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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 containars
and compared with the amount shown on the shipping papers. If a shortage or evidence of damage is noted, insist
that notation to that eifect 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. Eqguip-
mert requiring repair or overhaul should be sent by common carrier, prepaid, insured, and well protected. 1If proper
shipping materials are not available, contact the Customer Service Department for a shipping container. Do not the
mail equipment. We can assume no jiability 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
eguipment 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. - GQuincy Facility
4100 N. 24th St. P.O. BOX 3606
Quincy, Hlinois 62305

- Telephone: {217) 224-9600
Fax: (217) 224-9607
E-Mail: General - bdcast@bdcast.com
Web Sie: www.bdeast.com

RF PRODUCT TECHNICAL ASSISTANCE - REPAIR ~ EMERGENCY/WARRANTY REPLACEMENT PARTS -

Telephone: (217} 224-9617 (8 AM to 5 PM Central Time)
(217) 224-9600 {During Non-Business Hours)

E-Mail: riservice@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 ang 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 customaer,

WARRANTY ADJUSTMENT.

Broadcast Electronics, Inc. warranty is inciuded in the Terms and Conditions of Sale. In the event of a warranty
claim, replacement or repair parts will be supplied F.C.B. factory. At the discretion of Broadcast Electrenics, the
customer may be required to return the defective part or equipment to Broadcast Electronics, Inc. F.O.B. Quincy,
Hinois. 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 Elecironics, Inc. reserves the right to modify the design and specifications of the equipment in this
manual without notice. Any modifications shall not adversely affect performance of the equipment so maodified.




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

AROCUND SUCH PRODUCTS. UNINFORMED OR CARELESS OPERATION OF THESE DEVICES CAN RESULT
gg%g?T%ERFORMANCE, DAMAGE TO THE DEVICE OR PROPERTY, SERIOUS BODILY INJURY, AND POSSI-

The operahon of power transistors involves one or more of the fol!cvvmg hazards any one of which, in the absence of
safe operaling practices and precautions, could result In serious harm to pefsonnal

A, HIGH VOLTAGE ~ Normal opetating 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 remeved,

HIGH VOLTAGE

The transmitter operates at voltages high enough to kill through electrocution. Personnei 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 permitied in the vicinity of open
energized BF generating circuits, or RF transmissicn systems (waveguides, cables, conneclors, 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 Javel” RF radiation continues to be a subject of investigation and controver-
sy. Itis generally agreed that prolonged exposure of personnel to RF radiation should be limited to an absolute mini-
mum, kI is also generally agreed that exposure should be reduced in working areas where personnel heat load is
above normal. A 10 mW/cm?2 per one tenth hour average level has been adopted by several U.S, Government agen-
cies including the Cecupational Safety and Health Administration (OSHA) as the standard protection guide for em-
ployes work environments. An even stricter standard is recommended by the American National Standards Institute
which recommends a 1.0 mW/cm? per one tenth hour average level exposure between 20 Hz and 300 MHz as the
standard employee protection guide (ANS] C95.1-1982).

AF 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 amenna, open RF genaerating
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

BeQ ceramic material is used as a thermal fink 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. BeQ
ceramics must be disposed of only in a manner prescribed by the davice manufacturer,
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~ SECTION |
GENERAL INFORMATION

INTRODUCTION.

Information presented by this section proﬁdes a general description of the Broadeast Elee-
tronics FM~1C/FM-500C transmitters and lists equipment specifications.

RELATED PUBLICATIONS.

The following list of publications provides data for equipment associated with the FM—1C/
FM--500C transmitters,

PUBLICATION NUMBER EQUIPMENT
5971050 . FX-50 FM Exciter
597-0008-004 FC-30 SCA Generator
597-0009-004 F8..30 Stereo Generator
597-1116 } VMC-16 Remote Control Unit
EQUIPMENT DESCRIPTION.
GENERAL.

The Broadcast Electronics FM~1C transmitter is a 1 kW solid-state FM transmitter de-
signed for continuous operation in the 87.5 MHz to 108 MHz broadeast band (refer to Fig-
ure 1-1). The Broadcast Electronics FM~500C transmitter is a 500 watt solid-state FM
transmitter designed for continuous operation in the 87.5 MHz to 108 MHz broadecast band
(refer to Figure 1-1). The FM-1C 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-500C transmitter is equipped with: 1) an FX-50 FM exciter, 2) two
modular switching power supply assemblies, 3) a modular sclid-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-1C/FM-500C features include:

1. The FX-50 exciter. The exciter is equipped with a digital frequency synthesizer
and superior audio performance.

2. Abroadband 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. Aninternal low-pass filter.
5. Modular solid-state broadband plug-in amplifier modules.
6. A CMOS controller with VSWR detection.

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 broadeast
band in 10 kHz increments, The FX-50 is designed to accept multiple wideband composite
inputs from a sterec 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.

»
BROADGAST
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1-10,

1-1L.

1-12.

1-13.

1-14.

1-15.

BROADCAST

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-freguency
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.

POWER SUPPLY. The FM-1C/FM-500C transmitters are equipped with two modular
switching power supply assemblies. A primary 2 kW switching power supply unit in
FM-1C models and a primary 1 kW switching power supply unit in FM-500C models pro-
vide dc operating potentials for the transmitter power amplifier cireuitry. A second 40
watt modular switching power supply is provided for the controller circuitry. The primary
power supply module is equipped with overload protection, over—voltage protection, high
temperature protection, and a soft~start feature which minimizes in—rush currents.

RF POWER MODULES. The FM-~1C transmitter is equipped with 2 RF power modules.

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

band solid-state RF amplifier and a logie cireuit board. The RF amplifier contains two

dual MOSFET power transistors operated in a push-pull configuration. Each module is :
designed to output 600 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 a front panel LED.

The LED displays normal, fault, and limit conditions.

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 de supply.

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, or a high temperature condition.

The controller is also equipped with metering circuitry. Meter amplifier/buffering circuits
are provided for PAl 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.

COMBINER. In FM-1C 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.

ELECTRONICS NG 1-2
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1-16.  TRANSMITIER CONFIGURATIONS.
1-17, The FM-1C/FM-500C transmitters can be ordered in the following configurations:
P/N R DESCRIPTION

909-1001-204 - . FM-1C 1 kW FM Transmitter for operation in
. the 87.5 MHz to 108 MHz broadeast 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--1001-001 C FM-1C 196V to 252 V ac 50/60 Hz 2 kW single
phase power-factor-corrected power supply
option.

909--0501-204 FM-500C 500 watt FM Transmitter for operation

in the 87.5 MHz to 108 MHz broadeast 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--0501-254 FM-500C 500 watt FM Transmitter for operation
in the 87.5 MHz to 108 MHz broadcast band, 96V
to 133V ac 50/60 Hz single phase supply. Includes
FX-50 FM exciter, 96V to 133V ac 50/60 Hz
single phase operation.

9090501001 FM-500C 196V to 252V ac 50/60 Hz 1 kW single
. .phase power-factor—corrected power supply
_. R 'optiqn. :
1-18. OPTIONAL EQUIPMENT AND SPARE PARTS KITS.

1-19, The following text presents the optional equipment and spare parts kits available for the
use with the FM-1C/FM-500C transmitters,

PIN DESCRIPTION
909-0050-204 FS-30 Stereoc Generator.
909-0051-204 _ » FC-30 FM SCA Generator.
909-0137 - Local Control Disable Option, FM-1C/FM-500C.

9791056 Recommended spare parts kit for the FM-1¢/
S FM-500C transmitter. Includes parts for the
FX-50 Exciter. Includes selected switches, relays,
. ete. Does not include semiconductors.

979-1057 - Recommended semiconductor kit for the FM-1¢/
' - FM-500C Transmitter. Includes semiconductors
for the FX-50 Exciter.
979--1058 100% semiconductor kit for the FM-1C/FM-500C
transmitter. Includes parts for the FX-50 exciter, -
907-0016-201 VMC-16 Voice Remote Control Unit, FM-1C .
907-0016-200 VMC-16 Voice Remote Control Unit, FM-500C

1-20.  EQUIPMENT SPECIFICATIONS.

1-21, Refer to Table 1-1for electrical specifications or Table 1-2 for physical specifications of the
FM--1C/FM-500C transmitters.

= E F 2
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TABLE 1-1. FM-1C/FM-500C ELECTRICAL SPECIFICATIONS

(Sheet 1 of 3)
PARAMETER SPECIFICATION
RF POWER OQUTPUT
FM-1C 250 watts to 1 kW (as specified).
FM--500C 125 watts to 500 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 1.3:1 maximum without output
matching. Capable of operating into high VSWR
conditions with automatic power reduction. QOpen
and short circuit protected at all phase angles,

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

AM SIGNAL-~TO-NOISE RATIO:

Asynchronous

Synchronous

FM-1C

FM-500C

RF HARMONIC SUPPRESSION

FM SIGNAL-TO-NOISE RATIO:

FM-1C
Mono/Composite

Stereo

FM-500C
Mono

digitally programmed synthesizer. 10 kHz
increment programming.

68 dB below an equivalent reference carrier with
100% AM modulation @ 1000 Hz, 75 microsecond
deemphasis (no FM modulation present).

58 dB below an equivalent 1 kW reference car—
rier @ 100% AM modulation @ 1000 Hz, 75 uS
deemphasis with +75 kIfz FM modulation @
1000 Haz.

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.

Meets all FCC/DOC requirements and CCIR
recommendations.

88 dB below 75 kHz deviation @ 400 Hz meas—
ured in a 20 Hz to 30 kHz bandwidth with 75
microsecond deemphasis,

82 dB below 75 kHz deviation @ 400 Hz meas~
ured in a 20 Hz to 30 kHz bandwidth with 75
microsecond deemphasis.

88 dB below +75 kHz deviation @ 400 Hz meas~
ured in a 20 Hz to 30 kHz bandwidth with 75
microsecond deemphasis,

1 5 . BROADCAST
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TABLE 1-1. FM-1C/FM-500C ELECTRICAL SPECIFICATIONS

(Sheet 2 of 3)
PARAMETER SPECIFICATION

Composite 85 dB below 175 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:

Di_stortion 4:1 Monophonic, 1:1 Composite.

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

Distortion

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 te 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 o Distortion Produets)

AC POWER REQUIREMENTS

FM-1C 196 to 252V ac 50/60 Hz single phase.

FM-500C 196 to 252V ac 50/60 Hz single phase or 96V to
133V ac 50/60 Hz single phase.

gnospoast
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TABLE 1-1. FM-1C/FM-500C ELECTRICAL SPECIFICATIONS

(Sheet 3 of 3)
PARAMETER SPECIFICATION
AC POWER CONSUMPTION
FM-1C 2.2 kW typical at a 1 kW RF power output,
50 Ohm resistive load.
FM-500C 1100 watts typical at a 500 watt RF power
' output, 50 Ohm resistive load.
'OVERALL EFFICIENCY
FM-1C 47% or greater (AC line input to RF output).
N FM-500C 40% or greater (AC line input to RF output).

TABLE 1-2. FM-1C\FM-500C PHYSICAL AND ENVIRONMENTAL SPECIFICATIONS

PARAMETER

SPECIFICATION

PHYSICAIL
DIMENSIONS:
FX-~-50 Exciter

Transmitter

WEIGHT
FX-50 Exciter
Transmitter

FM-1C
FM-5060C

ENVIRONMENTAL

HEAT DISSIPATION
FM--1C (1 kw Qutput)

FM-500C (500 watt Output)

COOLING AIR REQUIREMENTS
AMBIENT TEMPERATURE RANGE

MAXIMUM ALTITUDE
50 Hz Operation

60 Hz Operation
MAXIMUM HUMIDITY

Width: 19.¢ inches (48.3 em).
Height: 5.25 inches (13.3 cm).
Depth: 19.00 inches (48.3 cm).

Width: 19.0 inches (48.3 cm).
Height: 21 inches (63.3 cm).
Depth: 22 inches (55.9 cm).

38 pounds (17.2 kg) unpacked.

103 pounds (46.7 kg) unpacked.
75 pounds (34.0 kg) unpacked.

1.5 kw (56120 Btw/H) at a 1 kW R¥ output, 50

Ohm resistive load.

800 watts (2730 Btw/H) at a 500 watt RF output,

50 Ohm resistive load.
700 cubic feet per minute (19.8 m®/min).
+32°F to +122°F (0°C to +50°C).

0 to 7,500 feet above sea level (0 to 2286 meters).
0 to 10,000 feet above sea level (0 to 3048 meters)

95%, non—condensing.

- ELECTRONICS iNCG
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SECTION i
INSTALLATION ,

INTRODUCTION. |

This section contains information required for the installation and preliminary checkout of
the Broadcast Electronics FM~1C/FM-500C transmitters.

UNPACKING.

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.

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 Broadeast Electronics.

ENVIRONMENTAL REQUIREMENTS.

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.

COOLING AIR REQUIREMENTS.

The FM~1C/FM-500C 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.

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.

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.

INSTALLATION.

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, eircuitry, nomenclature, and installa-
tion requirements. Installation is accomplished as follows: 1) equipment placement, 2)
equipment installation, 3) wiring, and 4) preliminary operation. .

EQUIPMENT PLACEMENT.

The FM-1C/FM-500C transmitters are designed for placement in a 19 inch EIA rack as-
sembly. 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. ‘

Ld
Eg BROADCAST
ELECTRONICS INC




2-16.

2-117.

2-18.

2-19.
2-20.

RACK PREPARATION. The transmitter can be mounted in any universal or military rack
assembly. Refer to Figure 22 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.

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 ¢m) above the transmitter for the exciter.

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

3. Prepare the rack for installation as follows:
 A. Forracks 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.

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

1. Refer to Figure 2-2 and locate the fransmitter 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 exciter.

2. Drill holes in the rack assembly for the two upper and two lower mounting screws
as follows:

A. Locate the upper mounting holes by measuring .625 inches (1.59 cm) from the
center line of the existing mounting hole as shown,

B. Using a.250 or .281 drill, bore holes in the rack assembly for the two upper
transmitter mounting screws.

C. Repeat the procedure for the two lower mounting screws,

3. Evaluate the rack and determine if the rack is equipped with tapped or untapped
mounting holes.

4, Prepare the rack for installation as follows:

- A. For racks with tapped holes, refer to Figure 2-2 and install the clip-nuts in the
drilled hole locations as shown.

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

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

EQUIPMENT INSTALLATION.

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.
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NOTES: 1.

NOTES .
1. COOLING AIR REBUIREMENT- 700CFM (18.8 M3/MIN)Y FILTER REQUIRED- 407-0162.

2. OROUND STRAP ENTRY IN LOWER LEFT CORNER AT REAR OF CABINET
3. RFE DUTRPUT CONNECTION- TYPE N CONNECTOR.,
4

. HEAT DISSIPATION:
FM-1C- 1.0KW (5120 BTU/H)Y AT A IKW RF OUTPUT, 50 OHM RESISTIVE LOUAD.

FM-500C~ 800W (2730 BTU/H) AT A S00 WATT RF OUTPUT, 50 [HM RESISTIVE LOAD.

5. WEIGHT:
FM-1(- TRANSMITTER= 103LBS <46.7KGS)
FM-S00C- TRANSMITTER= 75LBS (34 0KGS)

EXCITER= 3BLEBS (17.2KGSH,
EXCITER= 38LBS (17.2KGS).

6. AC POWER CONSUMPTION:

FM-10- 2.2KW AT A IKW RF OUTPUT INTD A 50 OHM RESISTIVE LOAD.
FM-500C- [, 1KW AT A S00W RF DUTPUT INTO A SO OHM RESISTIVE LOAL.

7. AU POWER INPUT:
FM~1C- 196 TO 252VAC 50-/80Hz SINGLE PHASE, 10 AMPERES.
FM~500C~ 195 TO 252VAC 50/60Hz SINGLE PHASE, © AMPERES.

FUSE OISCONNECT SWITCH RECOMMENED. FOR PROPER SIZING (OF FUSES,
REFER TO FOLLOWING TEXT, NATIDNAL ELECTRIC CODES, AND LOCAL CODES.

8. PRIMARY AC FUSED DISCONNECT:

FM-~-1C,

FUSE STZE- 20 AMP
WIRE SIZE- #12 CUPPER AWG,

FM-500C:

220V OPERATION-

FUSE STIZE- i5 AMP
WIRE SIZ&~ #14 COPPER AWG.

120V OPERATIDN-

FUSE S1ZBE~ 30 AMP
WIRE SIZE~ #10 COPPER AWG.

9. RACK REBUIREMENTS- 19" RACK UNIVERSAL MOUNTING.
281 DIAMETER HOLES DR 10-32 TAPPED HOLES, 15 VERTICAL RACK UNITS.

{0, AIR EXHALST SiZk- 320 SQ. IN. (2065 SH. M),

COPYRIGHT ) 1992 BROADCAST RECTRONICS, INC
597-1001-11

FIGURE 2-1. FM-1C/FM-500C TRANSMITTER
INSTALLATION DIAGRAM
(2-3/2-4)
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MOUNTING HARDWARE
MOUNT ING HAROWARE

\_
| 1. FOR UNIVERSAL RACKS WITH
TAPPED HOLES, USE #I0 x 374
PHILLIPS HEAD SCREWS,
FEOR ALL HOLES.

#10 x 374 #12 x 374 ] 2. FOR UNIVERSAL AND MILITARY

RACKS WITH LUNTAPPED HOLES,
USE #12 x 374 PHILLIPS HEAD
. SCREWS FOR ALL HOLES.
: 3, FOR MILITARY RACKS WITH
~ TAPPED HOLES:

A, USE #10 x 3/4 PHILLIPS HEAD
SCREWS FOR “A" HOLES.

8. #12 x 374 PHILLIPS HEAD
SCREWS FOR “B* HILES.

INSTALLATION
COPYRIGHT ©) 1992 BROADCAST ELECTRONICS, INC

597-1001-4B

FIGURE 2-2. FM-1C/FM-500C RACK INSTALLATION (SHEET 2 OF 2)
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2-21,

2~-22.

2--23,

2-24.

2-25.

2-26,

2-217.
2-28.

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.

Insert the transmitter in the rack and install the appropriate hardware in the two lower
mounting locations to secure the transmitter in the rack.

Using the appropriate hardware, install the remaining hardware to secure the transmitter
in the rack.

TRANSMITTER CONTROLLER FRONT PANEL REMOVAL. During installation and
maintenance of the FM-1C/FM-500C 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 transmiitter 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 ENSURE NO PRIMARY POWER IS CONNECTED TO
THE TRANSMITTER BEFORE PROCEEDING.
WARNING

EXCITER MOUNTING BRACKET INSTALLATION. The FM-1C/FM-500C transmitters are
equipped with an FX-50 exciter. The exciter is mounted above the transmitter chassis on
slide—rails. To install the FX~50 exciter, proceed as follows:

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.

Locate the exciter mounting brackets,
Refer to Figure 2-4 and install the brackets as follows:

1. Orienta 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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2-29.

EXCITER FASTENERS

2-30.

2-31.

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

WARNING

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~1C/FM-500C components,

refer to Figure 2-5 and proceed as follows:

L~ INSTALL EXCITER:
1. PLACE IN]T ON THE SLIOE RATLS.

2. SECURE THE EXCITER FASTENERS.

waivas/
N & ey

TR

|~ INSTALL BATTERY

SRR

NDTES:
b, FH-300C SUPPLIED
WITH 8F POWER
MODE 2 DMLY,

QW

=
7o)

CAUTION THE TRANSMITTER MAY BE DAMAGED IF THE R PIWER MODULES
ARE NOT SECURELY SEATED INTD THE MOTHERBDARD CONNECTDRS.
INSTALL RF POWER MODLLES:
. INSERT AN RF POWER MIDULE IN THE TRANSMITIER
CHASSIS,

2. FIRMLY PRESS THE RF PONER MODULE
INT THE MOTHERBUARD CONNECTORS.

3. SECURE THE RF POWER MUDLLE MOUNTING HARDWARE,
THE MOUNTING HARDWARE MUSY 8F SECURE 1O ENSURE
THE RF PO¥ER MOOWLE IS PROPERLY SEATED IN THE

CONNECTERS.
copvricH © 1992 BROADCAST ELECTRONICS, ING

597-1001-7

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

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,

Exciter Installation. The FX-50 exciter is mounted on the slide-rails above the transmit-
ter. To install the exciter, proceed as follows:

»
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2-32.

B3

Locate the FX-50 exciter.

Refer to FX~50 exciter manual 597-1050 and perform the PRELIMiNARY
INSTALLATION PROCEDURES to unpack and configure the exciter for the
desired operation.

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.

