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Returns And Exchanges

Damaged or undamaged equipment should not be returned unless written approval and a
Return Authorization is received from HARRIS CORPORATION, Broadcast Systems Divi-
sion. Special shipping instructions and coding will be provided to assure proper handling.
Complete details regarding circumstances and reasons for return are to be included in the
request for return. Custom equipment or special order equipment is not returnable. In those
instances where return or exchange of equipment is at the request of the customer, or
convenience of the customer, a restocking fee will be charged. All returns will be sent
freight prepaid and properly insured by the customer. When communicating with HARRIS
CORPORATION, Broadcast Systems Division, specify the HARRIS Order Number or In-
voice Number.

Unpacking
Carefully unpack the equipment and preform a visual inspection to determine that no appar-
ent damage was incurred during shipment. Retain the shipping materials until it has been
determined that all received equipment is not damaged. Locate and retain all PACKING
CHECK LISTs. Use the PACKING CHECK LIST to help locate and identify any components

or assemblies which are removed for shipping and must be reinstalled. Also remove any
shipping supports, straps, and packing materials prior to initial turn on.

Technical Assistance

HARRIS Technical and Troubleshooting assistance is available from HARRIS Field Service
during normal business hours (8:00 AM - 5:00 PM Central Time). Emergency service is
available 24 hours a day. Telephone 217/222-8200 to contact the Field Service Department
or address correspondence to Field Service Department, HARRIS CORPORATION, Broad-
cast Systems Division, P.O. Box 4290, Quincy, lllinois 62305-4290, USA. Technical Support
by e-mail: tsupport@harris.com. The HARRIS factory may also be contacted through a FAX
facility (217/221-7096).

Replaceable Parts Service

Replacement parts are available 24 hours a day, seven days a week from the HARRIS
Service Parts Department. Telephone 217/222-8200 to contact the service parts department
or address correspondence to Service Parts Department, HARRIS CORPORATION, Broad-
cast Systems Division, P.O. Box 4290, Quincy, lllinois 62305-4290, USA. The HARRIS fac-
tory may also be contacted through a FAX facility (217/221-7096).

NOTE
The # symbol used in the parts list means used with (e.g. #C001 = used with C0O01).
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Guide to Using Harris Parts List Information

The Harris Replaceable Parts List Index portrays a tree structure with the major items being leftmost in the index.
The example below shows the Transmitter as the highest item in the tree structure. If you were to look at the bill of
materials table for the Transmitter you would find the Control Cabinet, the PA Cabinet, and the Output Cabinet. In
the Replaceable Parts List Index the Control Cabinet, PA Cabinet, and Output Cabinet show up one indentation level
below the Transmitter and implies that they are used in the Transmitter. The Controller Board is indented one level
below the Control Cabinet so it will show up in the bill of material for the Control Cabinet. The tree structure of this
same index is shown to the right of the table and shows indentation level versus tree structure level.

Example of Replaceable Parts List Index and equivalent tree structure:

Transmitter

Replaceable Parts List Index 994 9283 001
Table 7—1. Transmitter 994 9283 001 7-2 [ % _ 1
Table 7—2.  Control Cabinet 992 9244 002 7-3 Control Cabinet PA Cabinet Output Cabinet
Table 7-3. Controller Board 992 8344 002 7-6 992 9244 002 992 9400 002 992 9450 001
Table 7—4. PA Cabinet 992 9400 002 7-7 —» [ [
Table 7-5 PA Amplifier 994 7894 002 7-9 Controller Board PA Amplifier
Table 7-6 PA Amplifier Board 992 7904 002 7-10 992 8344 002 994 7894 002
Table 7-7 Output Cabinet 992 9450 001 7-12

[
PA Amplifier Board
992 7904 002

The part number of the item is shown to the right of the description as is the page in the manua where the bill for
that part number starts.

Inside the actual tables, four main headings are used:

Table ##. ITEM NAME - HARRIS PART NUMBER - this line gives the information that corresponds to the
Replaceable Parts List Index entry;

HARRIS P/N column gives the ten digit Harris part number (usually in ascending order);
DESCRIPTION column gives a 25 character or less description of the part number;

REF. SYMBOLS/EXPLANATIONS column 1) gives the reference designators for the item (i.e,, C001, R102,
etc.) that corresponds to the number found in the schematics (COO1 in a bill of materia is equivalent to C1 on the

schematic) or 2) gives added information or further explanation (i.e., “Used for 208V operation only,” or “Used
for HT 10LS only,” etc.).

Inside the individual tables some standard conventions are used:

A # symbol in front of a component such as #C001 under the REF. SYMBOLS/EXPLANATIONS column means
that thisitem is used on or with CO01 and is not the actual part number for COOL.

In the ten digit part numbers, if the last three numbers are 000, the item is a part that Harris has purchased and
has not manufactured or modified. If the last three numbers are other than 000, the item is either manufactured by
Harris or is purchased from a vendor and modified for use in the Harris product.

The first three digits of the ten digit part number tell which family the part number belongs to - for example, al
electrolytic (can) capacitors will be in the same family (524 xxxx 000). If an electrolytic (can) capacitor is found
to have a 9xx xxxx xxx part number (a number outside of the normal family of numbers), it has probably been
modified in some manner at the Harris factory and will therefore show up farther down into the individual parts

list (because each table is normally sorted in ascending order). Most Harris made or modified assemblies will
have 9xx xxxx xxx numbers associated with them.

The term “SEE HIGHER LEVEL BILL" in the description column implies that the reference designated part
number will show up in a bill that is higher in the tree structure. This is often the case for components that may

be frequency determinant or voltage determinant and are called out in a higher level bill structure that is more
customer dependent than the bill at alower level.

2-02-93
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THE CURRENTS AND VOLTAGES IN THIS EQUIPMENT ARE DANGEROUS. PER-
SONNEL MUST AT ALL TIMES OBSERVE SAFETY WARNINGS, INSTRUCTIONS
AND REGULATIONS.

