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IMPORTANT INFORMATION

EQUIFMEMT LOBT OR DAMAGED iMN TRANSIT
When delivering the equipmant 1o you, the ruck Jdrbvar or carrier's agent will present a receipt for your signature. e
Do net sign it until you have (8) inspected the containers for visible signs of damage and (b) counted the
containers and compared with the amourit shown on the shipping papers. ' a shortage or evidence of damage
is noted, insist that netation o that effact be made on the shipping papers tefore you sign them.

Further, after receiving the equipment, unpack it and inspect thoroughly for concealed damage. if concealed
damage is discovered, immsdiately aotify the camigi, confirming the nofification in writing, and secure an inspec-
tion report. This item shouid be unpacked and inspected for damage WITHIN 15 DAYS after receipt. Claims
for loss or damage will not be honorad without groper netification of inspection by the carrier.

TECHNICAL ASSISTANCE AND REPAIR SERVICE

Technical assistance is available from Broadcast Electronics by letter or prepaid telephone or telegram. Equip-
ment requiring repair or overhaul should be sent by commen carrier, prepaid, insured and well protected. Do
not mail equipment. We can assume no liability for inbound damage, and necessary repairs become the obliga-
tion of the shipper. Prior arrangemernt is necessary. Contact Customer Seivice Department for a Return
Authgrization.

FCOR TECHMICAL ASSISTAMCE QURING 3:00 AM TO 5:00 PM CENTRAL TIME
Digital Product Customer Service — Phone (217) 224-9600
RF/Studio Product Customer Service ~ Phone (217) 224-9617

FOR TECHNICAL ASSISTAMCE DURING MON-BUSINESS HOURS
Fhone (2177 224-380C Customer Service
FOR DiGITAL PRODUCTS BULLETIN 30ARAD SERVICE
Phone {217} 224—1925
WARRANTY ADJUSTMENT

Broadcast Elecironics, inc. warranty is included in the Torms and Condilions of Sale. |n the event of a warranty
claim, replacement or repair paits w:.! e suppiied F.O.8. factory. A the discretion of Broadcast Electronics, the
customer may be reguired o return the defective pant or equipmeant tc Broadcast Electronics, Inc. F.O.B.
Quincy, lllinois. Warranty replacements of defective merchandise will be billed ta your account. This billing will
be cleared by a cradit issuad upon rsfurn of the defective item.

RZTURN, REPAIR AND EXCHANGES

Bo not return any merchandise without our wniten approval and Return Authorization. We will provide special
shipping instructions and a code number that will assure preper handling and prompt issuance of credit. Please
furnish complete details as to circumstances and reasens when requesting return of merchandise. All returned
merchandise must be sent freight orspaid And properly insurad y the customer,

AEPLACEMENT PARTS

Emergency and Warranty Reclacament Pants may be ordered irom the addrass below. Be sure to include equip-
ment model and serial number and pait description and part nimber. Non—Emergency Replacement Parts may
be ordered directly from the Broadcast Electronics stock room by Fax at the number shown below.

EMERGENCY AND WARRANTY REPLACEMENT PARTS NON-EMERGENCY REPLACEMENT PARTS
Broadcast Electronics, Inc. FAX (217) 224-8809

4100 N. 24th St. P.O. BOX 2208

Quincy, Hlinois 62305

Tel: (217) 224-5600 Digital Products (3 AN 10 3 P Central Tive;

Tel: (217) 224~9617 RF/Stucio Products (8 AdM 1o 5 PM Central Timae)

Tel: (217) 224-58600 (Mon—8usinass Hours!

Telex: 25-0142

Fax: (217) 224-9807

PROPFEISTARY MOTICE

This document contains proprietary duta of Broadua ieviro nics, inc. Mo disclasure weoreduction, oruse of any .
part thereot may o8 mads auespt Uy oo i HER et

~,gn a4l spacificanisas of the squipment in this
i cevormaraa of the zquisment se medified.

Bruadg&d ZiCironics, . resoryes the dognd .o Todin
anual withow! nctica, Apy rodhificadio: 2 shal 8



PUBLICATION CHANGE NOTICE

EQUIPMENT ¥.L.P. FM TRANSMITTERS MODEL(S) FM-100/250/300sepzaL  N/A

PUBLICATION NUMBER  597-0092 BASIC ISSUE/REVISION OCTOBER 1987

INSTRUCTIONS: Make the changes noted below as listed.

Replacement pages will be attached to this change
notice as required.

This change notice should be retained with the publication.

- . CHANGE NO, DATE DESCRIPTION
1 21 MARCH 1988 Replace pages 2-7 and 2-8 with the attached

revised pages.

-
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FIGURE 2-3. PA JUMPER PROGRAMMING

A. Extend the PA forward and remove the top-panel.

B. Refer to Figure 2-3 and ensure all circuit board
jumpers are correctly positioned.

C. Replace the top-panel.
2-32. REMOTE CONTROL.

2-33. Many transmitter control and monitoring functions are avail-
able as remote control features (see Table 2-1). Also, the transmitter
will interface with most modern remote control units such as the sixteen
channel Moseley MRC-1600,

WARNING ENSURE PRIMARY POWER IS DISCONNECTED BEFORE
' PROCEEDING.
2-34. VOLTAGE TAPS, Ensure the transmitter is wired for the input

voltage to be used. The PA's, the system controller, the transmitter
controllers and the FM exciters must be checked and changed if required.

2-35. Check the PA voltage taps per Figure 2-4 and change the
wiring if required.
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TABLE 2-1.

REMOTE INTERFACE CONNECTIONS

SYSTEM CONTROLLER (MAIN/ALTERNATE TRANSMITTERS)

TB1- FUNCTION STATUS
1 System On
2 System Off
3 Manual Mode Momentary connection to #5V to +24V
4 Automatic Mode required to activate function.
5 Transmitter No. 1 Select
6 Transmitter No. 2 Select j//
7 Controi Common (Isolated)
8 Manual Status
9 Automatic Status \\
10 Transmitter No. 1 Status Current sink to ground when active.
11 Transmitter No. 2 Status //
12 Status Common (Chassis Ground)
TRANSMITTER CONTROLLER {ALL TRANSMITTERS)
TB1 FUNCTION STATUS
POSITIVE LOGIC NEGATIVE LOBIC
1 TRANSMITTER ON < 5 B +5 TO 424V | 5.5
2 TRANSMITTER OFF «———3F oty 4 -« 5 5y ¢570¢24v$
3 FAILSAFE INPUT < _ | - A
4 REMOTE CONTROL COMMON = nl | €
2 POWER RALSE [ MOMENTARY CONNECTION TO PIN 7 RE-
g ggwgg IénggN J |_GUIRED TO RAISE OR LOWER RF POWER.
8 124 VOLTS
g COMMON
10 NOT USED
TB2- FUNCTION STATUS
1 Forward Power +5 VDC @ 100% forward power.
2 Reflected Power +5 VDC @ 3:1 reflection.
3 Power Common
4 PA No. 1 Collector Voltage +5 VDC @ 30 VDC PA voltage.
5 PA No. 1 Collector Current +5 VDC @ 15 A PA current.
6 PA No. 1 Meter Common '
7 * PA No. 2 Collector Voltage +5 VDC @ 30 VDC PA voltage.
8 * PA No, 2 Collector Current +5 VDC @ 15 A PA current.
9 * PA No. 2 Meter Common
10 Not Used
* FM-300 AND FM-300M/A ONLY