Once the exciter vertical alignment is adjusted, re~install the transmitter controller
front panel and secure the hardware,

RF Power Module Installation. The FM-~1C is equipped with RF power module 1 and RF
power module 2. The FM-500C 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-1C 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  THE TRANSMITTER MAY BE DAMAGED IF AN RF

POWER MODULE IS NOT SECURELY SEATED

CAUTION  INTO THE MOTHERBOARD CONNECTORS.

CAUTION AN RF POWER MODULE IS EQUIPPED WITH REAR-

PANEL MOUNTED CONNECTORS. TO PREVENT

CAUTION  DAMAGE TO THE CONNECTORS, INSERT/REMOVE

BROAD:

THE MODULES CAREFULLY AND DO NOT PLACE A
MODULE ON THE REAR-PANEL.

Locate the RF power modules, FM-1C models are equipped with RF power module
1 and RF power module 2. FM-500C models are equipped with RF power module
2.

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

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

Secure the RF power module mounting hardware. The mounting hardware must
be secure to ensure the RF power is properly seated in the connectors,

For FM-1C models, repeat the procedure for the RF power module 1. Install RF
power module 1 in the RF power module 1 location.

CAGT
ELECTRONICS INC
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WARNING ENSURE NO PRIMARY POWER IS CONNECTED TO
THE TRANSMITTER BEFORE PROCEEDING.
WARNING

2-33.  WIRING.

2-34, EXCITER CONNECTIONS. The FX-50 exciter will require re—connection to the transmit-
ter. Refer to the fo_llowing text to re~connect the exciter to the transmitter.

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

2. Refer to Figure 26 and connect cable 40 to the RF QUTPUT receptacle on the
exciter rear-panel.

EXCITER R.F. QUTPUT
TONNECTOR

CABLE 40

FX-50 EXCITER
WIRING - WIRE DES. TERMINAL

EXCITER COMNECTOR J22

53 OGN0 4

52 AL 5

51 FF 7
EXTERNAL INTERLOCK MITE

CONNECTER 21

R.F. BUTPUT CONNECTOR
TYPE "N" REBUIRED,

MODULATIGN MONITOR
CONNECTOR

FM-=10/FM-500C TRANSMITIER

REMBTE CONTREL
(ENNECTR J20

COPYRIGHT © 1992 BROADCAST ELECTRONICS, INC

FIGURE 2-6. FM-IC[FM—-{iOOC RECONNECTIONS ‘ ' 597-1001-8
sroaccasy |
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2-35.

2-36,

2-37.

2-38,

2-39.

2-41.

2-42.

REMOTE CONTROL. The FM-1C/FM-500C 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-1C/FM-500C remote control
functions and indications. The remote control connections are located on the transmitter
rear-panel (refer to Figure 2-6).

Remote control connections are interfaced to the transmitter at J20 on the transmitter
rear—panel (refer to Figure 2-6). Remote conirol 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.

The remote contrel 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 de 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 27 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. :

Rernote Forward/Reflected Power Meter Indications. Remote forward/reflected power
meter indications are located at TB2-1 and TB2-2, The indications can be programmed
for +4 volt de full-scale or +2 volt de 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.

Remote PA Voitage/Temperature Meter Indicalions. 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.

Remote PAT Forward Power/Current Meter Indications. Remote PA1 forward power/cur-
rent meter indications are located at TB2-5 and TB2~6. The indications can be pro-
grammed for +4 volt dc full-scale or +2 volt dc full-scale meter indications, The transmit-
ter is shipped with the remote PA1 forward power/current meter indications programmed
for +4 volt full-scale meter indications.

Remote PA2 Forward Power/Current Meter Indications. Remote PA2 forward power/cur-
rent meter indications are located at TB2-7 and TB2-8. The indications can be pro-
grammed for +4 volt dec full-scale or +2 volt de full-scale meter indications. The transmit-
ter is shipped with the remote PA2 forward power/current meter indications programmed
for +4 volt full-scale meter indications.

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.
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2-43.

2-45.

2-47.

2-48.

2-49.

2-50.

2-bL.
2-52.
2-53.

2-54.

B3

Transmitter Off Indicalions. 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 de¢) to indicate when the transmitter is disabled,

Transmitler 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, or 4) the transmitter temperature is greater than 50 °C (+122 °F), 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.

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 de signal to operate the trangmitter to
on. Negative control requires the use of a momentary contact to ground to operate the
transmitter to on.

Remote Transmilter 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 de signal to operate the transmitter to
off. Negative control requires the use of a momentary contact to ground to operate the
transmitter to off,

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 de 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.

Remote Power Level Lower Confrol. 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 contaet 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.

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 de signal to reset the transmitter fault circuitry. Negative control requires the use
of 2 momentary contact to ground to reset the transmitter fault circuitry.

Remote Fail-safe Inpul. 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 de sig-
nal o indicate an enabled remote control unit. Negative control requires the use of a
ground to indicate an enabled remote control unit.

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

+15V DC Supply. A +15 volt de supply is provided for coaxial switch control relays. The
+15 volt de supply is located at TB2-20. The supply can provide up to 50 mA control op-
erations.

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 TB2-21, TB2-22, and TB2-23.

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

r
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2-55, EXTERNAL INTERLOCK. The FM-1C/FM-500C transmitters are equipped with an exter-
nal 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.

2-56. MODULATION MONITOR RECEPTACLE. The FM--1C/FM-500C 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 2V RMS sample at 1
kW for monitoring operations, -

2.57.  AUDIO INPUT CONNECTIONS. Audio input connections for the FM-1C/FM~500C trans-
mitters are located on the FX-50 exciter rear panel. To connect audio to the FM-1C/
FM-500C transmitters, refer to FX-50 exciter manual 5971050 and perform the WIR-
ING procedures in SECTION II, INSTALLATION.

2-58. RF OUTPUT TRANSMISSION LINE CONNECTION. The FM-1C/FM-500C transmitter RF

' output connection is located at the RF QUTPUT 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 connee-
tions. 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.

WARNING ENSURE PRIMARY POWER 1S DISCONNECTED
BEFORE PROCEEDING.
WARNING

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

9-59. AC POWER CONNECTIONS. The FM-1C transmitter requires a single phase source of
196V to 252V ae, 50/60 Hz at 20 Amperes. The FM-500C transmitter requires a single
phase source of 196V to 252V ac, 50/60 Hz at 15 Amperes or 96V to 133V ac, 50/60Hz at 30
Amperes. AC power is applied to the transmitter through an ac line cord and modular
connector. For FM—1C models, the transmitter ac power source must be protected by a 20
Ampere fused disconnect or circuit breaker. For FM~500C models, the transmitter ac pow-
er source must be protected by a 15 Ampere fused disconnect or circuit breaker for 220V ac
operation or a 30 Ampere fused disconnect or circuit breaker for 120V ac operation.

WARNING .
ENSURE PRIMARY POWER IS DISCONNECTED
WARNING BEFORE PROCEEDING.

2--60. FX-50 Exciter AC Line Voltage Programming. The FX-50 exciter is shipped from the fac-
tory for 194V to 266V ac 50/60 Hz operation. However, the exciter may be re-programmed
for 96V to 133V ac 50/60 Hz operation if required. If 110V ac operation is desired, refer to
FX-50 exciter instruction manual 597-1050 and perform the PRELIMINARY INSTALLA-
TION procedures in SECTION II, INSTALLATION.

-
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2-61. 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 assemb!e
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-1C 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-500C models, the ac line cord material
must contain: 1) minimum 14 gauge copper conductors for 220V ac operation or 10
gauge copper conductors for 120V ac operation and 2) the appropriate insulation
type such as S or SO (vefer to Figure 2~8). Determine 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 the appropriate power soéurce as follows:

1. FM-1C - 196V to 252V ac 50/60 Hz power source,
2. FM-500C ~ 196V to 252V ac 50/60 Hz power source for 220V operation or 96V
to 133V 50/60 Hz power source for 120V operation.

EXCITER

,,,,,
1

FM-1C/F8-500C TRANSMITTER

EXCITER AC POVER [IRD

FM-1C MEDELS: CIMNECT TO A 196V TD 252V AC 50480 Wz
&0 AMPERE PLYER SIIRCE.

FM-500C MODELS: CONMECT T A 195Y T 252V AC S0/B0 Hz
5 AMPERE POVER SOURCE HIR 220V AC DPERATION DR

A 96V 10§33V AC 5060 Hz 30 AMPERE PONER SULRCE
FOR_120v DPERATION

1F EXCITER IS RE-CONFIGLRED FIR 110V CFERATION,
COMECT EXCITER LINE COREY 7D 86V TO 33V
A POVER SOURCE.

TRANSMITIER AC FOWER L0
HIKIMIM CINDUCTER:

1) F-1C - Mo, 12 COPPER WIRE

23 P00 - 220V PERATIEN: No. 14 CHPPER ¥IRE
120V CPERATIEN: No. {0 {IFPER NIRE

FHASSIS GROLND LUG
STRAIN RELIEF

(IFPER CROUND STRAP

10 EARTH GROLND

WARNING _ )
EARTH GROLNG T THE CHASSIS GROLND LUG coPYRGH! © 1992 BROADCAST BLECTRONICS, ING

CIONNECT AM
WITH A 2* (5.08cn) WIE CBPPER STRAP

597-1001-10
FIGURE 2-8. FM-1C/FM-500C AC POWER CONNECTIONS
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2-62,

i
i

2-64.
2-65b.

2-66.

2-67.

2-68.

269,
2-70.
2-T71.

2-72,

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. Refer to Figure 2-8 and connect the exciter line cord to a 196V to 252V ac 50/60
Hz power source. If the exciter has been reprogrammed for 110V operation, connect the
exciter line cord to a 96V to 133V ac 50/60 Hz power source,

WARNING ENSURE PRIMARY POWER IS DISCONNECTED
BEFORE PROCEEDING.
WARNING

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

GROUND. The FM-1C/FM-500C 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. _

PRELIMINARY OPERATION.

The following text presents procedures for the preliminary operation of the FM-1C/
FM-500C 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-1C/FM-500C transmitters.

Ensure the appropriate ac power supply is applied to the transmitter and the FX-50 excit-
er.

Operate the POWER switch to ON. The following events will eccur:
1. Each RF power module MODULE STATUS indicator will illuminate yellow.
2. The INTERLOCK indicator will illuminate.
3. The OFF switch/indicator will illuminate.

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,

Depress the transmitter MULTIMETER FWD POWER switch/indicator. The MULTI-
METER will indicate 0 watts forward power. :

Depress the ON switch/indicator to illuminate the switch/indicator. Each RF power mod-
ule MODULE STATUS indicator will illuminate green,

Depress the exciter MULTIMETER FWD switch. The exciter MULTIMETER will indi-
cate the forward power recorded in the factory test data sheets,

Depress and held the transmitter POWERA&A 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:

P
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TABLE 3—1 FM-1C CONTROLS AND INDICAT ORS
{Sheet 2 of 4)

INDEX | NOMENCLATURE FUNCTION
NOI

6 POWERY 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, or 4} a
high reflected power condition.

8 INTERLOCK SWITCH: No Operation.
Switch/Indicator

INDICATOR: Hluminates 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 15 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 digabled.

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.

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.

3-3 E BROADCAST
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TABLE 3-1. FM-1C CONTROLS AND INDICATORS

(Sheet 3 of 4)

INDEX
NO.

NOMENCLATURE

FUNCTION

13

14

15

16

17

18

19

PA1 CURRENT
Switeh/Indicator

PA1 FWD POWER
Switel/Indicator

EXHAUSTAIR ° C.
Switch/Indicator

PWR SUPPLY VDC

Switch/Indicator

RFL POWER
Switch/Indicator

FWD POWER
Switch/Indicator

' POWER Switch

SWITCH: Configures the MULTIMETER to
display power amplifier module 1 current.

INDICATOR: A yellow display indicates the MULTT-
METER is configured to present power amplifier module 1
current.

SWITCH: Configures the MULTIMETER to
display power amplifier module 1 forward power.

INDICATOR: A yellow display indicates the MULTL-
METER is configured to present power amplifier module 1
forward power.

SWITCH: Configures the MULTIMETER to 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.

SWITCH: Configures the MULTIMETER to
display the power supply voltage.

INDICATOR: A yellow display indicates the MULTI-
METER is configured to present the power supply voltage.

SWITCH: Configures the MULTIMETER to
display the transmitter reflected power in watts.

INDICATOR: A yellow display indicates the MULTI-
METER is configured to present the transmitter reflected
power.

SWITCH: Configures the MULTIMETER to
display the transmitter forward power in watts,

INDICATOR: A yellow display indicates the MULTI~
METER is configured to present the transmitter forward
power.

Provides overload protection and primary ac power control
for the transmitter.

.
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TABLE 3-1. FM-1C CONTROLS AND INDICATORS
(Sheet 4 of 4)

INDEX
NO.

NOMENCLATURE FUNCTION

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,

TABLE 3-2. FM-500C CONTROLS AND INDICATORS
(Sheet 1 of 4)

INDEX
NO.

NOMENCLATURE FUNCTION

FX-50 Exciter Refer to the FX-50 exciter instruetion manual for a de—
. scription of the FX-50 controls and indicators.

MULTIMETER Display | Displays forward pow'er', reflected power, power supply
voltage, exhaust air temperature, PA forward power, and
PA current parameters as selected by the MULTIMETER

switches, :

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
cutput is enabled.

OFF Switch/Indicator SWITCH: Disables the transmitter RF output by muting
the exciter, power amplifier modules, and the power
amplifier power supply. -

INDICATOR: IHluminates to indicate the transmitter RF
output is disabled.

POWER A SWITCH: Instructs the system controller to raise
Switeh/Indicator the transmitter output power.

INDICATOR: Illuminates to indicate the POWER A
switeh is selected.

L
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TABLE 3-2. FM-500C CONTROLS AND INDICATORS

(Sheet 2 of 4)
INDEX | NOMENCLATURE FUNCTION
NO.
6 POWER ¥ SWITCH: Instructs the system controller to lower
Switch/Indicator the transmitter output power. .
INDICATOR: INuminates to indicate the POWER V
switch is selected.
7 RESET SWITCH: Clears the transmitter fault circuitry ift
Switch/Indicator 1) the switch is depressed and 2) if the fault
condition is removed.
INDICATOR: Illuminates to indicate a power amplifier
fault, a high temperature condition, or a high reflected
power condition,
8 INTERLOCK SWITCH: No Operation.
Switch/Indicator
INDICATOR: Hluminates 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 eperations. 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.

3-1 EE.BROADGAST
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TABLE 3-2. FM-500C CONTROLS AND INDICATORS

. (Sheet 3 of 4)

INDEX | NOMENCLATURE
NO.

FUNCTION

13 "PA CURRENT
Switch/Indicator

14 PA FWD POWER
Switch/Indicator

15 EXHAUSTAIR° C
Switch/Indicator

16 PWR SUPPLY VDC
Switch/Indicator

17 RFL POWER
: Switch/Indicator

18 FWD POWER
Switch/Indicator

19 POWER Switch

SWITCH: Configures the MULTIMETER to
display the power amplifier module current.

INDICATOR: A yellow display indicates the MULTI-~
METER is configured to present the power amplifier
medule current.

SWITCH: Configures the MULTIMETER to
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.

SWITCH: Configures the MULTIMETER to
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.

SWITCH: Configures the MULTIMETER to
display the power supply voltage,

INDICATOR: A yellow display indicates the MULTI-
METER is configured to present the power supply voltage,

SWITCH: Configures the MULTIMETER to
display the transmitter reflected power in watts.

INDICATOR: A yellow display indicates the MULTI-
METER is configured to present the transmitter reflected
power.

SWITCH: Configures the MULTIMETER to
display the transmitter forward power In watts.

INDICATOR: A yellow display indicates the MULTI-
METER is configured to present the transmitter forward
power.

Provides overload protection and primary ac power control
for the transmitter.

Ll
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TABIE 3-2. FM-500C CONTROLS AND INDICATORS
(Sheet 4 of 4)

INDEX
N 0.

NOMENCLATURE FUNCTION

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 transmitier off
condition.

GREEN DISPLAY: Indicates normal power
module RF Power output operation.

3-6.

3-7.
3-8.
3-9,

3-10.

3-11.

3-12.

3-13.

OPERATION.

NOTE ENSURE THE TRANSMITTER IS COMPLETELY IN.-
STALLED PRIOR TG PERFORMING THE FOLLOWING
NOTE PROCEDURES.

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

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.

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.

Operate the MULTIMETER to observe the transmitter forward and reflected power indi-
cations by performing the MULTIMETER OPERATION procedure in the following text.

Adjust the transmitter output power by performing the POWER ADJUST proceduré pre-
sented in the following text.

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.,

L3
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3-14.

3-15.
3--16.

3~17.

3-18.
3-19.

3-20.

3-21.

3-22,
3-23.

3--24.
3--25.

3-26.
3-217.

3-28.

3-29.
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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.

TURN-OFF.

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.

Operate the POWER switch to OFF to remove ac power from the transmitter.
MULTIMETER OPERATION.

The MULTIMETER is designed to display several transmitter operating parameters. To
operate the multimeter, proceed as follows:

For an FM-1C 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,

For an FM-500C 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.

POWER ADJUST.

The POWER A 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 A 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.

EXCITER OPERATION.

Refer to the FX~50 instruction manual for a complete description of the FX-50 operating
procedures. Perform the procedures to configure the FX-50 for the desired operation.

FAULT RESET.

To reset a transmitter fault condition, depress the RESET switch/indicator, If the fault
condition is remedied, the RESET indicator will extinguish.

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

Once the fault condition is remedied, depress the RESET switch/indicator. The indicator
will extinguish,

3-10



SECTION IV
THEORY OF OPERATION

1. INTRODUCTION.

4-2,  This section presents the theory of operation for the Broadcast Electronics
FM-1C/FM-~500C transmitters. :

4+3.  OVERALL OPERATION.

4-4, Information on overall FM~1C/FM-500C transmitter operation is presented in Figure
4-1. Refer to Figure 41 for information on overall FM-1C/FM-500C transmitter

operation.

4-5. POWER SUPPLY/RF CIRCUITRY OPERATION.

4-6. A deseription of the FM~1C/FM-500C transmitter power supply and RF circuitry is
presented in Figure 4-2. Refer to Figure 4-2 for ¥M-1C/FM-500C power supply/RF
circuitryii:nformation,

4-1. CONTROLLER CIRCUITRY OPERATION., -

48, A description of the FM-1C/FM~500C transmitter controller circuitry is presented in

Figure 4-3. Refer to Figure 4-3 for FM-1C/FM-500C controller circuitry information.

4-9. RF AMPLIFIER CIRCUITRY OPERATION.

4..10, A description of the FM-1C/FM-500C transmitter RF amplifier circuitry is presented in
Figure 44, Refer to Figure 4-4 for FM-1C/FM-500C transmitter RF amplifier circuitry
information,

Ld
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" SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section provides maintenance information, electrical adjustment procedures, and
troubleshooting information for the Broadcast Electronics FM—-1C/FM-500C transmitters.

5-3.  SAFETY CONSIDERATIONS.

| WARNING NEVER OPEN THE EQUIPMENT UNLESS ALL TRANS-
MITTER PRIMARY POWER IS DISCONNECTED. EN-
WARNING SURE ALL TRANSMITTER PRIMARY POWER IS DIS-

CONNECTED BEFORE ATTEMPTING MAINTENANCE
ON ANY AREA WITHIN THE TRANSMITTER.

54, The FM-1C/FM-500C 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-1C/FM-500C power amplifier stage consists of solid-state power amplifier .
devices. Figure 5-1 presents typical FM~1C/FM-500C 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.

5-1 B rooeer
WARNING: DISCONNECT POWER PRIOR TO SERVICING
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FIGURE 5-1. FM-1C/FM-500C TYPICAL PAEFFICIENCY

WARNING NEVER OPEN THE EQUIPMENT UNLESS ALL TRANS-
MITTER PRIMARY POWER IS DISCONNECTED. EN-
 WARNING SURE ALL TRANSMITTER PRIMARY POWER IS DIS-

CONNECTED BEFORE ATTEMPTING MAINTENANCE
ON ANY AREA WITHIN THE TRANSMITTER.

5-11, INSPECTION AND CLEANING. On aregular 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-1C/FM-500C 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,

. .
| = e 52
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514,

5-15,

5-16.

5-117.

5-18.

519,
5-20.

5-21.

522,
5~23,

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.

The transmitter uses disposable type air filters 1in, X 10 in. X 20 in. ( 2.54 em X 25.4 em
X 50.8 em). 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.

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.

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 oceur.

It is recommended the flushing fan mounting hardware be periodically checked. The
flushing fans are equipped with sealed bearings which do not permit lubrication. Ifa
bearing fails, the motor must be replaced.

SECOND LEVEL MAINTENANCE.