This manual is intended as a general guide for trained and qualified personnel who are aware of the dangers inherent in
handling potentially hazardous electrical/electronic circuits. It is not intended to contain a complete statement of all safety
precautions which should be observed by personnel in using this or other electronic equipment.

The installation, operation, maintenance and service of this equipment involves risks both to personnel and equipment, and
must be performed only by qualified personnel exercising due care. HARRIS CORPORATION shall not be responsible for
injury or damage resulting from improper procedures or from the use of improperly trained or inexperienced personnel
performing such tasks.

During installation and operation of this equipment, local building codes and fire protection standards must be observed.
The following National Fire Protection Association (NFPA) standards are recommended as reference:

- Automatic Fire Detectors, No. 72E
- Installation, Maintenance, and Use of Portable Fire Extinguishers, No. 10
- Halogenated Fire Extinguishing Agent Systems, No. 12A

ALWAYS DISCONNECT POWER BEFORE OPENING COVERS, DOORS, ENCLO-
SURES, GATES, PANELS OR SHIELDS. ALWAYS USE GROUNDING STICKS AND
SHORT OUT HIGH VOLTAGE POINTS BEFORE SERVICING. NEVER MAKE IN-
TERNAL ADJUSTMENTS, PERFORM MAINTENANCE OR SERVICE WHEN ALONE
OR WHEN FATIGUED.

Do not remove, short-circuit or tamper with interlock switches on access covers, doors, enclosures, gates, panels or shields.
Keep away from live circuits, know your equipment and don’t take chances.

ARNING

IN CASE OF EMERGENCY ENSURE THAT POWER HAS BEEN DISCONNECTED.

IF OIL FILLED OR ELECTROLYTIC CAPACITORS ARE UTILIZED IN YOUR
EQUIPMENT, AND IF A LEAK OR BULGE IS APPARENT ON THE CAPACITOR
CASE WHEN THE UNIT IS OPENED FOR SERVICE OR MAINTENANCE, ALLOW
THE UNIT TO COOL DOWN BEFORE ATTEMPTING TO REMOVE THE DEFEC-
TIVE CAPACITOR. DO NOT ATTEMPT TO SERVICE A DEFECTIVE CAPACITOR
WHILE IT IS HOT DUE TO THE POSSIBILITY OF A CASE RUPTURE AND SUB-
SEQUENT INJURY.



TREATMENT OF ELECTRICAL SHOCK
1. IF VICTIM IS NOT RESPONSIVE FOLLOW THE A-B-CS OF BASIC LIFE SUPPORT.
PLACE VICTIM FLAT ON HIS BACK ON A HARD SURFACE

@ AIRWAY BREATHING

[F UNCONSC1IO0US, IF NOT BREATHING.
OPEN AIRWAY BEGIN ARTIFICIAL BREATHING

LIFT UP NECK

PUSH FOREHEAD BACK

CLEAR OUT MOUTH IF NECESSARY
OBSERVE FOR BREATHING

TILT HEAD
PINCH NOSTRILS
MAKE AIRTIGHT SEAL

4 QUICK FULL BREATHS

REMEMBER MOUTH TO MOUTH
RESUSCITATION MUST BE

CHECK COMMENCED AS SOON AS POSSIBLE

CAROTID PULSE

@ CIRCULATION

DEPRESS STERNUM 1 1/2 TO 2 [INCHES

APPROX. RATE ONE RESCUER
OF COMPRESSIONS < 15 COMPRESSIONS
IF PULSE ABSENT,
= --80 PER MIN ICK BREA
BEGIN ARTIFICIAL Pm‘% =) INUTE 12 QU EATHS
RCU ) =®
Cl LATION %»«2 APPROX. RATE TWO RESCUERS <
OF COMPRESSIONS 5 COMPRESSIONS
--60 PER MINUTE (1 BREATH

NOTE: DO NOT INTERRUPT RHYTHM OF COMPRESSIONS
WHEN SECOND PERSON IS GIVING BREATH

CALL FOR MEDICAL ASSISTANCE AS SOON AS POSSIBLE.

2. IF VICTIM {S RESPONSIVE.

A. KEEP THEM WARM

B. KEEP THEM AS QUIET AS POSSIBLE

C. LOOSEN THEIR CLOTHING

D. A RECLINING POSITION IS RECOMMENDED



FIRST-AID

Personnel engaged in the installation, operation, maintenance or servicing of this equipment are urged to become familiar
with first-aid theory and practices. The following information is not intended to be complete first-aid procedures, it is a
brief and is only to be used as a reference. It is the duty of all personnel using the equipment to be prepared to give
adequate Emergency First Aid and thereby prevent avoidable loss of life.

Treatment of Electrical Burns

1. Extensive burned and broken skin

a  Cover areawith clean sheet or cloth. (Cleanest available cloth article.)

b. Do not break blisters, remove tissue, remove adhered particles of clothing, or apply any salve or ointment.
c.  Treat victim for shock as required.

d. Arrange transportation to a hospital as quickly as possible.

e. If aimsor legs are affected keep them elevated.

NOTE
If medical help will not be available within an hour and the victim is
conscious and not vomiting, give him aweak solution of salt and soda:
1 level teaspoonful of salt and 1/2 level teaspoonful of baking soda to
each quart of water (neither hot or cold). Allow victim to sip slowly
about 4 ounces (a half of glass) over a period of 15 minutes. Discon-
tinue fluid if vomiting occurs. (Do not give acohol.)

2. Lesssevereburns - (1st & 2nd degree)
a  Apply coal (not ice cold) compresses using the cleanest available cloth article.

b. Do not break blisters, remove tissue, remove adhered particles of clothing, or apply salve or ointment.
c. Apply clean dry dressing if necessary.

d. Treat victim for shock as required.

e.  Arrange transportation to a hospital as quickly as possible.

f.  If aamsor legs are affected keep them elevated.

REFERENCE:
ILLINOIS HEART ASSOCIATION

AMERICAN RED CROSS STANDARD FIRST AID AND PERSONAL SAFETY MANUAL (SEC-
OND EDITION)
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SECTION |
GENERAL INFORMATION

1.1 INTRODUCTION

This technical manual contains al the information necessary to
install and maintain the HT 30/35CD FM BROADCAST
TRANSMITTER. Figure 1-1 depicts the HT 30/35CD.