2-8



WARNING [

QPERATING HAZARDS

READ THIS SHEET AND OBSERVE ALL SAFETY PRECAUTICNS

ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES, POWER TRANSISTORS, OR EQUIPMENT WHICH UTILI
SUCH DEVICES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUg BODILY INJURY, EXEES
ERCISE EXTREME CARE AROUND SUCH PRODUCTS, UMINFORMED OR CARELESS OPERATION OF THESE DEVICES CAN RESULT
IN POOR PERFORMANCE, DAMAGE TO THE DEVICE OR PROPERTY, SERIQUS BODILY INJURY, AND POSSIBLY DEATH,

DANGEROUS HAZRRDS EXIST IN THE OPERATION OF POWER TUBES AND POWER TRANSISTORS

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

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

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

C. BERYLLI@M-OXKDE POISONING - Dust or fumes from BeQ ceramics used as thermal 1inks with
goqduct1on cooled power tubes and power transistors are highly toxic and can cause serious
injury cr death. Additional information follows.

D. HOT SURFACES - Surfaces of air-cooled radiators and other paris of tubes can reach temper-
atures of several hundred degrees centigrade and cause serious burns if touched. Additional
information follows,

HIGH VOLTAGE

Many power tubes operate at voltages high enough to kill through electrocution, Personnel should always
break the primary circuits of the power supply and discharge high voltage capacitors when direct access
to the tube is required.

RADIC FREQUENCY RADIATION

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

The effect of prolonged exposure to "low level" RF radiation continues to be a subject of investiga-
tion and controversy. It is generally agreed that prolonged exposure of personnel to RF radiation
should be limited to an absolute minimum. It is also generally agreed that expasure should be re-
duced in working areas where personnel heat load is above normal. A 10 mW/cmé per one tenth hour
average level has been adopted by several U.S. Government agencies including the Occupational Safety
and Health Administration (0SHA) as the standard protection guide for empioyee work environments.

An even stricter standard is recommended by the American National Standards Institute which recommends
a 1.0 mW/cmé per one tenth hour average level exposure between 30 Hz and 300 mHz as the standard
employee protection guide (ANSI €95.1-1982).

RF energy must be contained properly by shielding and transmissian Tines. A1Y1 input and output RF
connections, such as cables, flanges and gaskets must be RF leakproof. MNever operate a power iube
without a properly matched RF energy absorbing Toad attached. Never look into or expose any part of
the body to an antenna or open RF generating tube or circuit or RF transmission system while energized.
Monitor the tube and RF system for RF radiation leakage at regular intervals and after servicing.

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

Be( #eramic material is used as a thermal Tink to carry heat from a tube or transistor to the heat sink.
Do not perform any operation on any BeQ cevamic 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 ar death. Bed ceramics must be disposed of only in & manner pre-
scribed by the device manufacturer.

HOT SURFACES

The anode portion of power tubes is often air-cooled or conduction-cooled, The air-cooled external sur-
face normally operates at a high temperature {up to 200° te 300°C). Other portions of the tube may also
reach high temperatures, especially the cathode insulator and the cathode/heater surfaces. A1l hot sur-
faces may remain hot for an extended time after the tube is shut off. To prevent serious burns, take
care to prevent and avoid any bodily contact with these surfaces bath during and for & reasonable cool-
down period after tube operation.



SCOPE OF MANUAL

This manual comprises two parts, providing the following information for
the Broadcast Electronics very-low-power line of FM transmitters.

A. PART I - CONTAINS INFORMATION RELATIVE TO INSTALLATION,

OPERATION, AND MAINTENANCE APPLICABLE TO THE OVERALL
TRANSMITTER.

B. PART II - CONTAINS DETAILED INFORMATION FOR THE TRANS-
MITTER POWER AMPLIFIER(S).

PART I - TABLE OF CONTENTS

PARAGRAPH PAGE NO,

SECTION I GENERAL INFORMATION
1-1 Introducticn 1-1
1-3 Related Publications 1-1
1-5 Equipment Description i-1
1-7 ETectrical Description 1-2
1-11 FM-100 or FM-250 Single Configuration 1-3
1-14 FM-100 or FM-250 Main/Alternate 1-3
Configuration
1-18 FM~-300 Single Configuration 1-6
1-24 FM-300 Main/Alternate Configuration 1-8
1-30 Equipment Specifications 1-8

SECTION 11 INSTALLATION

Introduction

Unpacking

Environmental Reguirements
Cooling Air Requirements
Installation

Equipment Placement
Component Installation
Circuit Board Programming
System Controller

PA Assembly

Remote Centrol

Voltage Taps

Ground

Signal Inputs

AC Power Connections
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Single Transmitter Checkout
Main Alternate Transmitter Checkcut

I
= ot e et et pmd ] S TIPS

T N R e =]

f
O e W W W WWWRN N~ 00 W
T = O~ HPR—, oW

PO MMM MO MNOMMRNMNY MM MN NN N R
4

POMRIPIMNRMTOMNMNRMOMNMNMNMNMD MM RN R
!

COPYRIGHT © 1986 BROADCAST ELECTRONICS, INC.



PARAGRAPH

SECTION III
3-1

-3
-5
-6
-1
-2
-2
-3

Wwwwwww
[NSEE SN

SECTION TV
4-1

h#hhh&&?&&-ﬁh-ﬁ-ﬁh
I PR W WWWRNI N =000
OOV e D 00 I s QDWW 0 W

SECTION V
5-1

| I I | ]

U'IU'IU‘ILHU‘IO‘!({E(NWU‘!WU‘EU‘I
PROIPOMNI PO PO DI D e 2O (D
OO OWO WO

SECTION VI
6-1

SECTION VII
7-1

OPERATION

Introduction

Controls and Indicators
Main/Alternate Transmitter Operation
Turn On

Turn Off

Single Transmitter Operation

Turn On

Turn Off

THEORY OF OPERATION

Introduction

Electrical Description

FM Exciter

Hybrid Splitter/Combiner

Power Amplifier

Transmitter Controller

General Bescription

Detailed Description

Transmitter Controller Power Control
Transmitter Controller Metering Circuits
Transmitter Controller Power Supplies
System Controller

General

Detailed Description

System Controller Power Supplies

AC Power Control Panel

MAINTENANCE

Introduction

Safety Considerations
First Level Maintenance
Air Filter

fan Maintenance

Second Level Maintenance
Adjustments

System Controller
Transmitter Controller
PA

Exciter

Troubleshooting

Extender Cables
Component Replacement on Circuit Boards

PARTS LIST

Introduction

DRAWINGS

Introduction

i1

PAGE NO.