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 NEVER OPEN THE EQUIPMENT UNLESS ALL TRANS-
MITTER PRIMARY POWER IS DISCONNECTED. EN-
WARNING SURE ALL TRANSMITTER PRIMARY POWER IS DIS-

CONNECTED BEFORE ATTEMPTING MAINTENANCE
ON ANY AREA WITHIN THE TRANSMITTER.

The maintenance philosophy for the FM—~1C/FM-500C 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. -

CONTRO!.LER FRONT PANEL REMOVAL,

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.
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5-25.
5-26.
5-27.

5-28.
5-29,

5-30.
5-31.

5-32.
5-33.

5-34.

5-35.
5-36.

5-37.
5-38.

5-39.
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ELECTRICAL ADJUSTMENTS.

WARNING NEVER OPEN THE EQUIPMENT UNLESS ALL TRANS-
MITTER PRIMARY POWER IS DISCONNECTED. EN-
WARNING SURE ALL, TRANSMITTER PRIMARY POWER IS DIS-

CONNECTED BEFORE ATTEMPTING MAINTENANCE
ON ANY AREA WITHIN THE TRANSMITTER.

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.

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).
Procedure. To calibrate the multimeter display, proceed as follows:
Depress the transmitter OFF switch/indicator to illuminate the switch/indicator.

Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in SECTION I,
INSTALLATION and perform the procedure to remove the transmitter controller front
panel.

Connect the digital voltmeter between TP205 on the controller meter display cirenit board
and TP204 ground.

Refer to Figure 5-2 and adjust multimeter display calibration control R203 on the meter
display circuit board for a 3.0 volt de indication on the voltmeter.

Remove the test equipment and replace the controller front panel.

REFLECTED POWER METER CALIBRATION. Potentiometer R64 on the controller circuit
board calibrates the reflected power meter display. The following text presents the
procedure to adjust the reflected power meter calibrate control.

Required Equipment. The following eqmpment is required to adjust the reflected power
meter calibration control.

1. Insulated adjustment tool.

2. Test load and cable (50 Ohm Non-Inductive, Type N connector, 50 W
minimum).

Procedure. To adjust the reflected power meter calibration control, proceed as follows:

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.

Depress the ttansmitter OFF switch/indicator to illuminate the switch/indicator.

_Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in SECTION 11,

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

Disconnect: 1) cable 45 from the low-pass filter input on FM-500C models or 2) cable 43
from the low-pass filter input on FM-1C models.

' 54
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FIGURE 5-2. CONTROLLER AND METER DISPLAY CIRCUIT BOARD CONTROLS

5-40.
5-41.
5-42.
5-43.
544,
5-45.
546,

Connect a test cable between the test load and the low—pass filter input.

Disconnect cable 40 from the exciter RF output.

Disconnect the transmitter RF output cable.

Connect a test cable from the exciter RF output to the transmitter output connector.
Remove the exciter top cover and operate the MUTE switch to NEG.

Depress the transmitter MULTIMETERRFL POWER switch/indicator.

Operate the exciter to on and adjust the exciter POWER SET control if required for a: 1)
40 watt forward power indication on the exciter multimeter for an FM-1C or 2) 20 watt
forward power indication on the exciter multimeter for an FM-500C.

5-5 = e
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5-50.

5-51.
5-52.

5-53.

5~54.

5-55.
5-56.
5-57.
5-58.
5-59.
5-60.

5-61.

5-62.

5-63.

5-64.
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Refer to Figure 5-2 and adjust reflected power meter calibrate control R64 on the
controller cireuit board for the following indication on the transmitter multimeter: 1)
FM-1C = 40 watts and 2) FM~500C = 20 watts.

Remove the test equipment, replace the controller front panel, operate the exciter MUTE
switch to POS, and reconnect the exciter and transmitter cables.

VSWR FOLDBACK ADJUSTMENT. Potentiometer R112 on the controller circuit board
determines the VSWR level for foldback operations. The following text presents the
procedure to adjust the VSWR foldback control.

Required Equipment. The following equipment is required to adjust the VSWR foldback
control.

1. Insulated adjustment tool.

2. Test load and cable (50 Ohm Non-Inductive, Type N connector, 50 W
minimum).

Procedure, To adjust the VSWR foldback control, proceed as follows:
Depress the transmitter OFF switch/indicator to illuminate the switch/indicator.

Refer to TRANSMITTER CONTRéLLER FRONT PANEL REMOVAL in SECTION 1i,
INSTALLATION and perform the procedure to remove the transmitter controller front

~ panel.

Disconnect: 1) cable 45 from the low~-pass filter input on FM-500C models or 2) cable 43
from the low-pass filter input on FM-1C models.

Connect, a test cable between the test load and the low—pass filter input.
Disconnect cable 40 from the exciter RF output.

Disconneet the transmitter RF output cable.

.Connect a test cable from the exciter RF output to the transmitter output connector.

Remove the exciter top cover and operate the MUTE switch to NEG.

Operate the exciter to on and adjust the exciter POWER SET control if required for a: 1)
20 watt forward power indication on the exciter multimeter for an FM-1C or 2) 10 watt
forward power indication on the exciter multimeter for an FM-500C.

Refer to Figure 5-2 and adjust VSWR foldback control R112 on the controller circuit
board until the RESET indicator just illuminates,

Remove the test equipment, replace the controller front panel, re-adjust the exciter
output power to 40 watts for an FM-1C or 20 watts for an FM-500C, operate the exciter
MUTE switch to POS, and reconnect the exciter and transmitter cables.

OVER-TEMPERATURE CALIBRATION. Potentiometer R117 on the controller circuit
board calibrates the over—temperature detector circuitry. The following text presents the
procedure to calibrate the over-temperature detector circuitry.

Required Equipment. The following equipment is required to adjust t'he
over—temperature calibration control.

1. Insulated adjustment tool.

2. Soldering iron or heat gun.

5~-6
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5-65.
5--66.

5-67.
5-68.

5-69,

570,
5-T71.

5-T2,

5-T3.
5-74,
5-75.

5-76.

577,

5~78.
579,

5-80.

5-81,

Procedure. To adjust the over—temperature calibration eontrol, proceed as follows:

The transmitter MULTIMETER must be calibrated prior to adjusting the over
temperature calibration circuitry. Refer to MULTIMETER DISPLAY CALIBRATION in
the preceding text and perform the procedure to calibrate the display.

Depress the transmitter OFF switch/indicator to illuminate the switch/indicator.

Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in SECTION II,
INSTALLATION and perform the procedure to remove the transmitter controller front
panel. :

Energize the transmitter primary ac power and operate the transmitter at the desired
output power level.

Depress the transmitter MULTIMETER EXHAUST AIR C switch/indicator.

Locate the temperature sensor circuit board and place the heat source (soldering iron or
heat gun) near the transistor temperature sensor. Hold the heat source near the
temperature sensor eireuit board to obtain a 48 degree exhaust air temperature indication
on the transmitter multimeter.

Refer to Figure 5-2 and adjust over—temperature calibrate control R117 on the controller
circuit board until the RESET indicator just illuminates.

Depress the transmitter OFF switch/indicator to illuminate the switeh/indicator.

Remove the test equipment and replace the controller front panel.

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.

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 Nen-Inductive, Type N connector, 1.5 kW
minimum).

Procedure. To adjust the forward power calibration control, proceed as follows:
WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER

BEFORE PROCEEDING.
WARNING

Disconnect all transmitter primary power before proceeding.

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.

Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in SECTION 11,
INSTALLATION and perform the procedure to remove the transmitter controller front
panel,

Connect the test load and watimeter to the transmitter output,

*
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5-83.
5-84.

i

5-85.
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5-87.

5-88,

5-89.
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5-92.

5-93.
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595,
5-96.
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Energize the transmitter primary ac power and operate the transmitter at the desired
output power level as indicated by the in—line wattmeter.

Depress the transmitter MULTIMETER FWD POWER switch/indicator.

Refer to Figure 5~2 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 DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.
WARNING

Disconnect all transmitter primary power,

Remodve the test equipment replace the controller front panel, and reconnect the
transmitter output to the antenna,

PAV CALIBRATION. Potentiometer R133 on the controller eircuit board calibrates the PA
voltage detector circuitry. The following text presents the procedure to calibrate the PA
voltage detector circuitry.

Required Equipment. The following equipment is required to adjust the PA voltage
calibration control.

1. Insulated adjustment teol.
2. Digital voltmeter (Fluke 77 or equivalent).
Procedure. To adjust the PA voltage calibration control, proceed as follows:

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.

WARNING

Disconnect all transmitter primary power before proceeding.

The transmitter MULFIMETER 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.

Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in SECTIOIQ II.
INSTALLATION and perform the procedure to remove the transmxtter controller front
panel,

Remove an RF power module and connect the voltmeter between J603—-A2 on the
motherboard assembly and ground.

Energize the transmitter primary ac power.
Depress the transmitter MULTIMETER PWR SUPPLY VDC switch/indicator.

Refer to Figure 5-2 and adjust PAV CAL control R133 on the controller cirenit board until
the transmitter MULTIMETER display i is equal to the value presented on the digital
voltmeter.

5-8
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5-97.
5-98.

5-99.

5-100.

5-101.

5-102.
5--103.

5--104.

5-105.
5-106.

5-107.
5-108.

5-109.
5-110,

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
, BEFORE PROCEEDING.
WARNING

Disconnect all transmitter primary power.

Remove the test equipment, replace the controller front panel, and replace the RF power
module.

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.

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 .SO’I&——ISG temperaturé probe or equivalent Celsius indicating temperature
probe. ‘

Procedure. To adjust the temperature calibration control, proceed as follows:

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.
WARNING

Disconnect all transmitter primary power before proceeding.

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.

Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in SECTION 11,
INSTALLATION and perform the procedure to remove the transmitter controller front
panel. .

Energize the transmitter primary ac power.

Locate the temperature sensor circuit board and place the temperature probe near the
transistor temperature sensor. :

Depress the transmitter MULTIMETER EXHAUST AIR C switch/indicator.

Refer to Figure 5-2 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 DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.

WARNING

Disconnect all transmitter primary power.

Remove the test equipment and replace the controller front panel.
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5-112,

5-113. |
5-114.

5-115.

5-116.
5-117.
5-118.
5-119.

5-120.
5121,

5-122,
5-123.
5-124.

5-125.

5-1286.

PA FORWARD POWER CALIBRATION. Potentiometer R135 on the controller circuit
board calibrates the PA forward power detector cirenitry. The following text presents the
procedure to calibrate the PA forward power detector circuitry.

Required Equipment. The following equipment is required to adjust the PA ﬁ)rward
power calibration control.

1. Insulated adjustment tool,
2. Digité\} voltmeter (Fluke 77 or equivalent).
Procedure. To adjust the PA forward power calibration control, proceed as follows:

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.

Refer to TRANSMITTER CONTROLLER FRONT PANEL REMOVAL in SECTION 11,
INSTALLATION and perform the procedure to remove the transmitter controller front
panel.

Depress the transmitter OFF switch/indicator to illuminate the switch/indicator,
Connect the digital voltmeter between TP8 on the controller circuit board and ground.

Energize the transmitter primary ac power and operate the transmitter.

" Depress the transmitter RAISE switch/indicator to obtain a +5.0 volt dc indication on the

digital voltmeter.
Depress the transmitter MULTIMETER PA1 FWD POWER switch/indicator.

Refer to Figure 5-2 and adjust PA FWD CAL control R135 on the controller circuit board
until the transmitter MULTIMETER display equals 500 watts.

Depress the transmitter OFF switch/indicator to illuminate the swit¢ch/indicator,
Remove the test equipment and replace the controller front panel.

VSWR OVERLOAD. The VSWR overload level is established by potentiometer R94 on the
controller circuit board. Potentiometer 94 is adjusted by operating the control fully
clockwise. Refer to Figure 5-2 and adjust VSWR overload control R94 on the controller
circuit board fully clockwise.

RF POWER AMPLIFIER ADJUSTMENTS. The RF power 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, R12, R22, and R25. 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. Ifthe
controls are to be adjusted, contact the Broadcast Electronics Customer Service
Department.

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.

\J
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5-127,

5-128,

5-129.

;

5-130.
5-131.
5-132,

5-133.

5-134.
5-135,

5-136.

5-137.

5-138,

CAUTION ENSURE THE POWER SUPPLY VOLTAGE IS PROP-
ERLY ADJUSTED IN THE FOLLOWING PROCEDURE.

CAUTION THIS ALLOWS THE TRANSMITTER TO OPERATE AT
OPTIMUM EFFICIENCY AND PREVENTS THE AM.
PLIFIER DEVICES FROM OVER-DISSIPATION.

TRANSMITTER FREQUENCY RE-PROGRAMMING. The FM-1C/FM-500C 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-1C/FM-500C the transmitter
operating frequency.

Required Equipment. The following equipment is required to re~program the transmitter
operating frequency,

1. Calibrated in-line wattmeter with 1 kW element (Bird 43 or equivalent).

2. Test load and cable (50 Ohthon—Inductive, Type N connector, 1.5 kW
minimum),

Procedure. To re-program the transmitter operating frequency, proceed as follows:

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.

WARNING

Disconnect all transmitter primary power before proceeding,
Connect the test load and wattmeter to the transmitter output.

Refer to SECTION 4, AFC/PLL ASSEMBLY in FX-50 exciter pubhcatmn 597,.1050 and
perform the FREQUENCY SELECTION procedure.

Energize the transmitter primary ac power and operate the transmitter at the desired
output power level as indicated by the in-line wattmeter.

Depress the transmitter MULTIMETER FWD POWER switch/indicator.

Refer to Figure 5-2 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. J

Operate the transmitter RAISE and LOWER switch/indicators until the transmitter
MULTIMETER indicates a level 80 to 90 watts greater than the desired output power
level.

Refer to Figure 5-3 and adjust the power supply voltage control until both MODULE
STATUS indicators illuminate yellow.

Operate the transmitter LOWER switch/indicator until the transmitter MULTIMETER
indicates the desired output power level.

5-11 B zomser,
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FIGURE 5-3. POWER SUPPLY VOLTAGE ADJUST LOCATIONS
WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.
WARNING

5-139. Disconnect all transmitter primary power.

5-140. Remove the test equipment, replace the controller front panel, and reconnect the
_ transmitter output to the antenna,

CAUTION ENSURE THE POWER SUPPLY VOLTAGE IS PROP.
ERLY ADJUSTED IN THE FOLLOWING PROCEDURE.
CAUTION THIS ALLOWS THE TRANSMITTER TO OPERATE AT

OPTIMUM EFFICIENCY AND PREVENTS THE AM-
PLIFIER DEVICES FROM OVER-DISSIPATION.

5-141. TRANSMITTER POWER LEVEL CHANGE. The FM-1C/FM-500C transmitters are
programmed, operated, and tested at a specific power level when shipped from the factory.
If at a future date the transmitter is to be operated at a power level other than the
original factory programmed level, perform the following procedure to adjust the
transmitter for the optimum efficiency.

_ ELECTRONICS INC
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5--142.

5-143,

x

5144,
5-145.
5--1486.

5-147.
5148,

5-149,

5-150.

5-151.

5-152.
5-153.

5-154.

5-156.

Reqi.m'ed Equipment. ’I‘he following equipment is required to change the output power
leve

1. Calibrated in-line wattmeter with 1 kW element (Bird 43 or equivalent).
2. Test load and cable (50 Ohm Non-Inductive, Type N connector, 1.5 kW
minimum),

Procedure. To change the transmitter output power level, proéeed as follows:
WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
‘ BEFORE PROCEEDING.
WARNING
Disconnect all transmitter primary power before proceeding.
Connect the test load and wattmeter to the transmitter output.

Energize the transmitter primary ac power and operate the transmitter at the desired
output power level as indicated by the in-line wattmeter.

Depress the transmitter MULTIMETER FWD POWER switch/indicator.

Refer to Figure 5-2 and adjust FORWARD POWER CAL control R49 on the controller
circuit beard until the transmitter MULTIMETER display is equal to the value presented
on the in-line wattmeter.

Gperate the transmitter RAISE and LOWER switch/indicators until the transmitter
MULTIMETER indicates a level 80 to 90 watts greater than the desired output power
level,

Refer to Figure 5-3 and adjust the power supply voltage control until both MODULE
STATUS indicators illuminate yellow.

Operate the transmitter LOWER switch/indicator until the transmitter MULTIMETER
indicates the desired output power level.

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.
WARNING o

Disconnect all transmitter primary power.

Remove the test equipment, replace the controller front panel, and reconnect the

~ transmitter output to the antenna.

TROUBLESHOOTING.

CAUTION REMOVING OR INSTALLING A POWER MODULE
WITH THE TRANSMITTER ENERGIZED MAY RESULT

CAUTION IN DAMAGE TO THE MODULE. DO NOT REMOVE/
INSERT A POWER MODULE WITH THE TRANSMIT-
TER ENERGIZED. \

POWER SUPPLY MODULES. The FM-1C/FM-500C 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 de potentials for the PA
circuitry. Each power supply module is equipped with an ac line fuse. The following text
presents the procedures to remove the power supply modules.

BROADCAST
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5-156.

5-157.

5158,
5-159.

5-160,
5-161.
5-162.
5-163.
5164,
5-165.

5-166.

5-167.
5-168.

5-169.
5-170.
5-171.
5-172.

5-173.
5-174.

5-175.

BROAL

Once a module is removed, check the power supply fuse. If the power supply fuse has not
blown, contact the Broadeast Electronics Customer Service Department. Due to the ‘
hazardous procedures and the proprietary information required to troubleshoot.a power
supply module, additional troubleshooting operatmns are Hmited to visual inspections and
resistance checks using a voltmeter.

Confrol!er Power Supply Removal. To remove the controller power supply module,
proceed as follows:

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.
WARNING '

Disconnect all transmitter primary power.

Remove all the Phillips—-Head screws securing the transmitter rear—~panel to the side
panels.

Remove the transmitter rear panel,

Remove the two Knurled nuts securing fan B2 to the interior panel.

Remove the fan.

Remove the two stand-offs securing the controller power supply module to the side panel.
Disconnect the wiring and remove the controller power supply module.

Once power supply troubleshooting is complete, re-install the supply by reversing the
preceding procedure.

Main Power Supply Removal. To remove the Main power supply module, proceed as
follows:

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER
BEFORE PROCEEDING.
WARNING

Disconnect all transmitter primary power.

Remove all the Phillips-Head screws securing the transmitter rear-panel to the side
panels.

Remove the transmitter rear panel.
Remove the two Knurled nuts securing fan B2 to the interior panel.
Remove the fan.

Remove the three Phillips—Head screws securing the Main power supply module to the
interior panel.

Disconnect the wiring and remove the Main power ‘supply module.

Once power supply troubleshooting is complete, re-install the supply by reversing the
preceding procedure.

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).

5-14
WARNING: DISCONNECT POWER PRIOR TO SERVICING



Power Amplifier Module Exchange Program. If a power amplifier module is determined

5-176.
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.

5-177. TRANSMITIER TROUBLESHOOTING PROCEDURES. Table 5-1 presents troubleshooting
information for the FM-1C/FM-500C 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.

5-178. TRANSMITIER COMPONENT LOCATIONS. Figure 5-4 presents the transmitter
component locations. Refer to Figure 5-4 as required during the troubleshooting
procedures to locate components within the transmitter.

TABLE 5-1. FM-1C/FM-500C TROUBLESHOOTING
(Sheet 1 of T)
SYMPTOM CIRCUITRY TO CHECK
NO OUTPUT POWER 1. Exciter AFC is unlocked. Refer to the FX-50
INTERLOCK INDICATOR exciter manual and troubleshoot the exciter.
EXTINGUISHED
MODULE STATUS INDICATORS
ILLUMINATE YELLOW
EXCITER LOCK INDICATOR
EXTINGUISHED
NO OUTPUT POWER . Operate the remote control switch to disable,
MODULE STATUS INDICATORS A. Ifthe interlock indicator is extinguished, check
ILLUMINATE YELLOW the external interlock.
INTERLOCK INDICATOR B. I the interlock indicator ﬁlummates, check the
EXTINGUISHED remote control unit,
FM-1C . Check the exciter forward power. The forward power
LOW OUTPUT POWER must be 40 W,
MODULE STATUS INDICATCRS . If the exciter forward power is low, refer to the
ILLUMINATE YELLOW FX~50 exciter manual and troubleshoot the

exciter.

. If the correct exciter forward power is present,

depress the PWR SUPPLY VDC switch. The voltage
must be equal to the normal operating voltage.

. 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.

. If the PA voltage is low, increase the PA voltage until

the MODULE STATUS indicators illuminate green.

BROALCAST
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CONTROLLER POWER SUPPLY 181
ASSEMBLY

FX-50

EXCITER
MOvV3
i

MOvZ2

REJECT LDAD

MoV (FM-1€ ONLY?