Thevarious sections of thistechnical manual providethefollow-
ing types of information.

a SECTION I, GENERAL DESCRIPTION, provides ade-
scription of the equipment, identifies the major compo-
nents, and describes other pertinent features of the equip-
ment such as optional capabilities.

b. SECTION II, INSTALLATION, provides information
relative to incoming inspection, power requirements, in-
put/output connections, component mountinginstructions,
and initial setup procedures.

c. SECTION I, OPERATION, provides identification and
functions of panel or board mounted controls and indica-
tors, along with information necessary to setup and operate
the HT 30/35CD on a daily basis. This section also con-
tains information on the use of the FLEXPatch™ system
for emergency operation when a part of the rf system of
the HT 30/35CD fails.

d. SECTION IV, PRINCIPLES OF OPERATION, provides
theory of operation of the overall theHT 30/35CD System.

e. SECTION V, MAINTENANCE, provides general main-
tenance procedures as well as a list of fuses used in the
HT 30/35CD.

f. SECTION VI, SYSTEM TROUBLESHOOTING, pro-
vides troubleshooting procedures and guidelines.

0. SECTION VII, PARTSLIST, providesinformation onthe
replaceable parts available for the HT 30/35CD.

h. SECTION VIII, DIAGRAMS, provides overall diagrams
for the HT 30/35CD.

i. SECTIONS A through X provide additional information
on specific modules as well as information on the Main
Controller Software Sequencing.

Section A - High Voltage Power Supply

Section B - RF Preamplifier Module Assembly
Section C - RF Intermediate Power Amplifier Module Assembly
Section D - PA Cavity

Section E - Current Monitor Board

Section F - IPA Low Pass Filter/Directional Coupler
Section G - Controller Assembly

Section H - Controller Motherboard

Section J - Analog Input/Output Board

Section K - Digital Input/Output Board

Section L - Central Processor Unit

Section M - Control Status Board

Section N - Auxiliary Power Supply

Section P - Transmitter Interface/Backup Controller Board
Section Q - Switch Board

Section R - PA Metering Board

Section S- AC Input Phase Monitor Assembly

Section T - Fluorescent Display Board

Section U - Mimic Board

Section V - Spacer Board

Section W - Main Controller Software Sequences

Section X - Vendor Information

1.2 RELATED PUBLICATIONS

For the DIGIT™ FM Exciter installation and operation informa-
tion, refer to the DIGIT™ FM Exciter Technical Manual.

1.3 EQUIPMENT PURPOSE

The HT 30/35CD is acommercia FM transmitter designed for
continuous broadcast operation (Figure 1-1). The transmitter
usesaHARRISDIGIT™ FM Exciter, asolid state driver, and a
single tube as a PA stageto provide reliable and efficient opera-
tion in the 87.5 to 108 MHz commercial FM Broadcast Band.

1.4 PHYSICAL DESCRIPTION

The unit is contained in a single cabinet, with the exception of
the high voltage and screen power supply enclosure. The cabinet
size and the internal placement of the second harmonic filter
ensures the transmitter will fit in the place of many older 20 to
25 kW FM transmitters.

The high voltage and screen power supplies are located exter-
nally in a single enclosure cabinet which provides increased
maintenance accessibility and working room. The High VVoltage
Power Supply may be located next to the transmitter or placed
in aremote location.

The main cabinet rear door is hinged and may be removed for
maintenance access. Required metering is provided by five me-
ters located on the equipment front panel. An arrangement of
light emitting diode (LED) status indicators provides visual
indications of transmitter operation and provide a means of
making problem isolation very easy. All controls required for
normal operation are accessiblein full view of al indicators.

888-2385-001 1-1
WARNING: Disconnect primary power prior to servicing.



AN

|ﬂ\| |f<\| |f%| o 1700

\\\/

O0O00 =
S |

399 7
\D

R ¢

A

bdbe 5%9@

2275-001

44 Lby

1-2

Figure 1-1. HT 30/35CD FM BROADCAST TRANSMITTER
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1.5 FUNCTIONAL DESCRIPTION

151 POWER SUPPLIES

A three-wiresourceof three phase208-240V ac 50/60 Hz wired
WYE or closed delta (at 200 amperes per phase for voltages
below 230 Vac or 175 amperes per phase for voltages of 230
Vac and above) or afour-wire source of 360-415 Vac 50 Hz (at
115 amperes per phase for voltages below 398 Vac and 100
amperes per phase for voltages of 398 Vac and above) is
required to operate the HT 30/35CD High V oltage Power Sup-

ply.

NOTE
The line current capabilities listed above are those recom-
mended for an HT 30/35CD operating at 35 kW output. For
specific fusing recommendations, particularly for transmitters
operating at output power levels below 35 kW, see the instal-
lation section of thistechnical manual.

Additionally, a separate three phase input (at 30 amperes per
phase for line voltages 208-240 Vac 50/60 Hz or 20 amperes
per phase for line voltages 360-415 Vac 50 Hz) is required to
operate the HT 30/35CD cabinet power supplies.

All power supplies are overload protected and are full wave
rectified using solid state devices.

The following power supplies are contained within the trans-
mitter cabinet (Figure 1-2):
a PREAMPLIFIER and IPA: +49 Vdc at 36 amperes.

b. CONTROL LOGIC: 5 Vdc at 15 amperes, +12 Vdc at
4A,-12Vdc at 3A, +10 Vdc @ 1.5A.

c. CONTROL GRID BIAS: -500 Vdc at 0.1 amperes.
d. PA FILAMENT: 7.5 Vac at 150 amperes.

e. RELAY AND SOLENOID SWITCHING: 24 Vac.

The following power supplies are contained within the High
Voltage Power Supply cabinet (see Figure 1-2).

HT 35CD PLATE: +12000 Vdc or +6700 Vdc at 4.5 amperes.
HT 30CD PLATE: +10400 Vdc or +5800 Vdc at 3.6 amperes.
SCREEN GRID: +1500 Vdc at 0.4 amperes.