O L L G L L0 ) LD
1
D LW D e e e

-b-h#-b-b-b-h-{hb-b-bb-bhbh
[ e W e W T S JE NSO SN JUIN N, SR SR

1
GO G 0 LD LWL N =

oM ool Ol on ol oo o
1

6-1

7-1



TABLE NO.
1-

R WE
)
SRS Y

[#]
1
[

FIGURE NO,
1-1

LIST OF TABLES

DESCRIPTION

Electrical Characteristics
Physical Characteristics
Remote Interface Connections
Controls and Indicators
Typical Meter Indications {(FM-100 and FM-250)
Typical Meter Indications (FM-300M/A,
300W Output)
Parts List Index

LIST OF ILLUSTRATIONS

DESCRIPTION

FM-100 or FM-250 Single Configuration

FM-100 or FM-250 Main/Alternate Configuration

FM-300 Single Configuration

FM-300 Main/Alternate Configuration

Transmitter Qutline Drawing

System Controller Circuit Board Jumper
Programming

PA Jumper Programming

PA Voltage Taps

Primary AC Wiring

Controls and Indicators

Hybrid Splitter/Combiner

System Controller Adjustment

Transmitter Controller Adjustment

PART II - TABLE OF CONTENTS

1. POWER AMPLIFIER

iii/iv

PAGE NO.

PAGE NO.

1

P T 3 S o fead
[
O LD WO ~J O

1
o

TN MNP
1
G PN M e 0~



SECTION I
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. Information presented in this section provides a general de-
scription of the Broadcast Electronics very-low-power line of FM trans-
mitters and lists equipment specifications.

1-3. RELATED PUBLICATIONS.

1-4, The following 1ist of publications provides data for equip-
ment associated with the Broadcast Electronics very-low-power l1ine of
FM transmitters.

PUBLICATION NUMBER EQUIPMENT
597-0002-001 FX-30 FM'Exciter
597-0008 FC-30 SCA Generator
587-0009 FS-30 Stereoc Generator
1-5. EQUIPMENT DESCRIPTION.
1-6. The Broadcast Electronics very-low-power line of FM trans-

mitters consists of three models available in single-transmitter con-
figurations as well as main/alternate configurations as shown by the
following 1ist. Each transmitter is designed for continuous operation
in the 87.5 to 108 MHz FM broadcast band and is completely self-con-
tained in a single rack cabinet. The equipment design incorporates
solid-state control circuitry, a solid-state power amplifier, and a
solid-state exciter with digital frequency synthesization.

MODEL PART NUMBER DESCRIPTION

FM-100 909-0100-200 100 Watt FM transmitter including exciter,
solid-state power amplifier, ac power am-
plifier, ac power control panel, trans-
mitter controlier, lTow-pass filter, and
rack; for 194 to 266V, 60 Hz, 1 Q.

FM-100 909-0100-210 Same as 909-0100-200 excluding exciter.
FM-100 909-0100-300 Same as 909-0100-200 with 50 Hz power
supply.

FM-100M/A 909-2100-200 Two 909-0100-200 transmitters in automatic
main/alternate configuration including
system controlier, test load, and RF
transfer switch in single rack.

FM-100M/A 909-2100-300 Same as 909-2100-200 with 50 Hz power
supply.

1-1



MODEL PART NUMBER
FM-250 909-0250-200

FM-250 509-0250-300

FM-250M/A 909-2250-200

FM-250M/A 909-2250-300

FM-300 909-0300-200

FM-300 909-0300-300

FM-300M/A 909-2300-200

FM-300M/A 909-2300-300

DESCRIPTION

250 Watt FM transmitter including exciter,
solid-state power amplifier, ac power am-
plifier, ac power control panel, trans-
mitter controller, low-pass filter, and
rack; for 194 to 266V, 60 Hz, 1 @.

Same as 909-0250-200 with 50 Hz power
supply.

Two 909-0250-200 transmitters in automatic
main/alternate configuration including
system controller, test load, and RF
transfer switch in single rack.

Same as 909-2250-200 with 50 Hz power
supply.

300 Watt FM transmitter including exciter,
solid-state power amplifier, ac power am-
plifier, ac power control panel, trans-
mitter controller, low-pass filter, and
racks; for 194 to 266V, 60 Hz, 1 0.

Same as 909-0300-200 with 50 Hz power
supply.

Two 909-0300-200 transmitters in automatic
main/alternate configuration including
system controller, test load, and RF
transfer switch in single rack.

Same as 909-2300-200 with 50 Hz power
supply.

1-7. ELECTRICAL DESCRIPTION,

1-8, Each system consists of modular sub-assemblies to allow ease
of maintenance and maximum reliability {(see Figures 1-1 through 1-4),
Critical units such as the exciter(s) and power amplifier(s) are con-
structed in drawer housings which may be pulled forward out of the

cabinet for accessibility.

1-9, AC power for each transmitter is connected to the ac power
control panel at the bottom of the transmitter cabinet. The ac power
control panel protects the internal cabinet wiring and provides on-off
control for the various assemblies within the system.

1-2



1-10. The individual heat-producing assemblies within each system
such as the exciter(s) and the power amplifier(s) are individually
cooled by self-contained fans. The FM-250 and FM-300 models are equip-
ped with two fans to provide sufficient exchange of cabinet air volume
several times each minute, thus assuring cool operation.

1-11. FM-100 OR FM-250 SINGLE CONFIGURATION. This transmitter con-
sists of a transmitter controller, one power ampliifier, a Tow-pass fil-
ter, and a directional coupler (see Figure 1-1). Each of these models
function as a basic transmitter with few automatic features.

1-12. The transmitter control panel allows both Tocal and remote
on-off control and metering functions. Additionally, a battery-powered
memory retains the operational configuration during power failures and
will automatically restore the transmitter to operation when power re-
turns. The battery supply for this feature is maintained at full charge
during normal operation.

1-13. The RF output of the exciter is amplified by the PA stage.
The output of the PA stage is routed through a low-pass filter to reduce
the harmonic emissions to a sufficiently Tow level as required to sat-
isfy regulatory requirements. The output of the low-pass filter is
routed through a directional coupler which allows measurement of both
forward and reflected power. An RF sampie port is provided at the input
and output of the low-pass filter for connection of a modulation monitor
or other test equipment.