TEMPERATURE SENSEOR
CIRCUIT BOARD

JUTPUT COMBINER
(FM-10 ONLY )

— LOW-PASS FILTER
ASSEMBLY

POWER AMPLIFIER
MODULE 1
(FM-10)

MAIN PUWER SLPPLY
ASSEMBLY

METER DISPLAY
CIRCUIT BOARD

METER SWITCH
CIRCUIT BOARD

CONTROLLER
CIRCUTIT BOARD

POWER AMPLIFIER
MODULE 2
(FM-1C AND FM-5000)

CONTROLLER
BATTERY

CONTROLLER .ON/OFF SWITEH-—-/////

CIRCUIT BUOARD

COPYRIGHT © 1993 BROADCAST ELECTRONICS, INC

597-1001-16

FIGURE 5-4, FM-1C/FM-500C COMPONENT LOCATOR (SHEET 1 OF 2)
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EXCITER CINNECTER 22

EXTERNAL INTERLOCK
EONNECTIR 221

REMOTE CONTRUOL CIWNNECTIR
J0

R.F, DRTPUT CONKECTOR
TYPE *N* REGRITRED,

MODULE 2 RF GUTPUT
MOCULATION MONITOR
UONNECTOR
MODULE | RF BuTeUT

REMDIE CENTRDL, -
INTERFACE CIRCUTT
BOARD

AL TNPUT RECEPTACLE

AIR FILYER

COPYRIGHT © 1993 BROADCAST ELECTRONICS, ING
597-1001-16A

FIGURE 5-4. FM~-1C/FM-500C COMPONENT LOCATOR (SHEET 2 OF 2)

TABLE 5-1. FM-1C/FM-500C TROUBLESHOOTING

. (Sheet 2 of 7) o
A SYMPTOM _ CIRCUITRY TO CHECK
FM-500C 1. Check the exciter forward power. The forward power
LOW QUTPUT POWER must be 20W.
MODULE STATUS INDICATOR 2. If the exciter forward power is low, refer to the
ILLUMINAYE YELLOW FX~50 exciter manual and troubleshoot the
exciter.

3. Ifthe correct exciter forward power is present,
depress the PWR SUPPLY VDC switch. The voltage
must be equal to the normal operating voltage.

4. I 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.

. .
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TABLE 5-1, FM-1C/FM-500C TROUBLESHOOTING
(Sheet3of 7)

- SYMPTOM

CIRCUITRY TO CHECK

MODULE STATUS INDICATORS
ILLUMINATE YELLOW

RESET INDICATOR
ILLUMINATED

RED MODULE STATUS
INDICATORS

RESET INDICATOR
ILLUMINATED

Lo

If the PA voltage is low, increase the PA voltage until
the MODULE STATUS indicators illuminate green.

Depress the reset switch.

If the module status and reset indicators do not dis—
play normal indications, depress the transmitter
multimeter FWD PWR switch. The forward power
must be equal to the TPO.

If the transmitter forward power is high,

depress the LOWER switch to lower the output
power to the TPO level.

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.

If the temperature is greater than 9 degrees above the
ambient room temperature, check the flushing

fans and the filter.

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 20 watts on FM~1C models and 10 watts on
FM-500C models. -

If the reflected power is greater than 20 watts for an
FM-1C or 10 watts for an FM-500C, check the output
transmission line and the antenna.

If the reflected power is less than 20 watts for an
FM-1C or 10 watts for an FM-500C, cheek the RF
power module logic circuit board.

Depress the reset switch.

If the module status and reset indicators do not dis~
play normal indications, check the exciter forward
power. The forward power must be: 1) FM-1C = 40W
or 2) FM-500C = 20W.

If the exciter forward power is low or not present,
refer to the FX-50 exciter manual and trouble~

shoot the exciter,

. If the exciter forward power is normal, depress

the transmitter multimeter FWD PWR switch.

The transmitter forward power must be equal to the
TPO.

If the transmitter forward power is high, depress
the LOWER switch and lower the output pewer to
the TPO level.

l"'-"- E ELET RGNS INC
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TABLE 5-1. FM-1C/FM-500C TROUBLESHOOTING
(Sheet 4 of 7)

SYMPTOM CIRCUITRY TO CHECK

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 20 watts for an FM-1C or 10 watts for an
FM-500C.
9. If the reflected power is greater than 20 watts for an
© FM--1C or 10 watts for an FM-500C, check the
output transmission line and the antenna.
10.1f the reflected power is less than 20 watts for an
FM-1C or 10 watts for an FM-500C, bypass the low—
pass filter and connect the transmitter output to a
test load.
11.1f the MODULE STATUS indicators illuminates
green, defective low—pass filter.
12.1f the MODULE STATUS indicators remain red,
depress the transmitter multimeter PWR SUPPLY
VDC switch. The voltage must be equal to the
normal operating voltage.
13.1f the PA voltage is not present, check the main
‘power supply.
14.If the PA voltage is low or normal, increase the
‘voltage one volt and check for a green MODULE
STATUS indication. Repeat the procedure as
required up to a maximum voltage increase of four
volts.
15.1f the MODULE STATUS indicators remain red after
the PA voltage increase, defective RF amplifier

. - modules.
TRANSMITTER WILL NOT 1. Replace the battery in the controller.,
AUTOMATICALLY RETURN TO
RATED POWER AFTER AN
ACPOWER LOSS '
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.

»
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TABLE 5-1. FM-1C/FM-500C TROUBLESHOOTING

CAST
ELECTRONICS INC

(Shéet 5 of 7)
‘ . SYMPTOM CIRCUITRY TO CHECK
TRANSMITTER OFF 1. Defective controller power supply +15V output.
NO OFF INDICATOR '
NO INTERLOCK INDICATOR
NO MODULE STATUS
INDICATORS
TRANSMITTER OFF 1. Defective controller power supply +5V output.
WITH FRONT PANEL
INDICATIONS
NO MULTIMETER DISPLAY
MODULE STATUS INDICATORS
ILLUMINATE YELLOW
TRANSMITTER OFF 1. Defective controller power supply ~15V output.
WITH FRONT PANEL
INDICATIONS
MODULE STATUS INDICATORS
ILLUMINATE YELLOW
FM-1C _ 1. Depress the multimeter PWR SUPPLY VDC switch.
MODULE STATUS INDICATOR Increase the PA voltage one volt de and check the
ILLUMINATES YELLOW module for a green status indicator. Repeat the
procedure as required up to 2 maximum voltage
increase of four volts.
9. If the MODULE STATUS indicator remains yellow, on
FM-1C models record the module and
location ( module 1 or module 2) and place
module 1 in location 2 and module 2 in location 1.
3. If the module inserted into the location recorded in
the preceding step displays a yellow MODULE
STATUS indicator, check the transmitter combiner.
4. If the status indicator on the module recorded in the
preceding step remains yellow, the module is
defective. Troubleshoot the module and return the
PA voltage to the level recorded on the factory test
data sheet.
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, U1l,
U12, U13, U4, U1s, U16, UTE, U1, Ql Q4,U8D,
USC, USD, and U8B on the controller cireunit board.
3. If the HIGH is not present, check U7C on the
controller circuit board and S7 on the controller on/off
circuit board.
"BrOAD 5--20
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TABLE 5-1. FM-1C/FM~500C TROUBLESHOOTING

7 {(Sheet 6 of 7) 7
~ SYMPTOM CIRCUITRY TO CHECK
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 de 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 de signal at U6 pin 14 on the controller circuit
board.

6. -If the 7.9 volt signal is present, check Q3, U20, U19A,
U18A, and U18D on the controller circuit hoard,
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 UGD,
U9, U10, U1, Ul2, Y13, Uld, Ul5, U16, UTE,
U7, Q1, Q4, USD, USC, USD, and U7C on the
controller circuit board

TRANSMITTER OPERATES 1. Depress the transmitter multimeter PWR SUPPLY

NO MULTIMETER OPERATION VDC switch and check for a dec voltage at U201 pin 31
on the meter eircuit 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.

TRANSMITTER OPERATES 1. Check for a 3 VDC signal for a 1 kW output or a
NO FORWARD POWER METER 1.5 VDC signal for a 250 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

cireuit board.
TRANSMITTER OPERATES 1. Check U5SB on the controller circuit board.
WITH NORMAL INDICATIONS
RATED POWER CAN NOT BE
OBTAINED
5-21 BT RONIES NG
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TABLE 5-1. FM-1C/FM-500C TROUBLESHOOTING

(Sheet 7 of 7) _ .

- SYMPTOM ' CIRCUITRY TO CHECK
TRANSMITTER OPERATES 1. Check for a voltage at U2 pin 3 on the controller
NO REFLECTED POWER METER | ~  circuit board.

DISPLAY 2. If the voltage is not present, check the directional
coupler.

3. Hthe voltage is present, check U21A and U6B on the
‘controller circuit board and S301 on the meter switch
circnit board.

CIRCUIT BREAKER OPERATION 1. Check the MOVs, main power supply, controller

power supply, and the circuit breaker,

5-179.

5~180,

5-181.

5-182,

t
i

5-183.

£d
BROADRCAST

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-1C/FM-500C circuit
boards. ‘

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.

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.

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 MOST SOLVENTS WHICH WILL REMOVE ROSIN FLUX

ARE VOLATILE AND TOXIC BY THEIR NATURE AND
WARNING 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.

WARNING

WARNING

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.

5-22
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5-184. The board should be checked to ensure the flux has been removed and not just smearad.
Rosin flux is not normally corrosive, but rosin will absorb enough moisture in time o
become conductive and cause problems.
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SECTION VI
PARTS LIST

o1  INTRODUCTION.

6-2. This section provides parts lists for the FM~1C/FM-~500C transmitter. The parts lists pro-
vide descriptions and part numbers of electrical components, assemblies, and selected me-
chanical parts required for maintenance. Each parts list entry in this section is indexed
by reference designators appearing on the applicable schematic diagrams.

TABLE 6-1. FM-1C/FM-500C REPLACEABLE PARTS LIST INDEX

PAGE

TABLE DESCRIPTION PART NO.

6-2 FM-1C Transmitter . 909-1001-204 6-2
6-3 FM-500C Transmitter 909-0501-204 6-2

/254
64 Motherboard Circuit Board Assembly, FM-1C 919-0400 6-3
6-5 Motherboard Assembly, FM-500C 919--0400-001 64
6-6 Control Switch Circuit Board Assembly 919-0406-001 6-4
6-7 Display Circuit Board Assembly 919-0406-002 6-5
68 Meter Switch Circuit Board Assembly 919-0406-003 6-6
6-9 Remote Control Interface Circuit Board Assembly 919-0406-004 6-6
6--10 Temperature Sensor Circuit Board Assembly 919-0406-005 6-6
6-11 Controller Circuit Board Assembly 919-0407-001 6-7
6-12 Controller RF1 Filter Circuit Board Assembly 919-0467-002 6-12
6-13 Basic Harness Assembly 94904060 612
6-14 RF Cables Harness Assembly — FM-1C 949--0402 6~13
6-15 RF Cable Harness Assembly — FM-500C 9490401 6-13
6-16 RF Amplifier Module Assembly 959-0400 6-13
6-17 RF Amplifier Circuit Board Assembly 919-0401 6-14
6-18 RF Amplifier Cables Assembly 949-0403 6-15
6-19 Combiner/Directional Coupler Circuit Board Assembly 9190402 6-16
6-20 RF Amplifier Logic Circuit Board Assembly 919--0403 6--16
6-21 Output Combiner, FM--1C 959-0401 6-18
6-22 Low Pass Filter Assembly 959--0402 6-18
6-23 Low Pass Filter Main Cireuit Board Assembly 919-0405-001 6-19
6-24 Reject Load Assembly, FM-1C 9590403 6-19
6-25 Accessory Parts Kit, FM-1C/FM-500C 979-0400 6--19
/-0401
6-26 Local Control Disable Kit 9090137 6-19

6-1

-,
BROADOAST
= E s A



TABLE 6-2. FM-1C TRANSMITTER - 809-1001-204

REF. DES. DESCRIPTION PARTNO.  QTY.

B1,B2 Fan 6 inch (15.24 em), 250 ﬂ:_3/min 220V ac, 50/60 Hz, 40 Watt 3807650 2
CB1 Circuit Breaker, 2-Pole, 250V, 30 Amperes | 3410047 1
J4,d5 Housing, Pin, 2-Pin 4180702 2
J49,d10 Bulkhead Receptacle, Type N. Jack-to—Jack, UG30/U 418-0035 2
MOV 1thru Metal-Oxide Varistor, B40K275, 275V, 1680 Joules 140-0021 3
MOV3 : .

R4 Resistor, 100 Ohm +£1%, 20W, TO-220 Power Package 182-1032 1
TB1 Barrier Strip, 9 Terminal 412-0090 1
 —— Resistor, 100 Ohm +5%, 40W 1311033 1
s Pin Connector 4170036 4
— Power Supply, Computer Products, NFN40-7610, -15V 5%, 540--0006 1

+5 & 2%, +15V +10%/-3%, 85V to 264V Operation, 40W

i FX-50 Excitor, 194266 50/60 Hz Operation 909--1050--3285 1
—_— Motherboard Assembly 919-0400 1
s Control Switch Circuit Board Assembly 919-0406--001 1
SR Digplay Circuit Board Assembly 919-0406-002 1
min Meter Switch Circuit Board Assembly _ $19-0406--003 1
— Remote Control Interface Circuit Board Assembly 919--0406-004 1
 — Temperature Sensor Circuit Board Assembly 919-0406~005 1
e Controller Circuit Board Assembly 915-0407-001 1
s Controller RF] Filter Circuit Board Assembly 919-0407-002 1
— Basic Harness Assembly | 949-0400 1
 am RF Cable Harness Assembly 949-0402 1
e — RF Amp Module Assembly 9590400 2
N Output Combiner Assembly - 959-0401 1
— Low Pass Filter Assembly -959-0402 1
o — Rejéct Load Assembly _ 9590403 1
— Accessory Parts Kit : 9790400 1
 — 1

Power Supply, Pioneer Magnetics, PM2512A2-48D50-0-2F-4-25-  540-0008
122, 48V £10%, 2 kW _ .
909-1001-001 OPTION.

Power Supply, Pioneer Magnetics, PM2549A--5-48D46-0-2F-Y 540-0011 1
~25--122, 48V +10%, 2 kW, Power Factor Corrected

TABLE 6-3. FM-500C TRANSMITTER - 909—.—0501—204]—254

(Sheet 1 of 2)
REF. DES, DESCRIPTION PART NO. QTY.
FOR 220V MODELS
Bi1, B2 Fan 6 inch (15.24 em), 250 ft%/min 220V ac, 50/60 Hz, 40 Watt 3807650 2
CB1 Circuit Breaker, 2-Pole, 250V, 15 Amperes 341-0032 1

1 ]
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TABLE 6-3. FM-500C TRANSMITTER - 909-0501-204/-254

(Sheet 2 of 2)
REF. DES., DESCRIPTION PART NO. QryY.
FOR 120V MODELS

Bi1,B2 Fan 6 inch (15.24 em), 250 fi3/min 120V ac, 50/60 Hz, 40 Watt 380--7600 2
CB1 Circuit Breaker, 2-Pole, 250V, 30 Amperes. 3410047 1
J4,35 Housing, Pin, 2-Pin 418-0702 2
J9,J10 Bulkhead Receptacle, Type N. Jack-to-Jack, UG80/U 418-0035 2
MOV 1thru Metal-Oxide Varistor, B40K275, 275V, 1680 Joules 140-0021 3
MOV3
TB1 Barrier Strip, 9 Terminal 412-0090 1
—_— ~ Filter, Fan 380-5502 1
Pin Connector “ 417-0036 4
e Power Supply, Computer Preducts, NFN40-7610, 15V +5%, 540-0006 1

+53 2%, +15V +10%/-3%, 85V to 264V Operation, 40W
 — Power Supply, 48V dc Adj, 1 kW 540-0007 1
e FX-50 Exciter, 194266 50/60 Hz Operation 909-1050--325 1
i Motherboard Assembly 919-0400--001 1
—i Control Switch Circuit Board Assembly 919-0406-001 1
e Digplay Circuit Board Assembly 919-0406-002 1
e — Moeter Switch Circuit Board Assembly 919-0406--003 1
e Remote Control Interface Circuit Board Assembly 919-0406--004 1
S— Temperature Sensor Circuit Board Assembly 919--0406--005 1
S Controller Circuit Board Assembly 919-0407-001 1
— Controller RFI Filter Circuit Board Assembly 919-0407-002 1
— Basic Harness Assembly 949-0400 1
e RF Cables Harness Assernbly 949-0401 1
— RF Amp Module Assembly 959-0400 1
— Low Pass Filter Assembly 959-.0402 1
 — Accessory Parts Kit 979-0401 1 '
B Power Supply, Pioneer Magnetics, PM2026A-3-48D25-.0-2F-4 540-0007 1

-25-122, 48V 1£10%, 1 kW

9090501001 OPTION-

e Power Supply, Pioneer Magnetics, PM2926A-3-48D25-0-2F—4 5400010 1

~25-122, 48V £10%, 1 KW, Power—Factor-Corrected

TABLE 64. MOTHERBOARD ASSEMBLY, FM-1C - 919-0400
{Sheet 1 of 2)

REF. DES. DESCRIPTION _ PARTNO.,. = QTY.
Ci,C2 Capacitor, Ceramic Chip, 56 pF +5%, 500V 009-5613 2
C3 Capacitor, Ceramie, 2-8 pF, 350V de, Non-Polarized 0960008 1
C4,C5 Capacitor, Electrolytic, 47 uF, 35V 0204770 2

. .
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TABLE 6-4. MOTHERBOARD ASSEMBLY, FM-1C - 919-0400

(Sheet 2 of 2)
REF. DES. DESCRIPTION PARTNO.  QTY.
cs, C7 Capacitor, Mylar, 0.1 uF +10%, 100V 080-1053 2
Jeo1 Receptacle, 26-Pin Dual In-line 4182602 1
J602, J603 Connector, Female 417-0822 2
L1 Coil, Molded, .11 uH, 1A 3640011 1
R2,R3 Resistor, 005 Ohm 3%, 5W 1390007 2
RS Resistor, 10 k Chm 1%, 1/4W - 1001051 1
b Plug, BNC for RG-~142 cable 4170095 1
e Blank, Motherboard 5190400 1
TABLE 6-5. MOTHERBOARD ASSEMBLY, FM-500C - 919-0400-001
REF. DES. DESCRIPTION ' PART NO. QTY.
Cs ~ Capacitor, Electrolytic, 47 uF, 35V 0204770 1
c7 Capacitor, Mylar, 0.1 uF $10%, 100V : 030-1053 1
J601 Receptacle, 26-Pin Dual In-line 418-2602 1
J603 Connector, Female 417-0322 1
R3 Resiator, .005 Ohm 3%, 5W, WW 139-.0007 1
RS Reszistor, 10 k Ohm +1%, 1/4W 100~1051 1
e — Plug, BNC for RG-142 Cable 417-0095 1
e Blank, Motherboard 5190400 1
TABLE 6-8. CONTROL SWITCH CIRCUIT BOARD ASSEMBLY - 919-0406-001
(Sheet 1 0f 2) | ‘
REF. DES. DESCRIPTION - PARTNO.  QTY.
C8 thru Capacitor, Mica, 470 p¥F £1%, 500V 0404721 7
Cl4 :
C15, C16 Capacitor, Monolythic Ceramic, 0.1 uF* £20%, 50V 0031054 2
c17 Capacitor, Mica, 470 pF +1%, 500V 040-4721 1
D6, D12thru Dicde, IN4005, Silicon, 600V @ 1 Ampere 2034005 5
Dis : .
DSs1 Switch, PB, Momentary, LED Hluminated, Green 3400140 1
J1 Receptacle, Male, 3-Pin In-line 4170003 1
J101 Receptacle, 26-Pin Dual In-line 4182602 1
K1 Relay, 270-0058 1
Coil: 12V de '
Contact: DPDT, 120V ac @ 1 Amipere
" Jumper, Programmable, 2-Pin ) 340-0004 1
Q1 thru Transistor, Z2N7000, Mosfet, TO-92 Case 210-7000 3
Q3
R8 Resistor, 3.3 Meg Ohm 5%, 1/4W 100--3373 1
R9, R10 Resistor, 100 k Ohm +1%, 1/4W 1031082 2

-
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mLE 6-8. CbNTROL SWITCH CIRCUIT BOARD ASSEMBLY - 919-0406-001

(Sheet 2 of 2)