152 DIGIT™ FM EXCITER

The standard FM Exciter for all HARRIS FM transmitters is
the DIGIT™. The DIGIT™ FM Exciter produces a frequency
modulated output continuously variable up to 55 wattsinto a
50-ohm load for any channel assignment within the 87 to 108
MHz Commercial FM Broadcast Band. Servicingissimplified
astheDIGIT™ FM Exciter ismodular in concept, with a3 year
warrantee exchange on the individual boards. The front panel
metering includes a bargraph modulation meter and LCD dis-
play for Forward Power, Reflected Power, PA Volts and PA
Amps.

The DIGIT™ exciter requires an input module of which there
are two to choose from, the Digital Stereo Generator Module
or the Analog 1/0 Module.

The Digital Stereo Generator Module is the standard input
module and has the following inputs:

1 AES/EBU compatible digital audio input
2 SCA inputs
1 RBDS input

The Anaog I/O Module is optiona and has the following
inputs:

1 Baanced Composite input

FLEXPatch™ 9
EMERGENCY |
PATCHING B ! T0
CAPABILITY | ANTENNA
IPA FILTER ! 50 OHM
& | Low DIRECTIONAL OUTPUT
EXCITER DIRECTIONAL 4CX20,000 PASS COUPLER 3—1/8 INCH
COUPLER FILTER VSWR EIA
FOLDBACK FLANGE
‘ #l
MAIN AND LOW FILAMENT BIAS SCREEN PLATE d
BACK-UP VOLTAGE POWER POWER POWER POWER
CONTROLLER POWER SUPPLY SUPPLY SUPPLY SUPPLY BLOWER
SUPPLIES 2275202
Figure 1-2. HT 30/35CD Simplified Block Diagram
888-2385-001 1-3
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1 Unbalanced Composite input
1 Mono input
3 SCA inputs

For more information on the input modules and the DIGIT™
exciter refer to the DIGIT™ FM Exciter Technical Manual,
988-2356-001.

153 PREAMPLIFIER

The 150 watt solid state RF Preamplifier isaunitized, modular
RF Preamplifier conservatively rated for 150 watts of output
power. In the HT 30/35CD, only 80 watts is normally needed
so the amplifier operates at 54% of its rating. The module uses
two advanced high efficiency VHF MOSFET power transistors
in paralel. The 50 ohm input/output impedance permits easy
emergency connection through FLEXPatch™. The module is
completely broadband from 88 to 108 MHz and has no tuning
adjustments. RF drive to the HT 30/35CD’s IPA Amplifier is
controlled by varying the supply voltage to the Preamplifier.
The Preamplifier has a quick connect/disconnect umbilical
cord.

154 IPA

The 700 watt solid state IPA is a unitized, modular RF |PA
which essentially combinestwo 350 watt sectionstogether with
each side independently fuse protected. Eight load balanced
VHF MOSFET transistors are used to produce the 700 watts.
The 50 ohm input/output impedance permits easy emergency
connection through FLEXPatch™. The module is completely
broadband from 88 to 108 MHz and has no tuning components.
The module has a quick connect/disconnect umbilical cord.

155 PA STAGE

A quarterwave cavity design is utilized in order to maximize
signal bandwidth. The nominal bandwidth of the HT 30/35CD
is 2.2 MHz. Wide bandwidth minimizes degradation of the
signal delivered from the DIGIT™ exciter. Forced-air cooling
ensures cool operation and long tubelife. Theinput impedance
of the PA stage is 50 ohms. In the event of atotal PA stage
failure, the output of the exciter, IPA Preamplifier, or IPA can
be routed through the FLEXPatch™ system to the 50-ohm
transmitter antenna load as an emergency back-up. With an
optional Low Pass Filter, the DIGIT™ can also be placed
directly on to the antenna.

The quarterwave mechanical implementation used in the
HT 30/35CD allowsthe quarterwave “ shorted” point to appear
“below” the cavity tube deck. Thistechnique allows easy tube
removal/insertion sincethereisno chimney tomove. Nosliding
finger stock isused at any high current pointsinside the cavity.

Screen neutralization is used with the 4CX20,000D which
helps achieve the excellent bandwidth exhibited. Neutraliza-
tion is achieved when feedthrough voltage, measured with a
scope or RF voltmeter at the output of the cavity, isminimized
while driving the PA (filaments ON and HV OFF) with alow

level signa from an FM band exciter or RF generator test
source.

The HT 35CD maintains 80% PA efficiency across a power
output range of 14 kW through 35 kW (10 kW through 30 kW
for theHT 30CD). Thisisaccomplished through multiple plate
voltage supply taps.

Front panel tuning controls consist of the following:

Input Match (Grid Circuit)

Input Tuning (Grid Circuit)

PA Tuning (Fine PA Tuning Control “flapper”)

PA Loading (PA Loading using variable vacuum ca-
pacitor)

1551 OUTPUT CIRCUIT

Therf output to the antennais coupled through a2nd Harmonic
Stub Filter, acoaxial low passfilter, and aDirectional Coupler.
The 2nd Harmonic Filter operates at dc ground potential for
safety and further immunity from lightning damage. Special
provisions allow connection of monitors directly to the trans-
mission line at the rf transmitter output.

156 CONTROL CIRCUITS

156.1 COLORSTAT™ SIGNAL FLOW DIAGRAM
Thefront panel display will show RF signal flow (RF path) and
associated subsection interconnect (power supplies, etc.). Each
of the major signal flow and subsection blocks will contain an
LED capable of three status displays:

 Red: State inoperative

« Yellow: Warning of abnormal operation

 Green: Stage operational
During transmitter start-up, operation or shutdown, the mimic
panel will display the status of the stage only if an activate
command has been given to the stage.

156.2 STATUSPLUS™ ALPHANUMERIC

The StatusPlus™ alphanumeric display serves as the main
multimeter of the HT 30/35CD. Themultimeter parametersand
associated overload readout(s) will be displayed in the correct
units (mA, kW, etc.).