1-14. FM-100 OR FM-250 MAIN/ALTERNATE CONFIGURATION. This trans-
mitter consists of one system controller, two transmitter controllers,
two power amplifiers, two low-pass filters, two directional couplers, an
RF transfer switch, and an RF test load (see Figure 1-2). These models
function as single transmitters with automatic back-up.

1-15. The system controller allows both local and remote on-off
control and automatic switching of the entire system. In the event of a
tailure of one transmitter, the system may be configured to automat-
jcally connect the alternate transmitter to the antenna and connect the
defective transmitter to the test Toad in a deenergized state. Addi-
tionally, a battery-powered memory retains the operational configuration
during power failures and will automatically restore the transmitter to
operation when power returns. The battery supply for this feature is
maintained at full charge during normal operation.

1-16. Fach transmitter controller allows both local and remote con-
trol and metering of each individual transmitter.

1-3
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1-17. The RF output of each exciter is amplified by the PA stage.
The output of each PA stage is routed through a low-pass filter to re-
duce the harmonic emissions to a sufficiently Tow level as required to
satisfy regulatory requirements. The output of each low-pass filter is
routed through a directional coupler which allows measurement of both
forward and reflected power. An RF sample port is provided at the in-
put and output of each low-pass filter for connection of a modulation
monitor or other test equipment.

1-18. FM-300 SINGLE CONFIGURATION. This transmitter consists of a
transmitter controller, two power amplifiers, a hybrid splitter and a
hybrid combiner, a reject load, a low-pass filter, and a directional
coupler (see Figure 1-3). This model functions as a basic transmitter
with few automatic features.

i-19. The transmitter control panel allows both local and remote
on-off control and metering functions. Additionally, a battery-powered
memory retains the operational configuration during power failures and
will automatically restore the transmitter to operation when power re-
turns. The battery supply for this feature is maintained at full charge
during normal operation.

1-20. The RF output of the exciter is split into two equal com-
ponents by a 90 degree hybrid splitter which provides two equal-ampli-
tude signals displaced in time by 90 degrees or one-quarter cycle of the
operating frequency. Each output is routed to one power amplifier. The
outputs of the power amplifiers are operated in-phase with the 90 de-
gree differential at the splitter made up by precise cable Tengths at
the amplifier inputs.

1-21. The outputs of the two power amplifiers are then combined
through the appropriate lengths of cable and an additional 90 degree
hybrid combiner. The outputs of the two amplifiers are added indirectly
in the combiner to produce 300 watts at the combiner output.

1-22. As long as both amplifiers produce the proper power Jevel and
are in the proper phase relationship at the combiner inputs, there will
be no power dissipated in the combining or reject load. Should an am-
plifier develop a fault and not produce the proper power level, the re-
maining power will be divided between the antenna load and the reject
load.

1-23. The output of the PA stage is routed through a low-pass fil-
ter to reduce the harmonic emissions to a sufficiently Tow level as re-
quired to satisfy regulatory requirements. The output of the low-pass

filter is routed through a directional coupler which allows measurement
of both forward and refiected power. An RF sample port is provided at

the input and output of the low-pass filter for connection of a modula-
tion monitor or other test eguipment.

1-6
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1-24. FM-300 MAIN/ALTERNATE CONFIGURATION., This transmitter con-
sists of one system controller, two transmitter controllers, four power
amplifiers, two reject loads, two low-pass filters, two directional
couplers, an RF transfer switch, and an RF test Joad (see Figure 1-4).
This model functions as a singlie transmitter with automatic back-up.

1-25. The system controller allows on-off control and automatic
switching. In the event of a failure of one transmitter, the system may
be configured in such a manner that the alternate transmitter will auto-
matically be connected to the antenna and the defective transmitter will
be automatically connected to the test load in a deenergized state.
Additionally, a battery-powered memory retains the operational config-
uration during power failures and will automatically restore the trans-
mitter to operation when power returns. The battery supply for this
feature is maintained at full charge during normal operation.

1-26. Fach transmitter controliler allows both local and remote con-
trol and metering of each individual transmitter.

1-27. The RF output of each exciter is split into two equal com-
ponents by a 90 degree hybrid splitter which provides two egual-ampli-
tude signals displaced in time by 90 degrees or one-quarter cycle of the
operating frequency. Each output is routed to a power amplifier. The
outputs of the power amplifiers are operated in-phase with the 90 degree
differential at the splitter made up by precise cable lengths at each
ampiifier input. The outputs of the two power amplifiers are then com-
bined through the appropriate lengths of cable and an additional 90 de-
gree hybrid combiner. The outputs of the two amplifiers are added
directly in the combiner to produce 300 watts at the combiner output.

1-28. As long as both amplifiers produce the proper power level and
are in the proper phase relationship at the combiner inputs, there will
be no power dissipated in the combining or reject load. Should an am-
plifier develop a fault and not produce the proper power level, the re-
maining power will be divided between the antenna load and the reject
load. When the system controller is operating in the automatic mode, it
will sense this condition and automatically transfer operation to the
alternate transmitter.

1-29, The output of each PA stage is routed through a low-pass
tilter to reduce the harmonic emissions to a sufficiently Tow level as
required to satisfy regulatory requirements. The output of each Tow-
pass filter is routed through a directional coupler which allows
measurement of both forward and reflected power. An RF sample port is
provided at the input and output of the low-pass filter for connection
of a modulation monitor or other test equipment.

1-30. EQUIPMENT SPECIFICATIONS.

1-31. Refer to Table 1-1 for electrical specifications or Table 1-2
tor physical specifications for the very-low-power Tine of FM Trans-
mitters.

1-8
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TABLE 1-1.

ELECTRICAL CHARACTERISTICS
(Sheet 1 of 2)

PARAMETER

SPECIFICATIONS

RF POWER QUTPUT

RF FREQUENCY RANGE
RF OUTPUT IMPEDANCE
RF OUTPUT CONNECTOR
MAXIMUM VSWR

FM S/N RATIO

AM S/N RATIO

RF HARMONIC SUPPRESSION

FREQUENCY STABILITY

TYPE OF MODULATION

MODULATION CAPABILITY

MONAURAL AUDIO INPUT
IMPEDANCE

AUDIO INPUT LEVEL

MONAURAL AUDIO FREQUENCY

MONAURAL OR COMPOSITE:
a) HARMONIC DISTORTION

FM-100: 75 to 100 Watts.
FM-250: 90 to 250 Watts.
FM~300: 90 to 300 Watts.

87.5 to 108 MHz {as ordered).
50 Ohms Resistive.

Type N receptacle.

1.2:1

emphasis.

deemphasis (no FM present).

60 dB or better,

Direct frequency modulation at
carrier frequency.

Greater than +*200 kHz.

600 Ohms balanced, resistive.

@ 400 Hz.

emphasis or flat.

0.08% or less, 30 to 15 kHz.