REF. DES. DESCRIPTION - PART NO. QTY.
R11 Resistor, 3.3 Meg Ohm 5%, 1/4W 100-3373 1
R12 Resistor, 3.01 k Ohm +1%, 1/4W 103--8014 -1
R13 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
Ri4 Registor, 10 k Ohm +1%, 1/4W 100-1051 1
R15 Resistor, 3.3 Meg Ohm 5%, 1/4W 100-3873 1
Rie Resistor, 100 k Ohm +1%, 1/4W 1031062 i
R17 Resistor, 3.3 Meg Ohm +5%, 1/4W 100-3373 1
R18 Resistor, 100 k Ohm 1%, 1/4W 1031062 1
R19 Resistor, 3.3 Meg Ohm £5%, 1/4W 100-3373 1
R20 thru Resistor, 715 Ohm +1%, 1/4W 100-7132 3
R22 ' .
R23, R24 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R25 Resistor, 3.3 Meg Ohm 5%, 1/4W 100-3373 1
R2s Resistor, 100 k Ohm +1%, 1/4W 1031062 1
R27 Resistor, 3.3 Meg Ohm 5%, 1/4W 100-3373 1
R28, R29 Resistor, 715 Ohm +1%, 1/4W 1007132 2
R30 Resistor, 1 k Ohm +1%, V4W 100-1041 1
R31 Resistor, 10 k Ohmn +1%, 1/4W 100--1051 2
R32 Resistor, 3.3 Meg Ohm 5%, 1/4W 100-3373 1
S53 Switch, PB, Momentary, LED Nluminated, Green 340--0140 1
84, 85 Switch, Pushbutton, Momentary, LED Tlluminated, Red 3400143 2
S8, 87 - Bwitch, Pushbutton, Momentary, LED Hluminated, Yellow 340-0139 2
U3 thru Integrated Circuit, H11AA1, Optical Isolator, AC Input 229-0111 7
(8] NPN Phototransistor, 6-Pin Dual In-Line Package.
U10, U1l Integrated Circuit, MC14106BF, Hex Schmitt Trigger, 14-Pin 228-4106 2
U2 Integrated Cireuit, ULN2004, 7 NPN Darlington Driver Pack, 2262004 1

16-Pin DIP
Uis Integrated Circuit, ULN2004, 7 NPN Darlington Driver Pack, 2262004 1

16-Pin DIP
Ui4 Integrated Circuit, Optical Isolator, NPN Photo Transistor, 229-0111 1

6-Pin DIP
XUS thru Socket, 6-Pin DIP 4170600 7
XU9
XU10,XU11  Socket, 14-Pin DIP 4171404 2
XU12,X0U13  Socket, 16-Pin DIP 417-1604 2
XU1i4 Socket, 6-Pin DIP 4170600 1
— Blank, Control Switch Circuit Board, FM-1C 519-0406-001 1

TABLE 6-7. DISPLAY CIRCUIT BOARD ASSEMBLY - 919-0406-002
{Sheet 1 of 2)

REF. DES. DESCRIPTION PARE NO. QTY.
C201 Capacitor, Monolythic Ceramie, 0.1 uF 120%, 50V 0031054 1

6-5
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TABLE 6-7. DISPLAY CIRCUIT BOARD ASSEMBLY - 919-0406-002

(Sheet 2 of 2)
REF. DES. DESCRIPTION PART NO. QTY.
C202 Capacitor, Mica, 50 pF +5%, 500V 040-5013 1
C208 Capacitor, Monolythic Ceramie, 0.1 uf* +20%, 50V 0081054 1
C204 Capacitor, Mica, 390 pF 5%, 100V 042--3922 1
C205thru  Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 5
C209
DS201 Display, FE0502W-DU LCD 4 Digit, 0.7” High 320--0021 1
4201 Connector, Printed Circuit Board Mounting, 10-PIN(Dual 5) 4181003 1
R201 . Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 1
R202 Resistor, 30.1 k Ohm 1%, 1/4W 100-3051 1
R203 Potentiometer, 10 k Ohm £10% 1/2W 1781054 1
R204 Resistor, 47.5K Ohm $1%,1/4W 103-4755 1
R205 Resistor, 182 k Ohm +1%, 1/4W 103-1826 1
R206 Resistor, 1.8 Meg Ohm 5%, 1/4W 100--1873 1
R207, R208 Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
TP201thru  Terminal, Turret, Double Shoulder 4131597 5
TP205
1201 Integrated Circuit, ICL7136CPL, 3-1/2-Digit A/D Converter, 220--7136 1
U202 Integrated Circuit, MC14070BCF, Quad Exclusive OR Gate, CMOS - 2284071 1
14-Pin DIP
XU201 Socket, 40-Pin DIP 417-4005 1
XU202 ~ Socket, 14-Pin DIP 417-1404 1
ST— Blank, Display Circuit Board 519-0406-002 1
TABLE 6-8. METER SWITCH CIRCUIT BOARD ASSEMBLY - 919-0406-003
REF. DES. DESCRIPTION PART NO. QTY.
Jaol Receptacle, 26-Pin Dual In-line 4182602 1
R301 Registor, 10 k Ohm +1%, 1/4W 10061051 1
8301 Switch, 8 Section, 2PDT Pushbutton, Black/Yellow Indication 3400124 1
8302 ' Switch, Toggle, SPDT, 5A @ 125V ac & 28V de 348-0123 1
e Blank, Meter Switch Circuit Board 5190406003 1
TABLE 6-9. REMOTE CONTROL INTERFACE CIRCUIT BOARD ASSEMBLY
-919-0406-004
REF. DES. DESCRIPTION . PART NO. QTyY.
P20 Plug, 2057371 AMP, Printed Circuit Board Mount, 25-PIN 4172501 1
TB2 Barrier Strip, 30 Terminal 412-3000 1
— Blank, Remote Interface Circuit Board 5190406004 1
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TABLE 6-10. TEMPERATURE SENSOR CIRCUIT BOARD ASSEMBLY - 919-0406-005

6-7

REF. DES, DESCRIPTION PART NO. QTY.
€501 Capacitor, Mica, 390 pF +5%, 100V 042--3922 1
G502 Capacitor, Monolythic Ceramie, 0.1 ulF +20%, 50V 003-1054 1
€503 Capacitor, Miea, 390 pl* 5%, 100V 042-3922 1
C504 Capacitor, Ceramic, 0.001 uF, 1 kV 002-1034 1
C5085 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003--1054 i
C5086 Capacitor, Ceramie, 0.001 uF, 1kV 002--1034 i
J501 Socket, 4-Pin ' 418-0255 1
R501 Resistor, 10 k Ohm +1%, 1/4W 1001051 1
R502 Resistor, 2.21 k Ohm +1%, 1/4W 1032241 1
U501 Integrated Circuit, LM35DZ, Celsius Temperature Sensor, 220--0035 1
TO-92 Casze
—_— Blank, Temperature Sensor Cireuit Board 519-0406-005 1
TABLE 6-11. CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0407-001
(Sheet 1 of 6)
REF. DES. DESCRIPTION PART NO. QTY.
BT1 Battery Holder, 9 Volt Rectangular 415-0002 1
C1 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
c2 Capacitor, Electrolytic, 1000 uF £20%, 35V 0241000 1
C3 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C4 Capacitor, Monolythic Ceramic, 0,1 uF £20%, 50V 0031054 1
C5 Capacitor, Electrolytic, 10 uF, 35V : 0231076 1
C6 thru Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 27
C33
C34 Capacitor, Mica, 390 pF +5%, 100V 042--3922 1
C35 thru Capacitor, Monolythic Cerarmic, 0.1 uF +20%, 50V 003-1054 B
C39
C40 Capacitor, Electrolytic, 10 uF, 35V 023--1076 1
C41 thru Capacitor, Menolythic Ceramic, 0.1 uF +26%, 50V 0031054 4
C44 -
C45, C46 Capacitor, Electrolytic, 1 uF, 50V 0241064 2
C47 thru Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 3
C49
C50, C51 Capacitor, Electrolytic, 1 uF, 50V 024-1064 2
C52, C53 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 0031054 2
D1, D2 Diode, Zener, IN4733A, 5.1V 5%, IW 2004733 2
D3 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 1
D4, D5 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 2
D6 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 1
D7 thru Diode, HP5082-2800, High Voltage, Schottky Barrier Type, 201-2800 3
D9
D10 thru Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 5
D14
@’Bﬁﬁ.&ﬁ
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TABLE 6-11. CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0407-001

(Sheet 2 of 6)

REF. DES. DESCRIPTION PART NO. QrY.
D15,D16 - Diode, HP5082-2800, High Voltage, Schottky Barrier Type, 2012800 2

70V, 15mA
D17 Diode, 1N4005, Silicon, 600V @ 1 Ampere 2034005 1
D18 thru Diode, HP5082--2800, High Voltage, Schottky Barrier Type, 201-2800 3
D20 70V, 15mA
D21 Diode, Zener, 1IN4733A, 5.1V 5%, 1W 2004733 1
D232 Diode, IN4005, Silicon, 600V @ 1 Ampere 203-4005 1
D23 thru Diode, HP5082-2800, High Voltage, Schottky Barrier Type, 201-2800 6
D28 70V, 15 mA
D29 Diode, 1N4005, Silicon, 600V @ 1 Ampere 2034005 1
J701 Connector, Printed Circuit Board Mounting, 10-PIN, Dual-In-Line 418-1003 1
J702, J7108 Receptacle, 26-Pin Dual In-line . 418-2602 2
J704 Socket, 4-Pin 418-0255 1
J705 Cennector, 9-Pin ' 4180900 1
J706,J707 Receptacle, 26-Pin Dual In-line 418-2602 2
JT708, J709 Receptacle, Male, 4-Pin In-Line 4170070 2
J710 Receptacle, Male, 3-Pin In-line 417-0003 1
P708 thru Jumper, Programmable, 2-Pin 3400004 3
P710
P7T08A, Jumper, Programmable, 2-Pin 3400004 2
P709A ‘
Q1 thru Transistor, 2N7000, Mosfet, TO--92 Case 210--7000 5
Q5
Rl Resistor, 470 Ohm +5%, 1/2W 110-4733 1
R2 Resistor, 4,99 k Ohm 1%, 1/4W 1005041 1
R3 Resistor, 1 Meg OChm +1%, 1/4W 103-1007 1
R4 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R5 Resistor, 34 K Ohm 1%, 1/4W, Metal 103-3405 1
Re Resistor, 10 Meg Ohm 5%, 1/4W 100-1083 1
R7 Resistor, 48.9 k Ohm 1%, 1/4W 103-4951 1
RS Resistor, 100 k Ohm 1%, 1/4W 103-1062 1
R9 Resistor, 4.99 k Ohm %1%, 1/4W 100-5041 1
R10 Resistor, 10 k Chm +1%, 1/4W 100-1051 1
R11 Resistor, 2k Ohm +1%, 1/4W 1002041 1
R12 Resistor, 4.99 k Ohm 1%, 1/4W 100-5041 1
R13 Resistor Network, 8-10 k Ohm £1%, 1/4W, 16-Pin DIP 226--1055 1
R14 Resistor, 10 k Ohm 1%, 1/4W 100-1051 1
R15 Resistor, 1k Ohm +1%, 1/4W 100-1041 1
R16 Resistor, 49.9 k Ohm 1%, 1/4W 1034951 1
R17 Resistor, 16.2k Ohm 1%, V4W 1031625 1
Ris8 Resistor, 34K Ohm, £1%, 1/4W 103-3405 1
R19 Resistor, 442 Ohm, 1%, 14W ' 103--4423 1
R20 Resistor, 4.53 k Ohm +1%, 1/4W 103-4534 1
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TABLE 6-11. CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0407-001

6-9

(Sheet 8 of 6)
REF. DES. DESCRIPTION PART NO. QTY.
R21 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R22 Resistor, 1 k Ohm £1%, 1/4W 1001041 1
R23 Resistor, 100 k Ohm £1%, 1/4W 1031062 1
R24 Resistor, 24.9 k Ohm 1%, 1/4W 103-2495 1
'R26 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R26 Resistor, 4.75 k Ohm 1%, 1/4W 103-4741 1
R27 Resistor, 2k Ohm £1%, 1/4W 1002041 1
R28 Resigtor, 10 k Ohm +1%, 1/4W 1001051 1
R29 Resistor, 1 k Ohm +1%, 1/4W 100--1041 1
R30 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R31 Resistor, 24.9 k Ohm £1%, 1/4W 1032495 1
R32 Resistor, 10 k Ohm £1%, 1/4W 1001051 1
R33 Resistor, 4.75 X Ohm %1%, 1/4W 103-4741 1
R34 Resistor, 2 k Ohm 1%, 1/4W 160-2041 1
R35 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R36 Resistor, 1k Ohm +1%, 1/4W 100-1041 1
Ra7- Resistor, 10 k Ohm %1%, 1/4W 100-1051 1
R38 Resistor, 49.9 k Ohm +1%, 1/4W 1034951 1
R39 Resistor, 24.9 k Ohm +1%, 1/4W 1032495 1
R40 Resistor, 10 k Ohm 1%, 1/4W 100-1051 1
R41 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R42 Resistor, 10 k Ohm %1%, 1/4W S 100-1051 1
R43 Resziztor, 49.9 k Ohm +1%, 1/4W 1034951 1
R44 Resistor, 24.9 k Ohm +1%, 1/4W 103--2495 1
R45 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R46 Resistor, 1 k Ohm +1%, 4W 100~1041 1
R47 Resistor, 10 k Ohm 1%, 1/4W 100-1051 1
R48 Resistor, 1k Ohm £1%, 1/4W 100-1041 1
R49 Potentiometer, 10 k Ohm +10%, 1/2W 177-1064 1
R50 thru Resistor, 10 k Ohm +1%, 1/4W 100-1051 3
R52 :
R53 Resistor, 1 k Chm +1%, 1/14W 100-1041 )3
R54 Resistor, 2.15 k Ohm 1%, 1/4W 103-2154 1
R55 Resistor, 432 Ohm +1%, 1/4W 103-4323 1
R56 Resistor, 8,87 k Ohm £1%, 1/4W 103-8874 1
R57 Resistor, 649 Ohm +1%, 1/4W 103-6493 1
R58 Resistor, 1.62 k Ohm 1%, 1/4W 103-1624 1
R59 Resistor, 1 k Chm +1%, 1/4W 100-1041 1
R60 Resistor, 23.2 k Ohm 1%, 4W 103-2325 1
R61 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R62 Resistor, 16.2 k Ohm 1%, 1/4W 1031625 1
R63 Resistor, 34K Ohm 1%, 1/4W 103-8405 1
R64 Potentiometer, 50 k Ohm +10%, 1/6W 177-5054 1
* R65 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
.BFIOAD
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TABLE 6-11. CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0407-001

‘(Sheet 4 of 6)
REF. DES. DESCRIPTION PART NO. QTY.
R66 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R87 Resistor, 20.0 k Ohm %1%, L/4W ' 103-2051 1
Res Resistor, 2.15 k Ohm 1%, 1/4W 103-2154 1
R89 Resistor, 49.9 k Ohm +1%, 1/14W C 1034951 1
R70 Resistor, 3.65 k Ohm +1%, 4W 103-3641 1
R71 Resistor, 8.06 k Ohm +1%, 1/4W 1038084 1
R72 Resistor, 1.62 k Ohm 1%, 1/4W 103-1624 1
‘R73 Resistor, 1 k Ohm £1%, 1/4W 1001041 1
R74 Resistor, 34K Ohm, 1%, 1/4W 103-3405 1
R75 Resistor, 845 Ohm +1%, 1/4W 1038453 1
R76 Resistor, 4.75 k Ohm +1%, V4W 103-4741 1
R77 Resistor, 10 kX Ohm +1%, 1/4W 1001051 1
R78 Resistor, 2.67 k Ohm +1%, 1/4W 103-2674 1
R79 Resistor, 442 Ohm, +1%, 1/4W 1034423 1
R8O Resistor, 8.66 k Ohm £1%, 1/4W 100--8641 i
R81 Resistor, 665 Ohm +1%, 1/4W . 103-6653 1
R82 Resistor, 3.65 k Ohm +1%, 1/4W 1033641 1
R83 Resistor, 1 k Ohm +1%, 1/4W 1001041 1
R84 Resistor, 3.65 k Ohm +1%, 1/4W 1033641 1
R85 Resistor, 845 Ohm £1%, 1/4W 103-8453 1
R38, R87 Resistor, 100 k Ohm £1%, 14W 103--1062 2
R88 Resistor, 12.7 k Ohm £1%, 1/4W 103-1276 1
R89 Resistor, 34K Ohm, £1%, 1/4W 1033405 1
R90, R91 Resistor, 51.1 Ohm +1%, 1/4W _ 103-5112 2
RO2 Resistor, 2.43 k Ohm 1%, V/4W 108-2434 1
R93 Resistor, 2.49 k Ohm +1%, 1/4W 103-2494 1
Ro4 Potentiometer, 10 k Ohm +10%, 1/2W C 1771054 1
Ro5 Resistor, 10 k Ohm 1%, 1/4W 1001051 1
ROG, Ro97 Resistor, 1 Meg Ohm +1%, 1/4W ‘ 1031007 2
Ro8 Resistor, 10 k Ohm 1%, 1/4W 100-1051 1
RO9 Resistor, 100 k Ohm 1%, 1/4W 103-1062 1
R100 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R101,R102  Resistor, 1 Meg Ohm +1%, 1/4W 103-1007 2
R103 Resistor, 10 k Ohm 1%, 1/4W 100-1051 -1
R104,R105  Resistor, 1 Meg Ohm 1%, 1/4W 103-1007 2
R106, R107  Resistor, 10 k Ohm +1%, V/4W 1001051 2
R108 Resistor, 715 Ohm, +1%, 1/4W ' 100-7132 1
R109, R110  Resistor, 100 k Ohm +1%, 1/4W 103-1062 2
R1l11 Resigtor, 4.99 k Ohm 1%, 1/4W 100-5041 i}
R112 Potentiometer, 10 k Ohm +10%, 1/2W : 177-1054 1
R113 Resistor, 10 k Ohm 1%, 1/4W : 100-1051 1
R114,R115  Resistor, 100 k Ohm 1%, 1/4W 108-1062 1
R116 Resistor, 10 k Ohm %1%, 1/4W . 100-1051 1
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TABLE 6-11, CONTROLLER CIRCUIT BOARD ASSEMBLY - 9190407001

(Sheet 5 of 6)

REF. DES. DESCRIPTION PART NO. QrTyY.

R117 Potentiometer, 500 Ohm £10%, 1/2W ' 177-5032 1

R1i8 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1

R119 Resistor, 4.99 k Ohm £1%, 1/4W 100-5041 1

R120 Resistor, 100 k Chm +1%, 1/4W 103-1062 1

R121 Resistor, 34K Ohm +1%, 1/4W 103-3405 1

R122,R123  Resistor, 100 k Ohm %1%, 1/4W 103-1062 2

Ri124 Resiztor, 1 Meg Ohm +1%, 1/4W _ 103-1007 1

R125 Resistor, 1 k Ohm +1%, 1/4W 1001041 1

Ri126 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1

R127,R128  Resistor, 4.99 k Ohm +1%, 1/4W 100-5041 2

R128 Resistor, 2k Ohm +1%, 1/4W 100-2041 1

R130 Resistor, 4.99 k Ohm £1%, V/4W 100-5041 1

R131,R132  Resistor, 1 Meg Ohm +1%, 1/4W 103--1007 2

R133,R134  Potentiometer, 10 k Ohm £10%, 1/2W 1771054 2

R135 Potentiometer, 1 k Ohm +10%, 1/2W 175~1034 1

R136 Resistor, 10 k Ohm 1%, 1/4W 100-1051 1

TP1 thru Terminal, Turret, Double Shoulder 4131597 9

TPY

n Integrated Circuit, LM358N, Dual Operational Amplifier, 2210358 -1
§-Pin DIP

U2 thru Integrated Cireuit, TLOT4CN, Quad JFET-Input Operational 221-0074 5

U6 Amplifier, 14-Pin DIP

u7 Integrated Circuit, MC14106BP, Hex Schmitt Trigger, 14-Pin 2284106 1

uUs Integrated Circuit, MC14011BCP, Quad 2-Input NAND Gate, CMOS, 228-4011 s
14-Pin DIP .

U9 thru Integrated Circuit, MC14516B, Binary Up/Down Counter, CMOS, 2284516 3

Ui 16-Pin DIP

U12, U13 Integrated Circuit, MC145038B, Hex Non-Inverting 3-State Buffer,  228-4503 2

‘ CMOS, 16~Pin DIP .

U4, Uis Integrated Cireunit, 14505, Hex Level Shifter, TTL to CMOS, 228-4504 2
16--Pin DIP .