The following aphanumeric readouts are available on the
StatusPlus™ display:

PLATEE

(Plate voltage)
PLATEI

(Plate current)
PLATE OVR

(Plate current overload set point)
PA FWD

(Output forward power)
APC PWR

(Automatic power control set point)
PA REFD

1-4 888-2385-001
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(Output reflected power)
PA OVR

(Output reflected power overload set point)
SCREEN E

(Screen voltage)
SCREEN |

(Screen current)
SCN OVR

(Screen current overload set point)
GRID E

(Grid voltage)
GRID |

(Grid current)
FILAMENT

(Filament voltage - True RMYS)
INLET T

(Inlet air temperature)
STACK T

(PA cavity air outlet temperature)
IPA FWD

(IPA forward output power)
IPA REF

(IPA reflected output power)
IPA REF

(IPA reflected output power overload set point)
IPA E

(IPA supply voltage)
IPA |

(IPA supply current)
IPAT

(IPA heat sink temperature)
PREA PWR

(Preamplifier output power)
PREAMP E

(Preamplifier regulator output voltage)
PREAMP |

(Preamplifier regulator output current)
PREAMP DRV

(Preamplifier input drive power)
PHASE A

(AC line Phase A voltage)
PHASE B

(AC line Phase B voltage)
PHASE C

(AC line Phase C voltage)
+5 SUPPLY

(Controller internal +5V supply voltage)
+12 SUPPLY

(Controaller internal +12V supply voltage)
-12 SUPPLY

(Controller internal -12V supply voltage)
+10 REF

(Controller A/D converter +10V reference voltage)
-10 REF

(Controller A/D converter -10V reference voltage)
TEMP

(Controller internal temperature)
PA VSWR OVR

(Time/Date record of last 8 PA VSWR overloads)
PLATEI OVR

(Time/Date record of last 8 Plate current overloads)
SCREEN | OVR

(Time/Date record of last 8 Screen current overloads)
IPA VSWR OVR

(Time/Date record of last 8 IPA VSWR overloads)
EXCITER OVR

(Time/Date record of last 8 Exciter AFC overloads)
EXTERNAL OVR

(Time/Date record of last 8 External overloads)
FILAMENT OVR

(Time/Date record of last 8 Filament voltage over-

loads)
CLOCK

(Displays current Date/Time of internal clock)
HOURS

(Allows setting of the Hours of internal clock)
MINUTES

(Allows setting of the Minutes of internal clock)
SECONDS

(Allows setting of the Seconds of internal clock)
MONTH

(Allows setting of the Month of internal clock)
DAY

(Allows setting of the Day of internal clock)
YEAR

(Allows setting of the Y ear of internal clock)
FAULT CAUSE

Displays a 2 digit code to indicate condition leading

to cessation of operation

The following parameters are displayed on dedicated analog
front panel meters:

PLATEVOLTAGE
(0-15 KVDC)

PLATE CURRENT
(0-5ADC)

OUTPUT POWER/VSWR
(0-120% forward, 1:1-3:1 VSWR)

FILAMENT HOURS
(0-99, 999.9 Hours)

IPA FWD/REF POWER
(Dua 100 segment bar graph display simultaneously
reads|PA forward output power ona0-700watt linear
scale and | PA reflected output power on a 0-70 watt
logarithmic scale. In addition, the IPA reflected out-
put power overload set point is displayed as asingle
illuminated bar on the reflected power scale.)

888-2385-001 1-5
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157 CONTROLS
The following front panel controls are provided:

FILAMENT ON pushbutton
FILAMENT OFF pushbutton
PLATE ON pushbutton
PLATE OFF pushbutton

AUTOMATIC POWER CONTROL SELECT push-

button

MANUAL POWER CONTROL SELECT pushbut-

ton

OUTPUT POWER FORWARD/REFLECTED SE-

LECT switch

LOCAL CONTROL SELECT pushbutton
REMOTE CONTROL SELECT pushbutton
EXTENDED CONTROL SELECT pushbutton

OVERLOAD/INTERLOCK INDICATOR RESET

pushbutton
NEXT,
TURN

PREVIOUS, SELECT,

Selection pushbuttons associated with the Status-

Plus™ Alphanumeric display.
REMOTE AND EXTENDED CONTROL
CONNECTIONS
ANALOG OUTPUTS:

REMOTE PLATE VOLTAGE SAMPLE
REMOTE PLATE CURRENT SAMPLE

REMOTEOUTPUT FORWARD POWER SAMPLE
REMOTE OUTPUT REFLECTED POWER SAM-

PLE

REMOTE SCREEN CURRENT SAMPLE
EXTENDED PLATE VOLTAGE SAMPLE
EXTENDED PLATE CURRENT SAMPLE

EXTENDED OUTPUT FORWARD POWER SAM-

PLE

EXTENDED OUTPUT REFLECTED POWER

SAMPLE
SPARE ANALOG VOLTAGE OUTPUT*
* Not active under backup controller operation.

CONTROL INPUTS:
REMOTE FILAMENT ON
REMOTE FILAMENT OFF
REMOTE PLATE ON
REMOTE PLATE OFF
REMOTE POWER RAISE
REMOTE POWER LOWER
REMOTE AUTO POWER CONTROL*
REMOTE MANUAL POWER CONTROL*
REMOTE BACKUP MODE ON
EXTENDED FILAMENT ON
EXTENDED FILAMENT OFF
EXTENDED PLATE ON
EXTENDED PLATE OFF
EXTENDED POWER RAISE

1-6
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EXTENDED POWER LOWER
EXTENDED AUTO POWER CONTROL*
EXTENDED MANUAL POWER CONTROL*
EXTENDED BACKUP MODE ON
EXTENDED BACKUP MODE OFF
FAILSAFE
EXTERNAL INTERLOCK
EXTERNAL OVERLOAD
OVERLOAD INDICATOR RESET
SPARE 1*
SPARE 2*
SPARE 3*
SPARE 4*
SPARE 5*
SPARE 6*

