, Q4, U8D, 

U8C, U8D, and U8B on the controller circuit board.

3. If the HIGH is not present, check U7C on the 

controller circuit board and S7 on the controller on/off 

circuit board.

1. NO POWER CONTROL 1. Check for a dc voltage at TP3 on the controller circuit 

board. 

2. If the voltage at TP3 is present, check U3C, U3A, 

U3B, and U4C on each RF power module logic circuit 

board.

3. If the voltage at TP3 is not present, check for a 3.9 

volt dc signal at U21 pin 12 on the controller circuit 

board.

4. If the 3.9 volt signal is present, check U21 on the 

controller circuit board.

5. If the 3.9 volt signal is not present, check for a 7.9 

volt dc signal at U6 pin 14 on the controller circuit 

board.
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TABLE 5-1.  FM-1C1/FM-500C1 TROUBLESHOOTING

(Sheet 6 of 6)

SYMPTOM CIRCUITRY TO CHECK

1. NO POWER CONTROL 6. If the 7.9 volt signal is present, check Q3, U20, U19A, 

(CON'T) U18A, and U18D on the controller circuit board.  

Check U11D, U11C, U11B, K1, U10D, U13C, U6 and 

U14 on the controller on/off circuit board.

7. If the 7.9 volt signal is not present, check U6D, 

U9, U10, U11, U12, U13, U14, U15, U16, U7E, 

U17, Q1, Q4, U8D, U8C, U8D, and U7C on the 

controller circuit board

1. TRANSMITTER OPERATES 1. Depress the transmitter multimeter PWR SUPPLY 

2. NO MULTIMETER OPERATION VDC switch and check for a dc voltage at U201 pin 31 

on the meter circuit board. 

2. If the voltage is present, check U201 and DS201 on 

the meter circuit board.

3. If the voltage is not present, check U5C on the 

controller circuit board.

1. TRANSMITTER OPERATES 1. Check for a 3.7 VDC signal for a 1 kW output or a 

2. NO FORWARD POWER METER 2.56 VDC signal for a 500 W output at U2 pin 5

DISPLAY on the controller circuit board. 

2. If the voltage is not present, check the directional 

coupler.  

3. If the voltage is present, check U2B and U6A on the 

controller circuit board and S301 on the meter switch 

circuit board.

1. TRANSMITTER OPERATES 1. Check U5B on the controller circuit board.

WITH NORMAL INDICATIONS

2. RATED POWER CAN NOT BE  

OBTAINED

1. TRANSMITTER OPERATES 1. Check for a voltage at U2 pin 3 on the controller 

2. NO REFLECTED POWER METER circuit board. 

DISPLAY 2. If the voltage is not present, check the directional 

coupler.  

3. If the voltage is present, check U21A and U6B on the 

controller circuit board and S301 on the meter switch 

circuit board.

1. CIRCUIT BREAKER OPERATION 1. Check the MOVs, main power supply, controller 

power supply, and the circuit breaker.



5-22

WARNING:  DISCONNECT POWER PRIOR TO SERVICING

5-143. COMPONENT REPLACEMENT PROCEDURE.   Component replacement on printed circuit

boards requires extreme care to avoid damage to the circuit board traces.  The following

text describes the procedure to replace components on FM-1C1/FM-500C1 circuit boards.

5-144. On all circuit boards, the adhesive securing the copper trace to the board melts at almost

the same temperature at which solder melts.  A circuit board trace can be destroyed by

excessive heat or lateral movement during soldering.  Use of a small iron with steady

pressure is required for circuit board repairs.

5-145. To remove a component from a circuit board, cut the leads from the body of the defective

component while the device is still soldered to the board.

5-146. Grip each component lead, one at a time, with long-nose pliers.  Rotate the circuit board

and touch a soldering iron to the lead at the solder connection.  When the solder begins to

melt, push the lead through the back side of the board.  Each lead may now be heated

independently and pulled out of each hole.  The holes may be cleared of solder by carefully

re-heating each hole with a low wattage iron and removing the residual solder with a

soldering vacuum tool.

WARNING

WARNING

WARNING

WARNING

MOST SOLVENTS WHICH WILL REMOVE ROSIN FLUX

ARE VOLATILE AND TOXIC BY THEIR NATURE AND

SHOULD BE USED ONLY IN SMALL AMOUNTS IN A

WELL VENTILATED AREA, AWAY FROM FLAME SUCH

AS FROM A SOLDERING IRON OR SMOKING MATERI�

ALS.  OBSERVE THE MANUFACTURER'S CAU�

TIONARY INSTRUCTIONS.

5-147. Install the new component and apply solder from the bottom side of the circuit board.

After soldering, remove flux with a cotton swab moistened with a suitable solvent.

Rubbing alcohol is highly diluted and is not effective.

5-148. The board should be checked to ensure the flux has been removed and not just smeared.

Rosin flux is not normally corrosive, but rosin will absorb enough moisture in time to

become conductive and cause problems.
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FIGURE 7-25.  POWER AMPLIFIER MODULE
  ASSEMBLY DIAGRAM
    (SHEET 1 OF 2)

COPYRIGHT   1997 BROADCAST ELECTRONICS, INC
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FIGURE 7-25.  POWER AMPLIFIER MODULE
  ASSEMBLY DIAGRAM
    (SHEET 2 OF 2)
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FIGURE 7-26.  PREDATOR SCHEMATIC DIAGRAM - FM-1C1/FM-500C1 TRANSMITTERS
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