Uls Integrated Circuit, AD565AJ, 12-Bit Digital/Analog Converter, 220--0565 1
24-Pin DIP

U7 Integrated Circuit, NE5S55N, Timer, 8-Pin DIP 2290555 1

V18 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 1
Amplifier, 14-Pin DIP '

U9 Integrated Cireuit, ULN2004, 7 NPN Darlington Driver Pack, 226-2004 1
16--Pin DIP

20 Integrated Circuit, NES55N, Timer, 8-Pin DIP 229-0555 1

U21 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 1

Amplifier, 14-Pin DIP
XR13 Socket, 16-Pin DIP ' 417-1604 1
Xu Socket, 8-Pin DIP 417-0804 1
- XU2 thru Socket, 14-Pin DIP 417-1404 7
Xus

6-11 k3 =] eroaocasy



TABLE 6-11, CONTROLLER CIRCUIT BOARD ASSEMBLY - 919-0407-001

(Sheet 6 of 6)

REF. DES. DESCRIPTION ‘ PART NO. QTY.
X9 thru Socket, 16-Pin DIP 417-1604 7
XU15

XU1s Socket, 24-Pin DIP 417-2404 1
XU17 Socket, 8-Pin DIP 417-0804 1
XU18 Socket, 14-Pin DIP 417-1404 1
XU19 Socket, 16-Pin DIP 417-1604 1
XU20 Socket, 8-Pin DIP 4170804 1
XUz21 Socket, 14-Pin DIP 4171404 1
N— Blank, Controller Circuit Board, ' 519-0407-001 1

TABLE 6-12. CONTROLLER RFI FILTER CIRCUIT BOARD ASSEMBLY - 919-0407-002

REF. DES. DESCRIPTION _ PART NO, QTY.
C201 thru Capacitor, Mica, 390 pF +5%, 100V 0423922 22
C224 . ‘

Ji9 Receptacle, 26-Pin Dual In-line 418-2602 1

J20 Receptacle, 25-Pin 417-2500 1

Jz21 ~Connector, 2-Pin 4170700 1

J22 Socket, 4-Pin 418-0255 1

R201 thru Resistor, 51.1 Ohm +1%, 1/4W ‘ 103-5112 1

R211

R212 thru Resistor, 1 k Ohm 1%, 1/4W 100-1041 6

R217

R218 thru Resistor, 100 Ohm +5%, 1/2W ) 110-1033 3

R220 .

R221 thru Resistor, 1k Ohm £1%, 1/4W 1001041 3

R228

R224, R225  Resistor, 47 Ohm 5%, 3-1/4W, WW 132-4721 2
1

e Blank, Controller RFI Filter Circuit Board 519-0407-002

TABLE 6-13. BASIC HARNESS ASSEMBLY - 949-0400

(Sheet 1 of 2)
REF. DES, DESCRIPTION PART NO. QTY.
Ji AC Input Receptacie, 2 Pole 3 Wire 15A 250V Service 418-0320 1
J2 Connector, Male, PLACSM1B00 417-0380 1
P2 Connector, Female, PLA03F1000-135.0 4170379 1
P3 Connector, AMP 7703551, 6-Pin 417-0236 1
P4, P5 Connector Housing, 2-Pin ‘ 418-0701 2
Ps, Connector Housing, 81156, 3 Position 417-0306 1
P7 Connector Housing, SL-1586, 6 Position 4170606 1
P19 Plug, Ribbon Cable, 26—Pin Dual In-line 418-2600 1

-
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TABLE 6-13. BASIC HARNESS ASSEMBLY - 949-0400

(8heet 2 of 2)
REF. DES. DESCRIPTION PART NO, QTY.
P21 Connector Housing, 2-Pin ' 418-0701 1
P22 Plug, Housing, 4-Pin 4180240 1
P23 : Contact Housing, 4-Pin In-line 4170138 1
Pi01 Plug, Ribbon Cable, 26-Pin Dual In-line 418-2600 1
P201 Socket, Connector, 10-Pin 417-1003 1
P301 Plug, Ribbon Cable, 26-Pin Dual In-line 418-2600 1
P501 Plug, Housing, 4-Pin 418-0240 1
Pso1 Plug, 26-Pin Dual In-Line 4170047 1
P01 Socket, Connector, 10-Pin 4171003 1
P702 Plug, Ribbon Cable, 26-Pin Dual In~line 418-2600 1
P703 Plug, 26--Pin Dual In-Line . 4170047 1
P704 Plug, Housing, 4-Pin 418-0240 1
P705 Connector Plug, 9-Pin 417-0059 1
P706 Plug, Ribbon Cable, 26-Pin Dual In-line 418-2600 1
P707 Plug, Ribbon Cable, 26-Pin Dual In-line 4182600 1
e Pins, Crimp Type ‘ 417-8766 1
— Connector, MC112N, Crimp Contact ) 417-0381 3
—— Connector, FC112ZN2, Crimp Contact ' 4170372 3
i Pin Connector, 3506201 417-0287 1
—_— Pins, Connector 417-0053 22
— Crimp Terminal, AMP 640707-1 410-2478 6
TABLE 6-14. RF CABLES HARNESS ASSEMBLY - FM-1C - 949-0402
REF. DES. DESCRIPTION PART NO. qQrTyY.
T — Connector, Straight N for 82--340 Cable 417-0120 8
e Plug, BNC for RG-142 cable ' ' 4170095 1
 — . Plug, Type N for RG-142 cable _ _ 418-0031 1
TABLE 6-15. RF CABLES HARNESS ASSEMBLY - FM-500C - 949-0401
REF. DES. DESCRIPTION PART NO. qQTY.
e Connector, Straight N for 82340 Cable 4170120 4
TABLE 6-16. RF AMPLIFIER MODULE ASSEMBLY - 9590400
(Sheet 1 of 2)

REF. DES, DESCRIPTION PART NO. QTY.
C10 Capacitor, Ceramic Chip, 15 pF 5%, 500V 009-1518 1

»
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TABLE 6-16. RF AMPLIFIER MODULE ASSEMBLY - 959-0400

(Sheet 2 of 2)
REF. DES, DESCRIPTION PART NO, QTY.
C13 thru Capacitor, Ceramic Chip, 470 pF 15%, 200V 0094723 4
Ci1s
C24 Capacitor, Ceramic Chip, 15 p¥ 25%, 500V 0091513 "1
€27 thru Capacitor, Ceramic Chip, 470 pF +5%, 200V 0094723 4
C30 :
P8o3 Connector, N Type, Right Angle, PCB Mount 417-0235 1
Q, Q2 Transistor, RF Power Mosfet, MRF-151G, 175 MHz, 50V, 300W 210-0151 2
Ri Resistor, 100 Ohm +1%, 20W, TO-220 Package 132-1032 1
R203 Resistor, 100 Ohm 5%, 260W 131-1034 1
T1,7T2 Transformer, RF Amplifier Output 8700050 1
w1, Wo Coaxial Cable Sections: 6100026 2
50 Ohm Rigid Coaxial Cable Matching Section
e RF Amp Circuit Board Assembly 9190401 1
—_— Combiner/Directional Coupler Circuit Board Assembly 9190402 1
— Logic, RF Amplifier Circuit Board Assembly 9190403 1
TABLE 6-17. RF AMPLIFIER CIRCUIT BOARD ASSEMBLY - 919-0401
(Sheet 1 of 2)
REF. DES. DESCRIPTION. PART NO. QTY.
C1, C2 Capacitor, Electrolytic, 47 uF, 35V 0204770 2
3 - Capacitor, Ceramic Chip, 36 pF 5%, 500V 009-3613 1
C4 Capacitor, Mica, 27 pF 5%, 260Vde 046-0027 1
Cs Capacitor, Mica, 22 pl* +5%, 250Vdc 0460022 1
Ce, C7 Capacitor, Ceramic Chip, 1000 pF +5%, 100V 009-1032 .2
Co Capacitor, Ceramie Chip, 68 pF 5%, 500V 009-6813 1
Cil, C12 Capacitor, Ceramic Chip, 1000 pF +5%, 100V . 009-1032 2
C17 Capacitor, Mica, Feedthru, 1000 pF £10%, 350V 0461030 1
C18 Capacitor, Mica, 680 pF £10%, 350V {46-0006 1
€20, C21 Capacitor, Ceramic Chip, 1000 pF 5%, 100V 009-1032 2
C23 Capacitor, Ceramic Chip, 68 pF 5%, 500V 0096813 1
C25, C28 Capacitor, Ceramic Chip, 1000 pF 15%, 100V 009--1032 2
C31 Capacitor, Mica, Feedthru, 1000 pF +10%, 350V 046-1030 1
Cc32 Capacitor, Mica, 680 pF £10%, 350V 046--0006 i
C34 Capacitor, Ceramic Chip, 1000 p¥ +5%, 500V 0091033 1
C35,C38 Capacitor, Ceramic Chip, 1000 pF +5%, 160V 009--1032 2
C38 Capacitor, Ceramic Chip, 1000 pF 15%, 500V 009-1033 1
C40 Capacitor, Ceramic, 2-8 pF, 850V de, Non—Polarized 096--0008 1
D3, D2 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 2
D31 Led, Tri~Color, Common Cathode 320-0031 1
F1 Fuse, 25A Type ATC 334-2500 1
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TABLE 6-17. RF AMPLIFIER CIRCUIT BOARD ASSEMBLY ~ 919-0401

(Sheet 2 of 2)
REF. DES, DESCRIPTION PART NO. Qry,
J1,J2 Receptacle, Male, 3-Pin In-line 417-0003 2
Jso1 Connector, Header, 40-Pin Dual~In-Line 4174040 1
L1,L2 Choke, RF Amplifier Decoupling, FM-1C ' 360-0146 2
P1, P2 Jumper, Programmable, 2-Pin 3400004 2
R2 Resistor, Chip, 2.2 k Chm +5%, 1/4W 101-2243 1
R3 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R4 Resistor, 267 k Ohm 1%, 1/4W 103-2676 1
R5 thru Resigtor, Chip, 22 Ohm +5%, 1/2W C111-2223 4
R8
R9 Potentiometer, 10 k Ohm £10%, 1/2W 177-1054 i
R10 Resistor, Chip, 2.2 k Ohm +5%, 1/4W 1012243 1
R11 Resistor, 47.5 k Ohm +1%, 1/4W 1084755 1
R12 Potentiomester, 10 k Ohm +£10%, 1/2W 177-1054 1
R13 Resistor, Chip, 2.2 k Obm 5%, 1/4W 1012248 1
R14 Resistor, 499 k Ohm £1%, 1/4W 103-4996 1
Ri5 Resistor, Chip, 2.2 k Ohm 5%, 1/4W 101-2243 1
R16 Resistor, 1 k Ohm $1%, 1/4W ) 100-1041 1
R17 Resistor, 47.56 k Ohm +1%, 1/4W 1034755 1
R138 thru Resistor, Chip, 22 Ohm +5%, 1/9W 1112223 4
R21
R22 Potentiometer, 10 k Ohm +10%, 1/2W 177-1054 1
R23 Registor, Chip, 2.2k Ohm 15%, 14W 10312243 1
R25 Potentiometer, 10 k Ohm +£10%, 1/2W : 1771064 1
R26 Resistor, Chip, 2.2 k Ohm 5%, 1/4W 101-2243 1
U1 Integrated Circuit, LM35DZ, Celsius Temperature Sensor, 2200035 i
T0O-92 Case
U2 Integrated Circuit, LM35DZ, Celsius Temperature Sensor, 220--0035 i
TO-92 Case
wé Coaxial Cable Sections: 610--0025 1
25 Ohm Rigid Coaxial Cable Matching Section
w38 Coaxial Cable Sections: 610-0025 1
* 25 Ohm Rigid Cosxdal Cable Matching Section
 — Fuse Clip 415-0015 2
e Blank, RF Amplifier Circuit Board 5190401 1
— RF Amplifier Cables Assembly 9490403 1
TABLE 6-18. RF AMPLIFIER CABLES ASSEMELY - 949-0403
REF. DES, DESCRIPTION PART NO. qQry,
Pgoz Connector, Male, Circuit Board Right Angle D, 4180322 1
Wi, W2 Coaxial Cable, RG316/U, Teflon, Impedance: 50 OHM 6211359 2

Capacitance:r 29.3 pF/ft. Nominal

»
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TABLE 6-19. COMBINER/DIRECTIONAL COUPLER CIRCUIT BOARD ASSEMBLY

-919-0402
REF. DES. DESCRIPTION PART NO. QTY.
C205 Capacitor, Mica, 1 pF, 500V 042-5025 1
C206 Capacitor, Ceramic Chip, 1000 pF £5%, 100V 002-1032 1
C207, C208  Capacitor, Ceramic, 47 pF 5%, 50V 0034712 -2
€209 Capacitor, Ceramic Chip, 1000 pF 5%, 100V : 009-1032 i
C212 thru Capacitor, Ceramic Chip, 1000 p¥ +5%, 100V 009-1032 3
C214
€215, €216  Capacitor, Ceramic Chip, 15 pF 5%, 500V 009-1513 2
D203 thru Diode, HP5082--2800, High Voltage, Schottky Barrier Type, 201-2800 1
D205 70V, 15 mA
L201, 1202  Coil, Molded, .11 uH, 1A 3640011 2
1203, 1.204 Inductor, Molded, 68 ulH 360--0106 2
R204, R205  Resigtor, 66.5 Ohm 1%, 1/4W . 1036652 2
R208, R210  Resistor, 1 k Ohm £1%, 1/4W 100-1041 2
e Blank, Combiner/Directional Coupler Circuit Board, FM-1C 5190402 1
TABLE 6-20, RF AMPLIFIER L.OGIC CIRCUIT BOARD ASSEMBLY - 919-0403
(Sheet 1 of 3)
REF. DES. DESCRIPTION PART NO. QTY.
C1 Capacitor, Ceramic Dise, 20 pF +10%, 1kV 0022013 1
2 Capacitor, Monolythic Ceramie, .047 uF £5%, 50V 003-4733 1
C3,C4 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 0031054 2
C5,C86 Capacitor, Monolythic Ceramie, .047 uF 5%, 50V 003--4733 2
C7 thru Capacitor, Monolythie Ceramie, 0.1 uF +20%, 50V 003-1054 4
Cio
C11 Capacitor, Monolythic Ceramic, .047 uF +5%, 50V 003-4733 1
C12 thru Capacitor, Ceramic Dise, 20 pF +10%, 1kV 0022013 3
Cl4
C15 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V . 03--1054 1
C16 thru Capacitor, Electrolytic, 10 uF, 35V , 023-1076 3
C18 .
Cl9 Capacitor, Monolythic Ceramie, 0.1 uf £20%, 50V 003-1054 1
c20 Capacitor, Electrolytic, 10 uF, 35V : , 0231076 1
C21 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 0031054 )3
C22 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
23, C24 Capacitor, Monelythic Ceramic, 0.1 u¥ +20%, 50V 0031054 2
C25, C26 Capacitor, Monolythic Ceramie, .047 uF 5%, 50V 0034733 2
D1 thru Diode, 1IN4148, Silicon, 75V @ 0.3 Amperes 203-4148 1
Dis ‘ ‘
D17 Diode, Zener, IN4742A, 12V £5%, 1W 2004742 1
D18 Diode, INB229 4,3V ' 201-0035 1
D19 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148

3l
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‘TABLE 6-20. RF AMPLIFIER LOGIC CIRCUIT BOARD ASSEMBLY - 919-0403

. (Sheet 2 of 3)

REF. DES. DESCRIPTION PART NO. qQTY.
Ps01 Receptacle, 40--Pin Dual In-line 4174041 1
Q1 thru Transistor, MPSA06, NPN, TO-92 Case 211-0006 7
Q7

Q8 Transistor, 2N3906, PNP, Silicen, T0-92 Case 210-3906 1
R1 Resistor Network, 5 k Ohm +1%, 1/4W, 16-Pin DIP 226--0500 1
R2 Resistor, 499 k Ohm +1%, 14W 103-4906 1
R3 Resistor, 2.74 k Ohm £1%, 1/4W 1032744 1
R4 Resistor, 409 k Ohm +1%, V/4W 1034998 1
R5 Potentiometer, 10 k Chm +10%, 1/2W 178-1054 1
R6 thru Resistor, 22.1 ¥ Ohm +1%, 1/4W 103-2211 3
R8

R9 Resistor, 162 k Ohm +1%, 14W 103-1626 1
R10 Resistor, 22.1 k Ohm +1%, 1/4W 103-2211 1
Ri1 Potentiometer, 100 Ohm £10%, 1/2W 1771085 1
R12 Resistor, 499 k Ohm +1%, 1/4W 103--4996 1
R13 Resistor, 2.74 k Ohm +1%, 1/4W 1032744 1
R14 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R15 Potentiometer, 10 k Ohm +10% 1/2W 178-1054 1
R16 Resistor, 499 k Ohm 1%, 1/14W 1034996 1
R17 Resistor, 2.74 k Ohm +1%, 1/4W 103-2744 1
R18 Resistor, 499 k Ohm +1%, 1/4W 103-4996 1
R19 Resistor, 140 Ohm $1%, V/4W 108-1403 1
R20 Resistor, 499 k Ohm +1%, 1/4W 1034996 1
R21 Resistor, 510 Ohm +5%, 1/2W 110-5133 1
R22 Resistor, 162 k Ohm +1%, 1/4W 103--1626 1
R23 Resistor, 499 k¥ Ohm +1%, 1/4W 1034996 H
R24 Resistor, 22.1 k Ohm +1%, 1/4W 103-2211 1
R25 Potentiometer, 10 k Ohm +10% 1/2W 1781054 1
R26 Resistor, 2.74 k Ohm 21%, 1/4W 103-2744 1
R27 _Resistor, 499 k Ohm 1%, 1/4W 1034996 1
R28, R29 Resistor, 1 k Ohm £1%, 1/4W 1001041 2
R30 Resistor, 15.8 k Ohm £1%, VAW 103-1585 1
R31, R32 Resistor, 499 k Ohm +1%, 1/14W 1034996 1
Ra33 Resistor, 1k Ohm £1%, 1/4W 100-1041 1
R34 Resistor, 5.11 k Ohm +1%, 1/4W 103--5141 1
R35 Resistor Network, 8-22 k Ohm 1/4W Resistors, 16-Pin DIP 2262250 1
R36, R37 Resistor, 22.1 k Ohm £1%, 1/4W 103-2211 2
R38 Resistor, 499 k Ohm 1%, 1/4W 1034596 1
R39, R40 Resistor, 1 k Ohm +1%, 1/4W 1001041 1
R41, R42 Resistor, 499 k Ohm +1%, 1/4W 103-49986 2
R43 Resistor, 1 k Ohm 1%, V4W 1001041 1
R44, R45 Resister, 22,1k Ohm 1%, 1/4W 103-2211 2
R486, R47 Resistor, 1 k Ohm +1%, 1/4W 1001041 2
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TABLE 8-20. RF AMPLIFIER LOGIC CIRCUIT BOARD ASSEMBLY - 919-0403

(Sheet 3 of 3)
REF. DES, : DESCRIPTION _ PART NO. QTY.
R48 Resistor, 7.68 k Ohm 11%, 1/4W 1037684 1
R49, R50 Resistor, 22.1 k Ohm 1%, 1/4W 103-2211 2
R51 Potentiometer, 20 k Ohm +10%, 1/2W 178-2054 1
R52 Resistor, 162 k Ohm 1%, 1/4W 103-1626 1
R53 Resistor, 1 k Ohm 1%, 1/4W 1001041 1
R54 Resistor, 47.5 k Ohm £1%, 1/4W 1034755 1
R55 Resistor, 1 k Ohm £1%, 1/4W 1001041 1
R56 Resistor, 10 k Ohm +1%, 1/4W 1001051 1
R57, R58 Resistor, 1k Ohm +1%, V/4W | 100-1041 2
R59, R60 Resistor, 51.1 Ohm +1%, 14W 103-5112 2
R61thru Resistor, 5.11 k Ohm 1%, 1/4W 103-5141 4
Re4 -
R65, R66 Resistor, 499 k Ohm, +1%, 1/4W 103-4996 2
R67T Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
R68 Resistor, 16.9 X Ohm +1%, 1/4W 103-1695 1
R69 Resistor, 22.1 k Ohm +1%, 1/4W ' 103-2211 1
_ TPl thru Terminal, Turret, Double Shoulder 413-1597 3
TP3
[931 Integrated Circuit, MPQ3799, Quad Amplifier, PNP, 14-Pin DIP 220-3799 1
U2 thru Integrated Circuit, TLOT4CN, Quad JFET-Input Operational 2210074 5
Us Amplifier, 14-Pin DIP
EU— Blank, Logic, RF Amplifier Circuit Board, FM-1C 5190403 1
L — Bheetmetal Edge Connector, Southco _ 4216508
TABLE 6-21. OUTPUT COMBINER, FM-1C - 959-0401
REF, DES,. DESCRIPTION PART NO. QTY.
—_ Connector, Female N to Printed Circuit Board, Panel Mount 417-0321 4
i Output Combiner Circuit Board 519--0404 1
TABLE 6-22, LOW PASS FILTER ASSEMBLY- 959-0402
REF. DES. DESCRIPTION " PART NO. QTY.
—— Receptacle, BNC 417-0016 1
— Receptacls, Type N 417-0204 1
 — Right Angle Plug—Jack, Type N 417-0105 1
— Low Pass Filter Main Circuit Board Assembly _ 919-0405-001 1
— Low Pass Filter Inductor Circuit Board 519-0409 1
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TABLE 6-23. ]iaOW PASS F]LTER MAIN CIRCUIT BOARD ASSEMBLY- 919-0405-001