STATUSOUTPUTS:
REMOTE BACKUP
REMOTE FAULT
REMOTE FILAMENT ON
REMOTE PLATE ON
REMOTE POWER RAISE
REMOTE POWER LOWER
REMOTE AUTO POWER CONTROL*
REMOTE MANUAL POWER CONTROL*
EXTENDED BACKUP
EXTENDED FAULT
EXTENDED FILAMENT
* Not active under backup controller operation.
EXTENDED PLATE
EXTENDED POWER RAISE
EXTENDED POWER LOWER
EXTENDED AUTO POWER CONTROL*
EXTENDED MANUAL POWER CONTROL*
REMOTE EXCITER AFC OVERLOAD*
REMOTE FILAMENT OVERLOAD*
REMOTE PLATE OVERLOAD*
REMOTE PA VSWR OVERLOAD*
REMOTE IPA VSWR OVERLOAD*
REMOTE PHASE LOSS INTERLOCK*
REMOTE VSWR FOLDBACK*
REMOTE AIR INTERLOCK*
REMOTE EXTERNAL OVERLOAD
REMOTE AUXILIARY 1*
REMOTE AUXILIARY 2*
REMOTE AUXILIARY 3*
REMOTE AUXILIARY 4*

ANALOG INPUTS:
SPARE 1 ANALOG INPUT* **
SPARE 2 ANALOG INPUT* **
SPARE 3 ANALOG INPUT* **
SPARE 4 ANALOG INPUT* **
SPARE 5 ANALOG INPUT* **
SPARE 6 ANALOG INPUT* **
SPARE 7 ANALOG INPUT* **

WARNING: Disconnect primary power prior to servicing.



SPARE 8 ANALOG INPUT* **
* Not active under backup controller operation.

** No present use or function. Available for future expansion.

158 AUTOMATIC POWER CONTROL

Automatic power control (APC) will maintain output power
within -5% to +3% of the desired value. APC is activated with
the front panel “AUTO ON” switch. Remote and extended
capability to raise and lower power remotely as well as to
enable/disable “AUTO ON” modeis aso provided.

159 AUTOMATIC VSWR FOLDBACK

An automatic VSWR foldback circuit will reduce the output
power according to theamount of reflected power detected. The
foldback circuit iscapabl e of reducing output power (viascreen
voltage variac) to typically 2 KW.

When the detected reflected power is reduced, power increases
will be made to a safe operating level. Full power operation will
be automatically restored when the reflected power isbelow a set
threshold. An amber colored mimic display LED will illuminate
during a VSWR foldback condition and in addition a remote
control status indication is provided . VSWR foldback is active
(aong with APC) only in the“AUTO ON” mode. VSWR fold-
back and APC are not active under Backup Controller mode.

1510 FAULT TIME AND DATE RECORDER
The fault time and date recorder provides logging of the fol-
lowing overloads:
a. Exciter AFC Overload
PA VSWR Overload
PA Plate Current Overload
PA Screen Current Overload
IPA VSWR Overload
. Filament Overload
g. External Overload

Thefault timeand date recorder displaystheinformationinthe
alphanumeric “ cluster” readout. Overload events are protected
with battery backup.

o po0C

However, under loss of power condition, the internal clock
resumes time at the point at which power was removed.

1511 CONTROLLER DESIGN
The controller consists of two parallel systems:

a. Microprocessor software/firmwarerunning all command
monitoring display and interface chores.
b. Backup discrete logic running basic command and over-
load commands.
Switching to the backup controller is automatic. However, the
automatic command can be overridden by a local or remote
command.

15.12 MAIN CONTROLLER SERVICE

All major PC boards of the main controller are removablefrom
the transmitter for servicing, while the transmitter continuesto
operatein the Backup Controller mode, if continued operation
isdesired.

1513 FUTURE EXPANSION/INTERFACE

There are two serid interfaces which adhere to the EIA RS-
232-C specification for electrical performance. One of these
interfacesis used to communicate with the fluorescent display
and mimic panel. The other interface has no defined function
at thistime.

1514 SAFETY

Thetransmitter design provides safety festures which ensure that
no voltage potentials are accessible to operational personnel from
the front pand. Additionaly, no high voltage points are readily
accessibleto maintenance personnel unlessacabinet door or panel
isopened. If adoor or apower supply panel isopened when power
isenergized, interlocks will remove high voltage from both cabi-
nets and operation will have to be manually restored.

1.6 EQUIPMENT CHARAC-
TERISTICS

NOTE

Specifications in Table 1-1 are subject to change without no-
tice.

888-2385-001 1-7
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Table 1-1. Electrical & Physical Characteristics

FUNCTION/CHARACTERISTIC
GENERAL

Power Output
HT 35CD 10kW - 35kW (FCC type notified range)
HT 30CD 10kW - 30kW (FCC type notified range)
PA Efficiency
80% typical (14kW to 35kW)
Frequency Range
88 MHz - 108 MHz (Tuned to single frequency)
RF Load Impedance
50 ohm
RF Output Termination
3-1/8" EIA female flanged
PA Matching Range
1.7:1VSWR
RF Output Spurious and Harmonic
Meets or exceeds FCC requirements
AC LineVoltage
208/240 VAC, 50/60 Hz, 3-phase, WYE or closed delta or 360/415 VAC, 50/60 Hz, 3-phase 4-wire WYE; line
variation (voltage magnitude) +/-5% slow. 3-phase AC line voltage must be balanced within 3% for transmitter to
meet all audio specifications.
Transformer Taps
208V, 240V, (VERNIER: -10V, OV, +10V)
Primary Power Consumption
HT 35CD typically 52 kW (.95 PF) @ 35 kW TPO
HT 30CD typicaly 46 kW (.95 PF) @ 30 kW TPO
Inlet Air
MAIN CABINET: 985 CFM (totd inlet), HVPS: 250 CFM
Size and Weight

Main Transmitter Cabinet
Height 72 in., Width 33.5in., Depth 33.5 in., Weight 650 Ibs.
High Voltage Power Supply
Height 60.2 in., Width 52 in., Depth 26 in., Weight 1900 Ibs.
Ambient Temperature
0°C-50°C
Altitude
10,000 ft. AMSL maximum, maximum temperature decreases 2°C per 1,000 ft. to 30°C at 10,000 ft. AMSL.
Humidity
0-95% non-condensing

1-8

888-2385-001
WARNING: Disconnect primary power prior to servicing.