1-10

72 dB below =75 kHz Deviation @ 400
Hz, measured in a 30 Hz to 15 kHz
bandwidth with 75 microsecond de-

65 dB below reference carrier with

100% AM @ 400 Hz, 15 microsecond

+300 Hz, §° to 50°C, temperature
compensated crystal oscillator,

+10 dBm +1 dB for +75 kHz deviation

+0.5 dB, 30 Hz to 15 kHz, selectable
25, 50, or 75 microsecond pre-




TABLE 1-1. ELECTRICAL CHARACTERISTICS
(Sheet 2 of 2)

PARAMETER SPECIFICATIONS
b) INTERMODULATION 0.08% or less, 60 Hz/7 kHz, 4:1 ratio.
DISTORTION

COMPOSITE INPUTS 3 per exciter, BNC connectors.
COMPOSITE INPUT IMPEDANCE 10 k Ohm nominal, resistive.

COMPOSITE INPUT LEVEL 3.5V p-p nominal for £75 kHz

deviation.
AC INPUT POWER 194 to 266 VRMS, 50/60 Hz, single

phase (0.9 power factor).

AC POWER CONSUMPTION

FM-100 524W Maximum @ 60 Hz for 100W.
616W Maximum © 50 Hz for 100W.

FM-100M/ A * 550W Maximum @ 60 Hz for 100W.
646W Maximum @ 50 Hz for 100W.

FM-250 900W Maximum @ 60 Hz for 250W.
1068W Maximum @ 50 Hz for 250M.

FM-~250M/A * g925W Maximum @ 60 Hz for 250W.
1087W Maximum G 50 Hz for 250W.

FM=300 1100W Maximum @ 60 Hz for 300W.
1293W Maximum @ 50 Hz for 300W.

FM=300M/A * 1125W Maximum @ 60 Hz for 300W.
1322% Maximum @ 30 Hz for 300M.

* ONE TRANSMITTER OPERATING, [ONE TRANSMITTER ON STANDBY.
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TABLE 1-2.

PHYSICAL CHARACTERISTICS
(Sheet 1 of 2)

PARAMETER

SPECIFICATIONS

AMBIENT TEMPERATURE RANGE
MAXIMUM ALTITUDE

MAXIMUM HUMIDITY

HEAT DISSIPATION
FM-100

FM-100M/A

FM-250

FM-250M/A

FM-300

FM-300M/A

COOLING AIR REQUIREMENT
SINGLE CONFIGURATION

MAIN/ALTERNATE
CONFIGURATION

AIR INLET SIZE (Rear Panel)

AIR QUTLET SIZE (Top)

+32°F to +122°F {@°C to +50°C).

7500 feet above sea level (2286
Meters).

95%, Non-condensing,

424 Watts @ 100 Watts output at 60 Hz.
516 Watts @ 100 Watts output at 50 Hz.
450 Watts @ 100 Watts output at 60 Hz,
546 Watts @ 100 Watts output at 50 Hz.
650 Watts @ 250 Watts output at 60 Hz.
818 Watts @ 250 Watts output at 50 Hz.
675 Watts @ 250 Watts output at 60 Hz.
837 Watts @ 2bH0 Watts output at 50 Hz.
800 Watts @ 300 Watts output at 60 Hz.
993 Watts @ 300 Watts output at 50 Kz.

825 Watts @ 300 Watts output at 60 Hz.
1022 Watts @ 300 Watts output at 50 Hz.

250 £t3/min overall (7.08 mo/min).

500 ft3/min overall (14.15 m°/min).

7.75 inches X 14 inches {19.69 cm X
35.56 cm).

22 inches X 25.5 inches (55.88 cm X
64.77 cm).

1-12




TABLE 1-2.

PHYSICAL CHARACTERISTICS
(Sheet 2 of 2)

PARAMETER

SPECIFICATIONS

SIZE
FM-100 OR FM-250

FM-300

FM-100M/A OR
FM-250M/A

FM-300M/A

CUBAGE
SINGLE CONFIGURATION

MAIN/ALTERNATE
CONFIGURATION

WEIGHT (Unpacked)
FM-100 OR FM-250

FM-100M/A OR FM-250M/A
FM-300
FM-300M/A

23.38 inches W X 31.37 inches D X
36.56 inches H (59.39 cm X 78.68 cm
X 92.86 cm).

23.38 inches W X 31.37 inches D X
50.56 inches H {59.39 cm X 78.68 cm
X 128.42 cm).

23.38 inches W X 31.37 inches D X
69,18 inches H (59.39 cm X 78.68 cm
X 175.73 cm).

23.38 inches W X 31.37 inches D X
78.56 inches H (59.3% cm X 78.68 cm
¥ 199.54 cm).

Anti-Tip legs extend out an additional
11.37 dinches {28.88 cm) in front of
transmitter.

15.85 5 { 3.

3

0.45 m

3.

33.5 ft~ (0,95 m

225 pounds (102 kg).
500 pounds {227 kg).
275 pounds (125 kg).
550 pounds (250 kg).

1-13/1-14







SECTION II
INSTALLATION

2-1. INTRODUCTION,

2-2. This section contains information required for installation
and preliminary checkout of the Broadcast Electronics very-low-power
line of FM transmitters.

2-3. UNPACKING.

2-4, The equipment becomes the property of the customer when the
equipment is delivered to the carrier. Carefully unpack the trans-
mitter. Perform a visual inspection to determine that no apparent dam-
age has been incurred during shipment. A1l shipping materials should be
retained until it is determined that the unit has not been damaged.
Claims for damaged equipment must be promptly filed with the carrier or
the carrier may not accept the claim.

2-5, The contents of the shipment should be as indicated on the
packing Tist. If the contents are incomplete, or if the unit is damaged
electrically or mechanically, notify both the carrier and Broadcast
Electronics, Inc.

2-6. ENVIRONMENTAL REQUIREMENTS.

2-7. Table 1-2 provides environmental conditions which must be
considered prior to transmitter installation.

2-8. COOLING AIR REQUIREMENTS.

2-9, If the heated transmitter air is to be ducted from the room,

the duct system must not introduce any back-pressure on the equipment.
Proper allowances for air flow will ensure that only a Timited amount of
heat is dissipated into the equipment interior. The duct system must
allow for the minimum air flow listed in table 1-2.

2-10. As a minimum requirement, any duct work must have a cross-
sectional area equal to the exhaust area of the cabinet (refer to Figure
2-1). Sharp bends in the duct system will introduce back pressure and
are not permissible. A radius bend must be used if a right angle turn
is required. An exhaust fan may be used to overcome duct losses or
overcome wind pressures if the duct is vented to the outside.



2-11. INSTALLATION.