REF. DES. ‘ DESCRIPTION - PART NO. QTY,
Cs ~ Capacitor, Mica, 390 pF 6%, 100V 042-3922 1
Cco Capacitor, Ceramie, 47 pF 5%, 50V 003-4712 1
C10, C11 Capacitor, Mica, 390 pF 5%, 100V 042--3922 2
ci2 Capacitor, Ceramic, 47 pF 5%, 50V 003--4712 1
C13,Ci4 Capacitor, Mica, 390 pF 5%, 100V 042-3922 2
D1, D2 Diode, HP5082-2800, High Voltage, Schottky Barrier Type, 201-2800 2
70V, 15 mA .
J23 Receptacle, Male, 4-Pin In-Line 4170070 i
L1 Coil 360-0145 1
12 RF Choke, .68 uH +10%, 495 mA Maximum, DC Resistance 3600108 1
0.60 Ohms
L3 RF Choke, 1.5 uH #10%, 580 mA Maximum, DC Resistance = 360-0032 2
' 0.30 Ohms T
Ri thru Resistor, 4563 Ohm 1%, 1/4W ' 1034533 6
Ré
R7,R8 Resistor, 1 k Ohm %1%, 1/4W 103-1041 2
R9 Resistor, 100 k Ohm £1%, 1/4W 103-1062 1
R10 thru Resistor, 249 Ohm +1%, 1/4W 103-2493 4
R13 o
Ri4 Resistor, 1 k Ohm 1%, 1/4W 103-1041 1
R15 Resistor, 100 k Ohm +1%, 1/4W 103-1062 1
— Blank, Low Pass Filter Main Cirenit Board 519-0405-001 1

TABLE 6-24. REJECT LOAD ASSEMBLY, FM-1C - 959-0403

REF. DES, DESCRIPTION PART NO. QTY.
— Resistor 50 Ohm +6%, 275W 140-0025 1
e Receptacle, BNC 417--6016 1
e Reject Load Matching Cireuit Board 519-0405-002 1

TABLE 6-25. ACCESSORY PARTS KIT, FM~1C/FM-500C ~ 979-0400/-0401

REF. DES, DESCRIPTION PART NO. QrY.
e AC Input Connector, Female, 2 Pole 3 Wire 15 Amp 250V Service 417-0320 1
—_— Air Filter, 9 3/4 X19 3/4 X 3/4 Inches ( 24.77 X 50,17 X 1.91 cm) 407--0182 2

TABLE 6-26. LOCAL CONTROL DISABLE OPTION - 909-0137
{Sheet 1 of 2)

REF. DES. DESCRIPTION PART NO. QTY.
e | Switch, Miniature Toggle, SPDT, 5A @ 120V ac or 2A @ 250V 348-7101 1
6-19 EfECTRONIGS INC



TABLE 6-26. LlOCAL CONTROL DISABLE OPTION - 909-0137

_ (Sheet 2 of 2)
REF. DES. DESCRIPTION ' PART NO, QTY.
— Plug, Housing, 2-Pin 417-0499 1

R Receptacle, Male, 2-Pin In~Line 4174004 i

L]
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SECTION VII
DRAWINGS

-1, INTRODUCTION.

7-2. This section provides schematic and assembly diagrams as indexed below for the Broad-
cast Electronics FM-1C/FM—-500C transmitters. For transmitters equipped with Revision
A Remote Control Systems, use the drawings presented in the Revision A Remote Control

System section.

FIGURE TITLE NUMBER

7=1 | OVERALL SCHEMATIC DIAGRAM, FM-1 TRANSMITTER SD909-1001-204

7-2 OVERALL SCHEMATIC DIAGRAM, FM-500C TRANSMITTER  SD909-0501-204

/254

7-3 SCHEMATIC DIAGRAM, MOTHERBOARD SC919-0400/-001

74 ASSEMBLY DIAGRAM, MOTHERBOARD ACY919--0400/-001

-5 SCHEMATIC DIAGRAM, CONTROLLER CIRCUIT BOARD SC919--0407-001

T-6 SCHEMATIC DIAGRAM, CONTROLLER RFI FILTER SC919-0407-002
CIRCUIT BOARD

-7 ASSEMBLY DIAGRAM, CONTROLLER / RFI CIRCUIT AD919-0407-001

BOARDS 002

7-8 SCHEMATIC DIAGRAM, CONTROL ON-OFF SWITCH 5C919-0406—001
CIRCUIT BOARD

7-9 SCHEMATIC DIAGRAM, CONTROLLER METER DISPLAY SC919-0406-002

7-10 SCHEMATIC DIAGRAM, CONTROLLER METER SWITCH SC919-0406-003

7-11 SCHEMATIC DIAGRAM, REMOTE INTERFACE BARRIER SB919-0406-004
STRIP

T-12 SCHEMATIC DIAGRAM, TEMPERATURE SENSOR SA919-0406-005

7-13 ASSEMBLY DIAGRAM, CONTROL CIRCUIT BOARDS AD919--0406-001

‘ /008

714 SCHEMATIC DIAGRAM, RF POWER MODULE SD959-0400

7-16 ASSEMBLY DIAGRAM, RF AMPLIFIER CIRCUIT AD919-0401
BOARD

7-16 ASSEMBLY DIAGRAM, COMBINER/DIRECTIONAL COUPLER AC919-0402

717 SCHEMATIC DIAGRAM, RF AMPLIFIER LOGIC CIRCUIT 5D919-2.0403
BOARD

7-18 ASSEMBLY DIAGRAM, RF AMPLIFIER LOGIC CIRCUIT AB919-0403
BOARD

7-19 SCHEMATIC DIAGRAM, LOW-PASS FILTER ASSEMBLY SB959--0402

7-20 ASSEMBLEY DIAGRAM, LOW-PASS FILTER MAIN CIRCUIT ADS19-0405-001

BOARD

. >
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gEii rorpes o g ‘B‘8I——~
FB-5 WLPRMSME BI-4 B g1, m L F2 e 0 Ci}*‘a 181
S0 - 4 15y 50t ~ 1 3B - 7
HB .5 TEWSMRE -2 ¥ !Jiia ) 2 {ag |{£ & S MoV S 3 EEd]
- 5 - 6 o) 501 -4 3 gy 15k
3 g5 -7 WIE RS PI-5 24 By 3 2 ° MOV3 TBig
: 22 -4 DNMBLE EXCITER  EXCITER 6 1 Le)
i X2 -2 XFELOER EXCIER G2 — 81
' N =53] EXCITER 53 Fes] 220V OPERATION + 1147 o
A —— — COPYRIGHT () 3993 BROADCAST ELECTROMICS, INC,
I_ PART OF REAM PANEL —[
cbl1 NGHTETARY AIGHTS are included 4n  [DAN. BY WATERIAL ®
J2 3 ) -
l i T 1,.pe 4 | ”‘i"“' - Brmmtio 1 wesitias 2 oo E 3293 SROADCAST ELECTRONICS INC.
. oo > pa l"ae Mmm:,mm%" Bt 00 W, 24T ST, 9.0.000 08 Gy, L. B E17T24 S0
K 3 { 3 ] 304 bocusents br used or Shtclteed ta ocurssnsomovmesmnmmir—3
» Ved __fm 3R B3 s S o T
o . CPRIGT @ 393 RADGAST ELECTRONICS, €. L ) TE] pueserizen o0 witing by P RTIT . FM-500C OVERALL SCHEMATIC
- L seov coemarion o gl AT | smmmewn T TEGE0_0501-204/254 | B
Y Y e - .
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COPYRIBHT (© 1492 BROADCAST ELECTRONICS, ING,
b
J601 J602 JB04 JE03 +PAY
&2 9% hny Wt &2 BN"pA2 MUTE J601, 50 RS Oey
PAV METEAING SAMPLE & AAA
JB01, g 4,602 JBOA,, 4,603 10k
L WY 5 PAR 18V PAL +PAT o2 f2 R 228510 spay
-+ s VAV b A A .
JB01, g 4pu802 JBO1, . 4803 ©.005 0,008
&2 385 PAY LOBIC BND o353 PA2 LOGIC.GND cg C”?F & 5 TCEF; 371 .
0. 1yl 474 47u L
J601 J602 JE01 J603
&30 3357PAg 115 A BNE EL Y Y /:j; ; -
J601 J602 JE01 J603
&AL 2157 PAt FAULT RESET €2 285" pp2 FAULT RESET JB02 44 10603
PA1 CURRENT LOAD & > PA2 CURRENT LOAD
JB0Y 55 54B02 JB01, .. 5603
&= 73 PA4 FOLDBACK STATUS &35 pAR FOLDBAGK STATUS J602 2803
PA4 CURRENT SOURCE > "PA2 CURRENT SOURCE
JB01,,, 5 yB02 JB01,,5 U603
€2 B35 7UPA1 FAULT STATUS €8 557" PAR FAULT STATUS J602 , o0 21 Y503
601 502 B0t 1603 PA1 CHASSIS GND & . » > PA2 CHASSIS GND )
£ 357"PA1 MODULE CURRENT & 3577 PaA2 MODULE CURRENT 601 Eai fl]
1 PAV_ATN
Js01 JB02 JB01 J603 GND &9
<2 33" ppq POWER LEVEL CONTROL &8 257 5pp POWER LEVEL CONTROL 0 1
JB01, 5 5802 JB01,,, 54603 ¢
€= 257 PA1 FORWARD POWER SAMPLE &2 257 PAD FORWARD POWER SAMPLE
,JB02
> PA1 AF INPUT
4 .
14603
(3> PA2 RF INPUT
z" p— —_— pr— e— haam — b i — e - - -1 -
SEE NOTE 2 J602 T T T 0B
I sLe SL4 | [ s} 25 f: < | %5
70.7 OHM 50 CHM 7¢.7 OHM
Pﬂm i : a4 l 17 gs{)e i 3 < lJGOé 16 b 8
d
XMTR RF INPUT I W] ) i ! | PAL1 RF_AMP MODULE
ca P ce J603 T T T U803
S L w3 i | b 57 ] 2§53 [y ¢ 1%% |
76.7 oI 56pF 56pF E4 7.7 OHM
| ‘ 17 603 | ¢ 195986
L1 7 Py e
0. 41uH | PA2 RF AMP MODULE
—_— 7
100 OHM 21 g
106
40
100 OHM
NOTES:
1, "SL" DESIGNATES STRIPLINE ETCHED ON PCB, CORYRIGHT (© 1997 BROADCAST ELECTRONTCS, INC.
2. %ﬁegn—m {919-0400) CONNECT WIRE #40
y FROPRIETANY AIEHTS ere included in  |EWN, BY BATERTAL ® A
FOR FM-500C_{945-0400-001) CUT TRACE ¢ 50—
BETHCEN G4 6 SL7; THEN CONNECT WIRE 40 oreration 18 mowirad In Contidnc mJLF 3-30-92 dst=3 BAOADCAST ELECTRONICS INC.
. pnd nelihor 8 duci O3 N, 24TH 5T., P.D.BGX 3606 GUINCY, IL. 62305 247/224-96008
3. COMPONENTS C1-C4, ©5, J602, A1, A2, A4 etmodiced o trenafarrad t0 other 00 M IleX ssotes GABLC BRODDAST  FAX 217/204-0607
" § L1 NOT INSTALLED ON ASSEMBLY documents or used or daclosed to [ FINISH RE
945-0400-001 FOR FM~500C. vl o S SCHEMATIC
4. SEE ASSEMALY: ACS15-0400{-001) rothorizad In writing by Al - MOTHERBOARD
d 3 ! STIE [DVG. NG, REV
oL 0.6, i Tl 331 sex oo ansse-oo00 _ '_ !
TG GECIA) 0.0.5 %&. ! L SiC 919-0400 {-001) c
XD L085 ANGLES £ 57 wooEL FM~1C/FM-5000 lsc.\uz NONE ]sHEET 1t
T I 2 % 3 ] )




-

PF

G

SLEEVE W/HEAT SHRINK

SHOWING WIRE # 40
COMPONENT SIDE OF 919~0400 (-00%)

4170095

4 i g ¥y 3 ] 4
COPYRIGHT (§) 1592 BROADCAST ELECTRONISS, INC.
P
519-0400 SEE DETAIL C”
J\H _— ot N ot
T T I A I C IR [y
. [ .
S Mo o
‘Q - SIDE VIEW TOP VIEW
A & MOTHERBOARD, FM-1G/FM-500C -
. ASSEMALY 918-0400 (~004) REV D . M
{ : ol : ,
A 1 . INSTALL 2) TURRETS #413-0025 AND SOLDER INTD
ATTACH WIRE #40 MERE FOR _/ . LT PLACE TOP & BOTTOM. MOUNT RESISTOR #138-0007
ASSEMBLY #019-0400 FOR FM-1C . 1 . 70 TURRETS AS SHOWN — NOTE THAT RESITOR MOUNTS
SEE DETAIL “A LS °, TO LOWER SIDE OF TURRETS AS SHOWN IN TOP VIEW.
. 1 . RESISTOR LEADS SHOULD BE AS SHORT AND STRAIGHT
. 1 ° AS POSSIBLE WITHOUT BENDING TURRETS.
¢ - > ! DETAIL "B"
o ' -, 5 PLCS Az, F3)
‘ e 02
SEE NDTE ¢ j | r o) I o : E :
\ ] A [ W e B
o -]
A I .
S aq o, | 1 R LA . ?
e ce . SIDE VIEW SIDE VIEW TOP VIEW
J o L, ¢ L <% ! e e . START FINISH
CUT TRACE HERE FOR 1 bood e Lhed -
ASSEMBLY #819-0400-001 FOR FM-500C 9t | NI .
I 2 O
ATTACH WIRE #40 HERE FOR 7 B' 9 - = @ @ [
ASSEMBLY #019-0400-001 FOR FM-500C : = O M M O
SEE DETAIL “A° o l l
o) L. o tel
ol Tl o \e[Jo
PRESS #421-5908 SHEETEDGE FASTENER INTO
O CUTOUT UNTIL SNAPPED INTO PLACE AS SHOWN
° o it [
S ST Ve B W - N O [ DETAIL €
. ” ¥ g 15 PLCS
426~B007 10 BE INSTALLED FROM
OPPOSTTE SIDE AND SOLDERED
INTO PLACE, 2 PLACES (E1 & E2) SFE NDTE 5 SEF DETAIL “p” SEE NOTE 4 SEE NOTE 2 NOTES:

1. GOMPONENTS SHOWN WITH DASHED LINES
TO BE INSTALLED ON OPPOSITE SIDE,

2. COMPONENTS C1-C4, 0B, JB02, Ri, R2,
R4, § L1 NOT INSTALLED ON ASSEMBLY
# 519-0400-004 FOR FM~500C.

3. SEE SCHEMATIC: SC%£9-0400 {-001}

4, Rt & R4 70 BE INSTALLED DURING
TRANSMITYER FINAL ASSEMBLY.