Table 1-1. Electrical & Physical Characteristics
(Continued)

WIDEBAND COMPOSITE OPERATION

Composite Inputs
One balanced floating input, one unbalanced input
Composite Input Impedance
2000 ohmsresistive
Composite Input Connectors
Female BNC
Composite Input Level
1.0 volt RMS nominal for +/-75 kHz deviation
External SCA Generator Inputs
Two unbalanced inputs
Composite FM Signal to Noise
80 dB below 100% modulation (reference 400 Hz @ +/-75 kHz deviation with 75 microsecond deemphasis, 20 Hz to
200 kHz bandwidth)
Composite Harmonic Distortion
.08%

888-2385-001 1-9
WARNING: Disconnect primary power prior to servicing.




1-10 888-2385-001
WARNING: Disconnect primary power prior to servicing.



SECTION I
INSTALLATION

2.1 INTRODUCTION

Thissection of themanual describestheincoming inspection and
unpacking procedures that should be followed when the HT
30/35CD FM BROADCAST TRANSMITTER is received. In-
stalation instructions and initial turn on procedures are aso
provided in this section of the technical manual.

2.2 INCOMING INSPECTION AND UN-

PACKING
The HT 30/35CD is usually shipped via private carrier. Upon
delivery, the shipping container should be examined for indica-
tions of possible mishandling. If damage has occurred, immedi-
ately notify the carrier and HARRIS CORPORATION,
Broadcast Division (refer to paragraph 2.3, Returns and Ex-
changes).

When unpacking the shipping container, care should be exer-
cised to prevent equipment damage. The control numbers on the
Packing List should be checked to verify completeness of the
shipment. Any discrepancy is to be reported immediately to
HARRIS CORPORATION, Broadcast Division.

2.3 RETURNSAND EXCHANGES

Damaged or undamaged equipment should not be returned un-
lesswritten approval and aReturn Authorizationisreceived from
HARRIS CORPORATION, Broadcast Division. Specia ship-
ping instructions and coding will be provided to assure proper
handling. Complete detail s regarding circumstances and reasons
for return are to be included in the request for return.

Custom equipment or special order equipment is not returnable.
In those instances where return or exchange of equipment is at
the request of the customer, or convenience of the customer, a
restocking fee will be charged. All returns will be sent freight
prepaid and properly insured by the customer. When communi-
cating with HARRIS CORPORATION, Broadcast Division,
specify the HARRIS Order Number or Invoice Number.

24 INSTALLATION

Prior to installation, this Technical Manual andthe DIGIT™ FM
Exciter Technical Manual should be carefully studied to obtain
athorough understanding of the principlesof operation, circuitry
and nomenclature. This will facilitate proper installation and
initial checkout. Installation is accomplished in four steps: (1)
transmitter placement, (2) component installation, (3) transmit-
ter wiring, and (4) initial checkout.

Rev. N: 10-15-02

241 COOLING AIR REQUIREMENTS

Harris transmitters are always designed to operate in a free,
unobstructed environment with amaximum inlet air temperature
of 50°C. This means that the transmitter air system is designed
to supply sufficient air at the required static pressure to cool the
transmitter only. Any additional pressurelosesintroduced by air
exhaust systems & air supply systems must be satisfied by means
other than the transmitter blower. Theseinlet & exhaust systems
generally need to be fan driven.

When installing an exhaust system which removes the warm air
from the transmitter room or building, areplacement air system
which delivers at least the same volume of air removed is
mandatory.

Itisconsidered to be good Engineering practiceto allow arelief
gap (6 to 10 inches of space) above the exhaust plane at the top
of thetransmitter in order to minimizethelikelihood of introduc-
ing undesired restrictionsto air flow.

For specific transmitter air requirements refer to the Figure 2-1,
Transmitter Outline drawing.

242 TRANSMITTER PLACEMENT

SPECIAL NOTE

BEFORE PLACING THE TRANSMITTER IN A PERMA-
NENT POSITION, BE SURE ALL SHIPPING BLOCKSAND
HARDWARE ARE REMOVED. IT IS RECOMMENDED
THAT THE PROTECTIVE PLASTIC COVER OVER THE
TOP OF THE TRANSMITTER AND THE PROTECTIVE
PLASTICTAPEON INSIDE OF THEREARDOORBE LEFT
IN PLACE UNTIL ALL INSTALLATION WORK |S COM-
PLETE. THIS WILL PREVENT DEBRIS AND SMALL
PARTS FROM FALLING INTO THE TRANSMITTER
THROUGH THE AIR GRILL IN THE TOP OF THE CABI-
NET.

Set the transmitter and High Voltage Power Supply in place on
a smooth and level location near power and signal cables (see
Figure 2-1). The High Voltage Power Supply must be placed
within reach of the 40 foot (12.2 meter) interconnecting cables.
Ensure adequate cable length is alowed for any vertical rises.
The floor must be capable of supporting the 650 pounds (294.8
kg) weight of the transmitter and the 1900 pound (861.8 kg)
weight of the High Voltage Power Supply. The standard inter-
connect cable supplied withthe HT 30/35CD is40ft. (12.2m) in
length. Optional interconnect cables of longer lengths are avail-
able by contacting the HARRI S factory.

The interconnecting cables may be trimmed to length if desired,
using the additional hardware supplied with the cables. Splicing
of the high voltage and screen voltage cables, however, is not
recommended.

243 COMPONENT INSTALLATION

Some components may be removed from the transmitter after
final test for shipment. Theremoval of componentsvariesdueto

888-2385-001 2-1
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the method and requirements of shipment. Capacitors, connec-
tors, cables, etc., are shipped in separate cartons. All removed
items will be tagged to aid reinstallation in the transmitter. The
transmitter rear door should be removed and left off until the
installation is compl ete.