2-12. Each transmitter is wired, operated, tested and inspected at
the factory prior to shipment and is ready for installation when re-
ceived. Prior to installation, this publication should be studied to
obtain an understanding of the operation circuitry nomenclature, and in-
stallation requirements. Installation is accomplished as follows:

1) placement, 2) component installation, 3) remote control connections,
4) ac wiring, and 5) initial checkout.

2-13. EQUIPMENT PLACEMENT.

2-14. Access holes in the top and bottom of the cabinet allow
ducting of interconnecting wiring from above or below. The surface must
be capable of supporting the total transmitter weight as follows. The
support should be more than marginal to maintain proper cabinet align-
ment and reduce vibration.

FM~100 QR FM-250 44 pounds per square foot
FM-100M/A OR FM-250M/A 98 pounds per square foot
FM-300 54 pounds per square foot
FM-300M/A 108 pounds per square foot
2-15, After it has been determined where and how the cabinet will

be positioned, level the cabinet and bolt the base to the mounting
surface.

2-16. COMPONENT INSTALLATION.

WARNING ENSURE PRIMARY POWER IS DISCONNECTED BEFORE
PROCEEDING.

2-17. Interconnecting wires and cables are tied in for shipment,

Remove all tape, wire ties, string, and packing material used for ship-
ment.

2-18. The exciter, the power amplifier, all cables, connectors, and
miscellaneous components to be installed are shipped in separate car-
tons. The following text provides information concerning the installa-
tion of these items. The exact procedure may differ from the following
steps due to the method and requirements for shipping.

NOTE ENSURE CONTROLS ARE NOT MOVED FROM THEIR
FACTORY PRESET POSITIONS DURING INSTALLATION.

2-19, Remove the transmitter rear panel. For removal, the panel
simply 1ifts up and off.

2-2
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{5939 cm)
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T8.541N,
(199.54 cm)

FM-280 M/A

OR
FM-100 M/A
HAABIN.

{(475.73 em)

FM-32300
B0 B4 N,

(128.42 cm)

FM-250
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FM-100
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(2. Bbom)

SEE NOTE

I o

NOTES:

1.

o~ o U,

AIR INLET AT REAR OF CABINET, 7.75 IN. X 14 IN. {19.69 cm X 35.56 cm)
P/N 407-0062 FILTER REQUIRED.

AIR QUTLET AT TOP OF CABINET, 21 3/4 IN. X 23 1/2 IN. {55.25 cm X 64.77 cm).

ACCESS FOR AC POWER THROUGH BASE PLATE.
OR SIDES BY ADDING ACCESS HOLE.)

ACCESS FOR REMOTE CONTROL AND AUDIO CONNECTIONS THROUGH TOP OR BOTTOM OF
CABINET.

OUTPUT RF CONNECTOR IS AMPHENOL 82-656 (UG30/N) TYPE N CONNECTOR.
ANTI-TIP LEGS USED ON FM-300M/A TRANSMITTER OMLY.
IT IS RECOMMENDED THAT THIS TRANSMITTER BE BOLTED TO THE MOUNTING SURFACE.

{MAY BE ACCESSED THRU TGP, REAR,

WEIGHT UNPACKED: FM-100 OR FM-250 225 1hs. (102 kgg
FM-100M/A OR FM=250M/A 500 1bs. (227 kg
FM-300 275 1bs. (125 ka
FM-300M/A 550 ibs. (250 kg

FIGURE 2-1.

597-0092=-5

TRANSMITTER OQUTLINE DRAWING
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2-20, Remove both side panels. Each panel is secured by one bolt
for the single transmitters or two bolts for the dual transmitters. A
3/8 inch (10 mm) hex nut driver is required. After the bolts are re-
moved, each panel 1ifts up and off for removal.

2-21. Remove all ties from each set of slide rails.

2-22. Install the PA(s) and exciter{s} in the rack onto their slide
rails.

2-23. Connect the wiring between the exciter(s) and PA(s)} as
labeled by tags attached to the wiring.

2-24, Connect the antenna load to the transmitter.

2-25. CIRCUIT BOARD PROGRAMMING.

2-26. SYSTEM CONTROLLER., The system controller is designed with

programmable circuits which determine the control and operating char-
acteristics of the unit. Figure 2-2 presents several control and opera-
ting parameters. Refer to Figure 2-2 and program the system controller
circuit board as required for the following operations.

2-27. Automatic Mode Disable Control. Control circuitry is pro-
vided which will disable the automatic mode when the remote system off
switch is operated. To disable the automatic mode, install jumper W1.
To enable the automatic mode, remove Jjumper Wl. The unit is shipped
from the factory with jumper W1 installed.

2-28. Automatic Mode Enable Control. Control circuitry is provided
which will enable the automatic mode when the XMTR ON switch/indicator
is operated. To enable the automatic mode, install jumper WZ2. To dis-
able the automatic mode, remove jumper WZ2. The unit is shipped from the
factory with jumper W2 installed.

2-29. Delay Time Select Operation. The delay time prior to auto-
matic switching is determined by programmable jumper P9. To select 0.05
second delay, install P9 in position 1-2. To select 5 second delay, in-
stall P9 in position 2-3. The unit is shipped from the factory with P9
installed in position 1-2.

2-30. Sample Voltage Reduction Operation. The maximum required
sample voltage from the transmitter is selectable by programmable
jumpers P7 and P8, If +5 volts is desired, remove P7 and P8. To reduce
the sample voltage to +2.5 volts, install P7 and P8. The unit is ship-
ped from the factory with P7 and P8 instalied.

2-31. PA ASSEMBLY. The power amplifier assembly is designed with
programmable circuits which determine the control and operating char-
acteristics of the unit. Check the PA circuit board programming as
follows:

2-5
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COPYRIGHT © 1987 8AOADCAST ELECTRONICS, INC.

597-0092-51
FIGURE 2-3. PA JUMPER PROGRAMMING

A. Extend the PA forward and remove the top-panel.

B. Refer to Figure 2-3 and ensure all circuit board
Jumpers are correctly positioned.

C. Replace the top-panel,
2-32. REMOTE CONTROL.
2-33. Many transmitter control and monitoring functions are avail-
able as remote control features (see Table 2-1). Also, the transmitter

will interface with most modern remote control units such as the sixteen
channel Moseley MRC-1600.

WARNING ENSURE PRIMARY POWER IS DISCONNECTEZD BEFORE
PROCEEDING.
2-34. VOLTAGE TAPS. Ensure the transmitter is wired for the input

voltage to be used. The PA's, the system controller, the transmitter
controllers and the FM exciters must be checked and changed if required.

2-35, Check the PA voltage taps per Figure 2-4 and change the
wiring if required.