5. MOUNT JB602/JB03 70 PCS WITH :
GTY {2} EACH #423-4002 SPLIT
GTY {2} EACH #441-0187 STOFF
BEFORE SOLDERING INTO PLACE.

TY-RAP 4020060 ‘"\_' ) COPYRIGHT (£) 1992 BROADCAST ELECTRONICS, INC.
P8 [ p— , pn(;?g g;[mgim s are ipcluded CHN. BY HATERTAL E 15}
| - e Enin AR | P porese | SO BROADCAST ELECTRONICS INC.
e S SR SRRl | NI | R RS A
\IRE ENOTYPE #73A SOLDER SHIELD TO GROUND PLANE §§§‘§:§ % §2§g€2§§:§§§2§§§&m ™ L e P hEGBTr?ESRSBEOMABHLDY
DETAIL *A" BAGADCAST ELECTRONICS, INC. PRGJ. ENER.
—— JRC 9-11-92 SEE WG AASER-0000 | @ ol | o 919-0400 AV
T T V f i st ufbabite: |
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pEcTHAL POINT EnaLe ™ 0 KB -
J702, 18 er
7044 P voLTaseY 0% 20
ANALUB METER SAMPLE =~ & 7702
115V §onw
ﬂsv\ﬂo 17
J703.8
+15Y 4.99% 1M 15
115/70% 10 n2 R3 o3 1N _3y708
9708, ' 1 ¥
o, fuF
2 t ; ,5% 16k 10k
1/A 3 1 >
357%3 \ M350 APC BESET
) - 4 T
: +15Y H70% 4
Ri6
+H5¥ I EXHAUST TENPERATUREY D %3 Aan,
49,9k aJ702
na ‘J705 0. 1uF 4
10K % l
TEWPERATURE
SAWFLE
A5 ’
B ) | > #PC PONER DK
0 Rez 4;}705
10M l ik
+15V +VODB
10k 10k
NADDS N5,
4 c2  — . ROTES:
0000F LT BT . 1. ALL RESISTURS IN OHMS; 1/4W, 1%
- gvo UNLESS OTHERWISE SPECIFIED.
. BATTERY 2. LAST COMPONENT USED: BT1, €53, D2,
il J710, P710, 05, Bi36, 1B, U21.
3. COMPONENTS NOT USER: J1-700, P1-707
g 4. SEE ASSEMBLY: ANB4S-D407
5. FM-3C; PLAGE P7DBA/E709A ON J70B/J709
PINS 152 AN PLACE Pvass/wusa
- ON J708/J709 PINS 38 —
FH-500C PLACE. PT0BA/PYEOR O J708/J709
PINS 283; AND PLACE P7O8B/P700B
O 70805708 PIR 4 OMLY.
6. FM-1C: PLACE P730 ON J710 PIN 2 DALY,
5.1V FM-5000 PLACE P710 ON J710 PINS 162.
AL 14733
1/2% D1
COPYRIGHT ) 1982 BACADCAST Et.més. e,
ﬁnﬁé‘{?m 23’:!:{8 ?&}uﬂgﬂlﬂ N, BY BATERTAL i _E @
Hioraation o ] ! 3 -
fnformtion 1s simitted in contidencs m”"” 3-2-92 BROADCAST ELECTRONICS INC.
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oovers. e yomutactarsng o for ay ™% F TTE SCHEMATIC
o Tiad I Wiking by BT e CONTROLLER BOARD
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CIPYRIGHT E:; 1392 BROADCAST ELECTRONICS, INC.
o e
PA3 GURRENY D321 A 02 SANPLE
) 1¢
€10 o4 -k D27 d AL
0. 1uF S IR FoRwARD PONER D4 A129 T
35 | R97 AAA 3 -+
1M Y us/a™~ 1 o A0 54702
074 23,2k
0 A
A6
A5G 1%
R29 . J706 8.87K
ANA
J708 SEE g%% f [SHT 1) e
B 12800 HPEBOO HPRBOD
—%7 D7 D8 D9
3 P7088 H58
. — B i
paz curren? O AL 7
' 12:J702
C13 I
0.4uF e a4 o5
BEFLECTED POWER - o
Ri02
¢ 10k R74 5-J702
34k
BEFLECTED R7S
85 eynos o, &
* AG2 =
16.2K
184148 %}N;éaa
5. D10
¥ o7 % A
PA1 FORWARD ?Dﬁﬁé}703 23 4700
g
! 7 A135 b
J708 SEE NOTE & (SHT 1)
15 P709A
2/ J70 5 R76
B 4,75k 1k 4
3y P7088 :fsk 95798, Foruamn poven
4 ABS
D ) +15V 845
B4l 5706
Y w78 L—225708 conuann powen
2.67%
B TR A vh Aot 4
PA? FORWARD PONER / 0319 -
R132 1702 R79 RB1 Ag2
m 43 Bos %3.6&
COPYAIENT () 1902 BAOAGCAST ELECIRONICS, INC.
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22
18 ok 281 aa 1va 12 Npw  pour 08
23
§-~2dpo 121 om avy 12 i eourp2 9 00 o1
12 1py Ploe o (B e roour B D11 ésu
6
Bl 13 fps  EEAVEDT a1 vss |2 13 wope - B—REFIN
ra 3 veg b2 S gvss w OFFSET
e % 13 U4ts Uie
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+VIDB
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3 8 a1 O 7/0
' 38 [vop ao]-& +i5V . gl
e a3 o - 35 4105
g +15V i CRYIR ne -4 12,7k 0AF
- 2 NESE5Y U7/E :
nesEt ® r B Javee g B3 o0 o1,
10
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ok CLK 1 g 5 \17
i J707, 55 A D29 LoNt
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12 £0k (51 RIE
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mresack Y 0% 28 4>J707 Py 5 11r onp b
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enaLe excrren’’ 0% 2“}\} , P R95 ! {pis
o A
. on status 7 0% 2470 10k boo  ,[NU974 Go L 1 045, U0
J706 10 25 J707 . .
OFF STATUS 707 VSHR OVERLOAD 1% 2 1N4148 TLK2004 ;E +15¢
AEMOTE conTRoL p1saeLe Y’ U2 7>J7 , paq ™
PAZ FAULT RESET d70:-}<7 ‘ B}\ﬁ; R108 A107
PA1 FAULT Reser® O3 3y U19/0 p2s5 470
e J703, 42 22J707 R100 13 4 P 165708 o ramt smatus | €
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. wure paz70% 3 23J707 10k 2 ULN20G4 1N4148
~ 7 O
Ui9/E .
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i 2 # SEE NOTE 6 [SHT 1)
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aw070% 22 10k ;13/0 8 L9/t R108 J707
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COPYRIGH! (© 1992 BROADEAST ELEGTRONICS, ING.
J19
FORWARD MTH Ji? BR01 \\n B0t Y20 oy poniann win
REFLECTED TR dig A202 \\ 8.1 Y20 o peeieoren wra
PA VOLTAGE MTA d1§3 BRO03 \na Bl V20 r g oy yoiyace wm
TENPERRTURE M1 €2 " A204 \nn, B2 V20 /4 repoenanine win
PAS FORMASD WTR | £ 5 A205 \an B Y20 rg oa rommanp wTR
PA1 CURRENT MTA Jigi . B206 i, Bt Y20 rg by cunnen wr
PAZ FORWARD MTR .}1§7 B2O7 apn, 82:t V20 oy b commann uTh
PAZ CURRENT WTR Jiga H208 .\, 50t Y20 r8  pa cuppent ama
ON STATUS Jig 8 209 \,n 82t 930 g oy crays
OFF STATUS Jig 1 BR10 \pp B1et 20 ryy e cramys
FAULY SYATUS ‘M{;” Beit ., 51t 20 <13 FAULT STATUS
AMT ON £MD Jigﬁ » B212 \an 135K V20 in it on ouo
AT OFF DD < 13 RRA3apn 23K 920 /oo ot er cup
ANT RATSE CMD l“g 14 R244 \\n 135K V20 iy o patee o
PAT LOWER OO £ 15 B215 npp, 235K Y20 ryc ooy L ohen oup
BMT RESET CHD ‘Hg 16 B216 o, 225K 20 ryp iy peeer g
Fnsre £ 47 B217 \an 22K 920 0 cameare
5V ‘“\ 20 . B21B \nn, :/G;H 920 r4n ssv outeuT
B218 \an, 1’/22* 920 ¢4a v qureur
J2i
B22l \\n, 1"‘/2"“ 157" INTEALOCK OUT
J18 Ja2i
INTERLBOK a8 A28l \pp, 21K 2 INTERLOGK IN
Jig J2z
ENABLE EXCITER g’g R222 21K 13" ENABLE EXCITER
R A223 ., stk 2922 oo
—3 S22 cussts o
Jig f224  R225
sy €2 920 o0 vasv ureur
us,, % %
Np
335  3.25W
on  Uig2 ceo1 c204 5207 210 ca13 c216 cea1 cee4 J20
93, 390pF = 390pF = 380pF ~ 300pF = 330pF = 390pF =+ 390pF == 390pF o 24 SIGNAL GND
] ]
22 SIGNAL BND
J20
6202 | £205 | 208 | c211 | co14 | ge17 | geez | ' g S SIENAL 61D
390pF 390pF 350pF 390pF J; 390pF 390pF 350pF 24 GHASSIS 61D
J20
25 CHASSIS 6ND
203 £206 209 ga212 C215 218 223
390pF 390pF i 300pF = 390pF = 350pF i 380pF i 390pF j:
LOPYRIEHT @ 1992 BROAGCAST ELECTRONWIES, ING.
NOTES: gt ylb ot L B el HATERTAL =& ®
ores: : oo 1 wnsctre i contosency  ULF _7-29-92 SEE BOM 4 BROADCAST ELECTRONICS INC.
1. ALL RESISTORS IN OHMS, 1/4N, 1%, it il o mivai Ly S
UNLESS OTHEAMISE SPECIFIED. Anformation dfectosed herein shadl be 8100407002 $100 ﬁ%ﬂz_g“gn;ﬂ&w- frlix gﬁgﬁa ﬁg{)‘gﬁﬂ“
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2. ALL RESISTORS IN OHMS: 1/4M, 1%,
UKLESS DTHEAWISE SPECIFIED.
3. LAST COMPONENT USED: €209, DS204, J204,
A208, TP205, U202
4. COMPONENTS NOT USED:
5. SEE ASSEMBLY: ADG1G-0406 _
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2p 304
e 3304 FEMOTE CONTAOL DISABLE
v DISABLE oy 19} &ND
‘ b 3~ ;333\:'1 474301 r15v
o Bvele O 1R >
ii J301
2 > 15V
8304/L
POWER SUPPLY VOLTAGE @O
O-vwm
N S301/4
TEMPERATURE ¢—————0~"
o—4¢
S301/F
| PA% CURRENT $———0 45301
o o DECIMAL POINT ENABLE
-1 : $301/8 o~
FA2 CURRENT
0_-._..-_—...
t J301 S301/P
NOT USED &3 et (301
o
J J301 S301/N
NOT USED &2 o 143302
o 4
PA1 FORWARD POWER Y3013 330%**/’_
[FM-500C PA FORWARD POWER) o
J3014 $301/D 154301
PA2 FOSWARD POMER - Tt >
> o .-
5301/0
FORWARD POWER ‘m%ﬁ 22
[ S—
J301 8301/M
AEFLECTED POWER &2 A
o0——9
s}
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o— 4
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= $301/6 [ eyt
: PA1 FORWARD pquRJE‘O%Q O/o— [ ANALOG METER SAMPLE NOTES:
o ‘ (FM-500C PA FORWARD POWER) a01/e Ot 1. ALL REFERENCE DESIGNATORS START AT 201,
- PAs CURRENT Y30} 10 901/E o= 2 Ohceks omemwise srecirit.
food - (FM-500C PA CURRENT) , o 3. LAST COMPONENT USER: J304, 304, 5302 -
J301 5301/¢ 4. COHPDNENTS NOT USED:
. PA2 FORWARD POWER ¢ 0/0— 5. SEE AGSEMBLY: AD949-0406
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EMABLE 0o T Yo 7 HBv
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B3 ey
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o—e
5301/F _o—
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o 18 DECIMAL POINT ENABLE
5301/B O
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0.____._.
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NOT USED &2 e 149301
o 7
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J304,, 5304/D "_"__,S_gaai
PA2 FORMWARD POWER £
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301 S301/E Ot 1. ALL REFERENCE u&sxswun§ STAAT AT 304.
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{F¥-500C ;ﬁicgggggﬁ ¢ O/o— UNLESS OTHERWISE SPECIFIED.
o——% 3. LAST COMPONENT USED: J304, R30GY, 5302
J301 §304/C 4, COMPOMENTS NDT USER:
PA2 FORWARD powen < o)‘ 5. SEE ASSEMBLY: ADS13-0406
O 8. gag%{:gggTIggslﬁgEﬁngE@ESF' gte, ARE GANGED
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0—-..._.._—
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DATE DESCRIPTION
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psy _ Do
. N | S Hnmou. - 40k

M 390pF
R502 Uso14 C506

TEMPERATURE w>.zmurm ‘ ) 4 m)% LM3502 — 0.001uF

€503
= 390pF

€504
= 0.004uF

il

ALL mm_ummmznm DESIGNATORS START AT 501.

ALL RESISTORS IN OHMS. 1/4W, 4%
UNLESS OTHERWISE SPECIFIED.

LAST COMPONENT USED: C506, J504, R502, U504
COMPONENTS NOT USED: :
5. SEE ASSEMBLY: ADS19-0406 COPYRIGHT (© 1992 BROADCAST ELECTRONICS, INC.

PRAOPRIETARY RISHTS are included in DN, BY MATERIAL
informstion disclossd hersin. This rml_u mlwlwm

e I et no e sdenc SEE BOM lm BROADCAST ELECTRONICS INC.
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| Cther puopose excapt s speciticelly  |ME FINISH — TG
PROJ. ENGR. 47701, ._ TEMPERATURE SENSOR PCB

authorized in weiting by DROADCAST
3 ELECTRONECS, INC.
. ; _ivm._.mzm_ DNG, NO.
TOLERANCE (DECIMAL} U.D.S. .///fg fm%mn SEE_DWG RASS2-0000 S > 919-0406-005
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XX & 045 ANGLES 40 ] _ MopEL FM-500C/FM-1C




E - HREVISIONS
AEY | DATE | DESCRIPTION Torteei | 0w | e
A 1 3-7-92 1 PROTOTYPE RELEASE w1 —
B 7-25-92 REDESISNED &F —
- 9-16-92 REPD RELEASE. AF N ——m
€ 2-2-93 CHED F20-20/152-20 TO +15VDC OUTRUT, RN
0,45 182
Pa%s T (S —— 2 R 35" mowte oFF comao
. . B2 .
P L ——— Pt 5™ RewoTE RATSE CoMAND
: T P20 .«mm
. vmko mem PA VOLTAGE HTR <8 3 RENOTE LOVER CORMMAND
m_mo,\,s .Wmm TENPERATIRE KR mmoA 16 Sm REMOTE RESET COMNAND
; Ig2 P20 ._‘mm
mmomm 23 PAL FORMARD KR ran 257 ranswe
P20 ._.mm
_ﬁNm mw.mm PA3 CURRENT TR 2 73 > +5vDC ouTRUT
I8z P20 JB2
mmaA.., 157", paz FoRwARD KIR 8 Vmw A5YDC OUTPUT
82 P20 T
vmw,.m 85" a2 comment MR - <20 3 +5VDC oUTPUT
.qmm
wmmnm mwwm O STATYS vmoA 21 SIGNAL BHD
. a.mm
PeGu 039 e status P 257 sione o
82 P20 Jg2
vmaA u 5™ ey smats & .&W STENAL BN
B2
wmm\, 12 »mem RENOTE ON COMMAND vmoAm. 457 oussis ow
P20, Je2
= > CHASSIS 6ND
corYAIoHT (O 2992 BACADCAST ELECTRONICS, INC.
FoRPaIET FIWTS e inciuied v oW BV PATERTAL mlmﬁ
rarmtion v camitied o Gontiowad WL 7-28-92 SEE BOM Mol BROADCAST ELECTRONICS INC.
B et it hot ) o] 1D G16-0406-004 M9 mmmm.mw. ST 0.5 e ik, L. E20s 267/324-400)
rapraduced o traneterred Lo og BAOADCAST
1. SEE ASSEMBLY: ADS19-0406 pocome nl.lhﬂﬂ"".ﬁ-:ﬂ 2 uﬂ. !w s FINiSt imzquﬁ
ot e i Seing by WASERT | | mmzo._.m H BARRIER STRIP
FLECTRONICS, IRC, M .
TOLERE DECIAL) U.0:. wl%mn 9-18-92 e S E wm _ '918-0406-004
X2, It o8 QM - . —_
gt g e woe  FM=-40 [scue NONE {sneer 4 o

L)




3

SEE NOTE 2

COPYRIGHT

/ $19-0406~005C

SEE NOTE 3 \

B

<>

o Oy
ey A

-
430

8
o5

b

l'
L

B19-0406-004E —\

KS5Y DE9-0206-004 R

000000 DODROD

L son0DBaR0one N

FORARO FOXER MTER
FEFLECTED POWER MTER
P4 VOLTAE HETEN
TEMPERITRE HELIER

PAY FOTRIAN0 SR METER
PAL DIRADMT METER

PAZ FOMNIG FOVEN METER
PAR SURNEHY METER

SATR DH STHTUS

W @ w B e e =

el lelelele Tl lelele e el

HATR DO SEATYS
AT FANT BTAtUS

AR O COMEND
HATA DFF CisLon
PUTSE POVIR DOMAOD
LOWER FONEN COMUASD
RESEY CotRn
FLLSAFE 1T
VEYDE QT

DL {RTPUT

HERYDE QUERT
BHEN, RO

SIGHR, B0

S, D

UERIS OE
BUSHES (0

H COMECTEON

D CTHECY (b

) CODELTION

W LOBECT L

e COELTION

REAGTE IHTERFALE BA.RR'IERE SIRIP PLE

0

QO
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COHTRDL SHITCH PCE
ASSY 915-0406-003 FEY H

Qo9 METER DImAY BCB
NSSY e-GAi6-T02 REY F

/ 518-0406~002E

o

“ETER SHITCH FOE
AS5Y F19-0406-003 REV ©

\ 519-0406-004E

/ 518-0406-0030

NOTES:
. ALL PARTS SHOWN WITH DASHED LINES 10 BE MOUNTED

FROM OPPOSITE SIDE.

U501 TO BE CENTERED IN .650 HOLE WITH ROUNDED SIDE
OF DEVICE POINTING UP.

. TEMP SENSOR PCB #3919-0406-005 IS TO RECEIVE CONFORMAL
COATING AFTER ASSEMBLY.
. SEE SCHEMATICS: SC8919-0406-00%, SC919-0406-002,

SEE COATING INSTRUCTIONS.

$€918-0406-003, SBY19-0406-004, § SA815-0406-005.

COATING INSTRUCTIONS:

1.

3.

(319-0406-005 PCB ONLY)
MASK BODY OF DEVICE US04 COMPLETELY.
INSERT 418-0240 BUMMY PLUG INTQ JBO:.
MASK BOTH SIDES GF PCB AT MOUNTING
HOLES AS SHADED.

. APPLY ONE COAT OF URETHANE CONFORMAL

COATING (700-0126}, TO BOTH SIDES OF
PCB, PER VENDOR INSTRUCTIONS, THEN
REMOVE MASKING.

ALLOW 15 MINUTES DRYING TIME.
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HOUNT PE02 TO OPPOSITE SIDE SHOWN USING @TY {21
#420-4106 SCREW. & {2} #423-4002 SPLIT LOCK.

SEE WOTE 2 \

COPYRIGHT {§) 1992 BROAUCAST ELECTRONICS, InG,

THIS SHADED AREA TO BE

K‘ COVERED WITH KAPTON TARE.

§19~0401

..

.

GO

ASEY 918-040§ PEV F

BF 24P £CA

INSTALL OTY {2) #415-0019

BACK EDBE OF 081 TO BE ALIGNED WITH
GOGE OF GROUND PLANE. MOUNT
BOTYOW EQGE AESTING ON PEB.

RSt LIES S UEPDRlIE pioe SEE NOTE 1 TYPICAL AOUTING FOR CABLE Wi. SEE HOTE 2
INSTALL FUSE F1 IN LIPS,
NOTES:
1. FOLLOING CIMPONENTS oS SHDWN FOR REFERGICE QML :
C43-16. (24 C37-30. Cai-az, DSi. Gi-%, A1, Ti2,
R W £
2. COMPONENTS MITH OASHED LINES TO BT INSTALLED O
e R e R S R
610-0025, OTY 2 STRIP SAME AS OTHER ERD 3. QUTER CONDUCTOR OF T1, T2, W6, § WB 70 B SOLDERED
(wr g wa) 0 PC3 WHERE INDICATED &Y SHADING.
B .27 N 4. COMPONENTS U1 & U2 7O BE MOUNTED ON BPFOSITE SI0E
610-0025, GTY 2 OF PCB WITH A HAXTHUN COMPONENT HETGRT OF 0.28".
| I {45 6 i )
AR
£.38 s I
oo 4,25 l
66 e a5
A e 18
COPYRIGHT (D) 1692 BROADUAST ELECTRONICS, INC,
PANPRIETARY AX TRA.BY FRTERTAC B
ity fv*g%gg,,g:;?&f;&‘g?- dLF_ 1-28-52 SEE BOM @ BROADCAST ELECTRONIES ING.
é?ié'?o’:éa o he jptetaztion | QKD 919-0401 4300 B.24TH 5T, F.0,00 D608 BANGY, 1L, E2308 PH, 201/22e- 5500
gf ﬂg cad o tsl‘w’\s!ll"l&!g‘r\!:l} FELEX 250542 CABLE BRDADCAST le 237/220—9507
it 1 {g hErs fof mang- KE FINISH
?‘i ;cgﬁ“'" t a? lu ucmr L PCB ASSEMBLY
PRl e - RF AMP, MAIN BD
i "’j?’m <A | see ous panse-caeo iiiEi 5125' R 19-0401 !“E"
TGLERANCE CiKaL) 1.0.5. y O] N e
X4 .oséuﬂ KK 4005 KFG, I = RERT ASSY. A D F
KB 085 AOLES 4 1 959-0400 N A T
1 | ] 3 i L] 5 [7] ] 7 B




| ot
s

ol
-

jwol
-
f-4

D
c
SEE NOTE 2 /-519-04025
7
™~
B \— MAXIMUM LEAD LENSTH IN THIS AREA TO BE 0.05°

SEE NOTE 3

NOTES:

1. SEE SCHEMATIC SDSE9-6400.

2. P03, AZ03, W7 & WO SHOKN FOR REFERENCE
ONLY, TO BE INSTALLED BURING RF AMP MODULE
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COVER DASHER 4REA WITH KAPTOR ThE L1 T0 BE INSTALLED
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1B 3]

NOTES:

1. RHPER WIRE Wi TO BE INSTALLED ON SOLDER'
SIDE USING WIRE 591-0022 INSULATED ¥ITH
TEFLON TUBING 533~0220.

2. INSTALL J23 ON OPPOSITE SIDE AND AEMDVE

- . Pitt 2 FOR KEYING PIN

3. SEE SCHEMATIC 53959-0402.
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PRODUCT WARRANTY
LIMITED TWO YEAR

Whiie this warranty gives Purchaser specific legal righis, which terminate two (2} years (one year on cartridge
and blower motors) from the date of shipment, Purchaser may also have other rights which vary state to state.

Broadcast Electronics, Inc. (“Selier”) hereby warrants cartridge machines, consoles, and other new
Equipment manufactured by Seller against any defects in material or workmanship at the time of delivery
thersof, that develop under normal use within a period of two (2) years (one year for cariridge and blower
motors) from the date of shipment, as such term s defined hetein. Other manufacturer's and suppliers’ Equip-
mant and services, if any, including electronic tubes, solid state devices, transmission line, antennas, towers,
relatad equipment and instaliation and erection services, shall carry only such manufacturer’s or suppliers’
siandard warranty, This warranty extends to the original user and any subsequent purchaser during the war-
ranty period. Sellet's sole responsibility with respect fo any equipment or paris not conforming to this warranty
is to replace such equipment or patis upon the return thereof F.O.B. Seller's factory or authorized repair depot
within the period aforesaid.

In the event of replacement pursuant to the foregoing warranty, only the unexpired portion of the war-
ranty from the time of the original purchase will remain in effect for any such replacement. However, the war-
ranty period will be extended for the length of time that Purchaser is without the services of the Equipment due
to Its being serviced pursuant o this warranty, The terms of the foregoing warranty shall be null and void if the
Equipment has been altered or repaired without specific written authorization of Seller, or if Equipment is oper-
ated undar environmental conditions or circumstances other than those specifically described in Seller's prod-
uct literature or instruction manualwhich accompany the Equipment, Sellershallnot be liable for any expense
of any nature whatsoever incurred by the original user without prior written consent of Seller.

Sellor shall not be liable to Purchaser for any and all incidental or consequential damages for breach of
either expressed or implied warranties, However, some states do not aflow the exclusion or limitation of inci-
dental or consequential damages, so the above limitation or exclusion may not apply to Purchaser. All ex-
press and implied warranties shall terminate at the conclusion of the period set forth herein. Any card whichis
enclosed with the equipment will be used by Seller for survey purposes only.

it the Equipment is described as used, it is soid as is and where is. If the contract covers equipment not
ownad by Seller at this date, it is sold subject to Seller's acquisition of possession and title.

EXCEPT AS SET FORTH HEREIN, AND EXCEPT AS TO TITLE, THERE ARE NO WARRANTIES, OR
ANY AFFIRMATIONS OF FACT OR PROMISES BY SELLER, WITH REFERENCE TO THE EQUIPMENT,
OR TO MERCHANTABILITY, FITNESS FOR A PARTICULAR APPLICATION, SIGNAL COVERAGE, IN-
FRINGEMENT, OR OTHERWISE, WHICH EXTEND BEYOND THE DESCRIPTION OF THE EQUIPMENT
ON THE FACE HEREOF.

BROADCAST ELECTRONICS, INC.
4100 North 24th Street, P.O. Box 3608, Quincy, lHlinois 62305