2-7



TABLE 2-1. REMOTE

INTERFACE CONNECTIONS

SYSTEM CONTROLLER (MAI

N/ALTERNATE TRANSMITTERS}

TB1- FUNCTION STATUS
1 System On
2 System Off \\\
3 Manual Mode Momentary connection to 5V to 24V
4 Automatic Mode required to activate function.
5 Transmitter No. 1 Select
6 Transmitter No. 2 Select
7 Control Common (Isolated)
8 Manual Status —\
9 Automatic Status
10 Transmitter No. 1 Status Current sink to ground when active.
11 Transmitter No. 2 Status
12 Status Common {Chassis Ground)
TRANSMITTER CONTROLLER (ALL TRANSMITTERS})
TB1- FUNCTION STATUS
1 Transmitter On ) ’Momentary connection to =5V to =24V
2 Transmitter Ofﬁj \required to activate function.
3 Failsafe Input (Constant +5V to +24y input required
4 Remote Control Common \to enable remote control.
5 Power Raise ’Momentary connection to pin 7 re-
6 Power Lower quired to raise or Tower RF power.
7 Power Common N
8 +24 Volts
9 Common
10 Not Used
TB2- FUNCTION STATUS
1 Forward Power +5 VDC @ 100% forward power.
2 Reflected Power +5 VDC @ 3:1 reflection.
3 Power Common
4 PA No. 1 Collector Voltage—— +5 VDC @ 30 VDC PA voltage.
5 PA No. 1 Collector Current=— +5 YDC @ 15 VYDC PA current.
6 PA No. 1 Meter Common
7 * PA No. 2 Collector VYoltage—— +5 VDC @ 30 VDC PA voltage.
8 * PA No. 2 Collector Current—= +5 YDC @ 15 VDC PA current.
9 * PA No. 2 Meter Common
10 Not Used
* FM-300 AND FM-300M/A ONLY
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2-36.

The system controller, the transmitter controllers, and the

FM exciters should be checked as follows:

AC INPUT >—

The primary ac line voltage with which the transmitter
will be used must be visible on the ac line voltage
selector circuit board (220V or 230/240V).

TR1

T1

$ < WHITE

YELLOW

AC INPUT >

’

BLACK

OLEOEOELOE

COPYRIGHT © 1987 BROADCAST ELECTRONICS, ING.

597-0092-6
LINE VOLTAGE JUMPER SECONDARY WIRING
194.223V 2-3, 4-5, 8-9 BLACK AND WHITE
213-256V 2-3, 4-5, 8-9 BLACK AND YELLOW
208-250V 1-2, 4-5, 8-9 BLACK AND WHITE
229-275Y: 1-2, 4-5, 8-9 BLACK AND YELLOW

FIGURE 2-4. PA VOLTAGE TAPS

If an ac Tine voltage selector must be changed, remove
the ac line voltage selector circuit board with a small
pair of needle-nose pliers. Reinsert the circuit board
so that the correct ac Tine voltage is visible when the
circuit board is reinserted into the receptacle.

2-9
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2-37. GROUND. A common ground conductor must connect to the ground
connection inside the cabinet {see Figure 2-5). This ground must be
securely connected to the station common earth ground by the most direct
route with No. 14 copper wire.

2-38. SIGNAL INPUTS. Refer to the applicable technical manual for
the exciter, and wire the input connections to each unit.

WARNING ENSURE PRIMARY POWER IS DISCONNECTED BEFOQRE
PROCEEDING.
2-39, AC POWER CONNECTIONS. A single-phase source of 196 to 252V

ac, 60 Hz, at 15 Amperes is required for the transmitter ac input. It
is strongly suggested that the power source be connected to the trans-
mitter through a fused power disconnect for safety reasons (see Figure
2-5).

WARNING ENSURE PRIMARY POWER IS DISCONNECTED BEFORE
PROCEEDING.
2-40, Main AC Input. Connect the ac service to TB1 on the rear of

the transmitter ac power distribution panel through a fused service dis-
connect as shown by Figure 2-5. Ensure the neutral wire is securely
connected to TB1-3,

2-41. INITIAL CHECKOUT,

WARNING ENSURE PRIMARY POWER IS DISCONNECTED BEFORE
PROCEEDING.

2-42, Ensure that the transmitter is completely installed, the

transmitter is connected to a suitable RF Toad, and the station monitor
is connected to the RF sample port in the low-pass filter. Check the
following:

Ensure primary power is correctly wired.

Ensure all ground connections are secure.

Ensure all RF connections are secure.

Ensure all connections at terminal boards are secure.

m O ¢ w I
+ = e = =

Rotate the fan(s) by hand to ensure no obstructions
are present.

F. Earth ground is securely connected.

2-43, Remove any extra hardware and wire lying within the cabinet,

2-11



2-44, Replace the cabinet side panels and secure each side panel
with one or two bolts (as applicable) through the cabinet rear support
rails.

2-45, The following procedures will refer to the factory final test
data sheets supplied with the transmitter. Some differences in the
actual operation may be noted due to differences in primary power and/or
antenna systems. Ensure any controls specified are preset to the posi-
tions indicated on the final test data sheets.

2-46. SINGLE TRANSMITTER CHECKOUT. The following checkout is pre-
sented for the single-transmitter configurations. Refer to the final
test data sheets as required during the initial checkout.

2-47. Adjust the transmitter controllier POWER ADJUST control fully
counterclockwise and POWER METERING switch to AMTR FWD.

2-48. Operate the transmitter controller RMT/LCL switch to LCL.
2-49, Operate the exciter ON/OFF switch to ON.

S&SO. Operate the transmitter controller BATTERY ON/OFF switch to
2-51. Depress the exciter FWD meter switch,

2-52. Replace the cabinet rear access panel.

2-53. Operate the two circuit breakers on the ac control and dis-
tribution panel to OFF.

2-54, Close the wall-mounted fused switch.

2-55. Operate the ac power and control panel CONTROL and XMTR cir-

cuit breakers to ON. The transmitter controller OFF switch/indicator
will illuminate.

2-56. Depress the transmitter controller ON switch/indicator. The
transmitter controlier ON switch/indicator will illuminate and the OFF
switch/indicator will go out.

2-b/. The transmitter will energize and PA voltage and current will
be noted. The POWER meter will indicate low power output.

2-58. The exciter AFC and POWER meters will illuminate steadily and
the presence of programming will be noted on the MODULATION meter.

2-59. Adjust the transmitter controller POWER ADJUST control clock-
wise to obtain an indication of 50% power output.

2-60. Operate the POWER METERING switch to XMTR RFL and check the
reflected power. The reflected power must be Jess than l.2:1.
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2-61. Operate the POWER METERING switch to XMTR FWD and adjust the
POWER ADJUST control to obtain a power output of 100%. The FWD POWER
indicators on the PA will illuminate.

2-62. Operate the CONTROL and XMTR circuit breakers on the ac con-
trol and distribution panel to OFF.

2-63. Operate the CONTROL and XMTR circuit breakers to ON. The
transmitter will automatically return to operation.

2-64, The transmitter is now ready for operation.

2-65, MAIN ALTERNATE TRANSMITTER CHECKOUT. The following checkout

is presented for the main alternate transmitter configurations. Refer
to the final test data sheets as required during the initial checkout.

2-66. Adjust both transmitter controller POWER ADJUST controls to
ha]?—rotation and adjust both POWER METERING switches to XMTR FWD (TOTAL
FWD).

2-67. Operate the three RMT/LOCAL switches to LOCAL. There is one
switch on each of the transmitter controllers and cne switch on the
system controller.

2-68. Open the cabinet rear access panel and operate the exciter
ON/OFF switches to ON.

2-69. Operate the three BATTERY ON/OFF switches to ON. There is
one switch on the rear of each of the transmitter controllers and one
switch on the system controller,

2-70. Depress both exciter FWD meter switches.
2-71. Install the cabinet rear access panel.
2-72. Assure the three circuit breakers on the ac control and dis-

tribution panel are OFF.
2-73. Close the wall-mounted fused switch.

2-74, Operate the ac power and control panel CONTROL circuit
breaker to ON. The system controller MAN MODE or AUTO MODE switch/
indicator, the TX-1 SELECT or TX-2 SELECT switch/indicator, and the XMTR
ON or XMTR OFF switch/indicator will illuminate.

2-75. Operate the ac power and control panel XMTR 1 and XMTR 2 cir-
cuit breakers to ON. The OFF switch/indicators on each of the transmit-
ter controilers will illuminate.

2-76. Depress the system controller TX-1 SELECT switch/indicator.

The TX-2 switch/indicator will go out (if illuminated) and the TX-1
switch/indicator will illuminate.
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2-77. Depress the system controller XMTR ON switch/indicator. The
No. 1 transmitter controller ON switch/indicator will iliuminate and the
OFF switch/indicator will go out.

2-78. Transmitter No. 1 will energize and PA voltage and current
will be noted for the power amplifier{(s). The POWER meter will indicate
power output.

2-79. The exciter AFC and POWER meters will illuminate steadily and
the presence of programming will be noted on the MODULATION meter.

2-80. Operate the POWER METERING switch to XMTR RFL (TOTAL RFL) and
check the reflected power. The reflected power must be less than 1.5:1.

2-81, Operate the POWER METERING switch to XMTR FWD (TOTAL FWD} and
adjust the POWER METERING control to obtain a power output of 100%. The
FWD POWER indicator(s) for transmitter No. 1 will illuminate.

2-82. Using the No. 1 transmitter controller POWER METER switch,
check the reflected and forward power. The forward power indicators
should be between 90% and 110%. The reflected power indication should
be lTess than 1.5:1.

2-83. Adjust the transmitter controller No. 1 POWER ADJUST control
fully counterclockwise.

2-84, After a delay, transmitter No. 2 will energize and PA voltage
and current will be noted for the power amplifier(s). The POWER meter
will indicate power output. Transmitter No. 1 will deenergize.

2-85. The exciter AFC and POWER meters will illuminate steadily and
the presence of programming will be noted on the MODULATION meter.

2-86. Operate the POWER METERING switch to XMTR RFL {TOTAL RFL) and
check the reflected power. The reflected power must be Tess than 1.5:1.

2-87. Operate the POWER METERING switch to XMTR FWD (TOTAL FWD) and
adjust the POWER ADJUST control to obtain a power output of 100%. The
FWD POWER indicator(s) for transmitter No. Z will illuminate.

2-88. Using the No. 2 transmitter controlier POWER METER switch,
check the reflected and forward power. The forward power indication
should be between 90% and 110%. The reflected power indication should
be Tess than 1.5:1.

2-89. Adjust the transmitter controller No. 1 POWER ABJUST control
to half-rotation.
2-90. Adjust the transmitter controller POWER ADJUST control fully
counterclockwise.
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2-91. After a delay, transmitter No. 1 will energize and PA voltage
and current will be noted for the power amplifier{(s}. The POWER meter
will indicate power output. Transmitter No. 2 will deenergize,

2-92. Depress the system controller MAN MODE switch/indicator.
Transmitter system No. 1 will remain operational and the MAN MODE
switch/indicator will illuminate. The system controller AUTO MODE
switch/indicator will go out.

2-93. Depress the system controller XMTR OFF switch/indicator.
Transmitter No. 1 will deenergize, the transmitter No. 1 controller OFF
switch/indicator will illuminate, and the ON indicator will go out.

2-94. Depress the system controller XMTR ON switch/indicator. The
AUTO MODE switch/indicator will illuminate and the MAN MODE switch/
indicator will go out. Transmitter No. 1 will energize.

2-95. Adjust the transmitter No. 1 controlier POWER ADJUST control
fully counterclockwise. After a delay, the system will switch to trans-
mitter No. 2 and will not automatically switch back to transmitter No.
1, even though transmitter No. 2 is inoperative.

2-96. The transmitter is now ready for operation.
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SECTION III
OPERATION

3-1. INTRODUCTION.

3-2. This section identifies all controls and indicators asso-
ciated with the Broadcast Electronics very-low-power line of FM trans-
mitters and provides standard operating procedures.

3-3. CONTROLS AND INDICATORS.

3-4, Refer to Figure 3-1 for the location of all controls and in-
dicators associated with normal operation. The function of each control
or indicator is described in Table 3-1.

3-5. MAIN/ALTERNATE TRANSMITTER OPERATION.

NOTE THE FOLLOWING PROCEDURE IS PRESENTED UNDER THE
ASSUMPTION THAT THE TRANSMITTER IS FULLY IN-

NOTE STALLED AND IS FREE OF ANY DISCREPANCIES,

3-6. TURN ON.

3-7. Operate the system controller RMT/LOCAL CONTROL switch to

LOCAL and operate both transmitter controller LCL/RMT CONTROL switches
to LCL.

3-8. Operate the BATTERY ON/OFF switch on the rear of the system
controller to ON and operate the BATTERY ON/OFF switches on the rear of
the two transmitter controllers to ON.

3-9. Close the wall-mounted fused switch.

3-10. Operate all three circuit breakers on the ac power control
panel to ON,

3-11. The transmitter will energize in either the manual or auto-

matic mode of operation; both transmitters off-the-air, transmitter
No. 1 or transmitter No. 2 selected.

3-12. Depress the system controller AUTO MODE switch/indicator.
The AUTO MODE switch/indicator will illuminate.

3-13. If operation of transmitter 1 is desired, depress the system
controller TX-1 SELECT switch/indicator.

NOTE A DELAY OF TEN SECONDS IS REQUIRED BETWEEN
SELECTION OF TRANSMITTERS.

3-14, If operation of transmitter 2 is desired, depress the system
controller XMTR ON switch.
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