Items such as interconnecting wires and cables, shock mounted
devicesand miscellaneous small parts may betaped or tied in for
shipment. Remove dl tape, string and packing material that has
been used for this purpose. Symbol numbers and descriptionsare
provided on each removed component corresponding to the
schematic diagram, parts list and packing list. Symbol numbers
area so stenciled near the cabinet |ocation of each removed item.
Terminals and wires carry tags with information telling how to
reconnect each item. Mounting hardware will be found either in
small bags attached to each removed component or inserted in
the tapped holes where each component mounts. Arrange the
removed componentsin separate groupsaccording to whereeach
wasremoved. Reinstall all componentsin their proper locations.
Partsin the interior should be installed first.

Do not install the Power Amplifier tube until theinstallation and
wiring are complete. Tube installation procedures are given in
paragraph 2.4.3.12.

Before starting transmitter wiring, it is recommended that |ocal
electrical codes be reviewed and that the installation be done
according to those codes. A local electrical contractor can be a
good source of information on local codes and practices. The
following installation information should be viewed asthe mini-
mum requirements for safe transmitter operation.

Control, audio, high voltage, and power wire entrances are
provided on the top, sides and floor of the HT 30/35CD main
cabinet and high voltage power supply cabinet (see Figure 2-1).
Thetop and side entrances of themain cabinet will accommodate
1-1/2" conduit nipples. Those in the top and sides of the high
voltage power supply cabinet will accommodate 2" conduit
nipples for power cables and 1-1/2" conduit nipples for control
and 1" conduit nipples for high voltage cables.

NOTE

If any of these entrances are used without a conduit nipple
installed, a rubber grommet must be installed in the sheet metal
cutout before any wires are routed though. This will prevent
accidental damage to the wire insulation and a potentially dan-
gerous or damaging situation from occurring.

Entrances in the floor of both the main cabinet and the high
voltage power supply cabinet provide access from in-floor
trenches.

2-2 888-2385-001

If the top entrances are used in the main cabinet, cable channels
areprovided inthe sidewalls at therear of the cabinet. Incoming
wires and cables may be routed into the channel at the top
entrance and out through the lower entrance. Thiswill allow for
a neat and safe installation and will protect the incoming wires
from accidental damage.

Figure 2-2, Interconnecting Wiring, and Figures 2-3 and 2-4,
Primary AC Wiring, show the electrical connections to the HT
30/35CD. Figures 2-5 and 2-6, Transmitter Cabinet External
Connection Points, and Figures 2-7 through 2-9, Power Supply
External Connection Points, identify the physical location of the
external connections.

NOTE

TheHT 30/35CD isdesigned to operate from aclosed-deltatype
power source. If the service entrance to the transmitter building
is an open-delta or “V-V” configuration, the local power com-
pany should be contacted and the service changed to a closed-
delta configuration for proper transmitter operation. Refer to
“Engineering Report, Susceptibility of the Open-Delta Connec-
tion to Third Harmonic and Transient Disturbances’ in the
Vendor Data Section (X) of this manual for a complete discus-
sion.

Special consideration must also be given to operation of the HT
30/35CD from single phase power systems using arotary phase
converter. For further information related to the problems that
will be encountered when operating equipment on these power
sources, contact HARRIS factory.

Connect a two inch wide, 0.020 inch thick (minimum) copper
ground strap (not supplied) between the grounding block in the
transmitter cabinet and the ground block inthe lower front of the
high voltage power supply cabinet. Refer to Figures2-1, 2-5, and
2-9 to make these connections. At a central point, bond the
ground strap directly to the station earth ground connection
point. It isa so recommended that the customer furnished power
disconnects also be bonded at some central point to the station
ground.

CAUTION

BECAUSE LOW RESISTANCE IN THE GROUND SYSTEM IS ES-
SENTIAL TO PROVIDE MAXIMUM PROTECTION FOR THE
EQUIPMENT, IT ISRECOMMENDED THAT ALL CONNECTIONS
BETWEEN COPPER STRAPSBE BOLTED TOGETHER AND THEN
EITHER BE SOLDERED OR BRAZED. THISWILL INSURE LONG
TERM LOW RESISTANCE CONNECTIONS.

Rev. N: 10-15-02
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FIGURE 2-1
SEE TRANSMITTER OUTLINE DRAWING
839 6337 289
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Figure2-1
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3 Phase, 4-Wire, 380/415 Vac, 50 Hz
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2431 TRANSMITTER CABINET TO HIGH VOLTAGE
POWER SUPPLY WIRING

The location of the control cable and high voltage cable con-

nection points are shown in Figures 2-2, 2-5, 2-7, 2-8, 2-9, and

2-10. If it isdesired to use cables of shorter length, the cables

may be cut to length and terminated. Connect the control and

high voltage wiring as follows:

a. Connect the control cable (HARRIS part number 917
1335 121) from 1TB5 in the transmitter cabinet to 3TB1
in the high voltage power supply cabinet observing the
correct wire number to terminal number as shown in
Figure 2-2. See Figure 2-13 for instructions in making
connection to these termina blocks. They are of a new
quick, luglesstype.

b. Connect the center conductor of the RG-58 (#520) por-
tion of the high voltage cable (HARRI'S part number 929
7924 001) to terminal 1E1 in the transmitter cabinet.

¢. Connect the center conductor of the RG-213 (#521)
portion of the high voltage cable to termina 1E7 in the
transmitter cabinet.

d. Connect the center conductor of the RG-213 (#522) high
voltage cableto terminal 1E14 in thetransmitter cabinet.

e. Connect the shield from the RG-58 (#520) cable to the
ground stud 1GS2 in the transmitter cabinet. Connect the
shield from the RG-213 (#512) cable to 1GS2 in the
transmitter cabinet. Connect the shield from the RG-213
(#522) cableto 1GS2 in the transmitter cabinet.

f. In the high voltage power supply cabinet, connect the
shield of the RG-58 (#520) cable to terminal 3E2.

g. Connect the center conductor of the RG-58 (#520) cable
to the open end of 3R9 in the high voltage power supply
cabinet.

h. Connect the shield of the RG-213 (#521) cableto ground
stud 3E2 in the high voltage power supply cabinet.

i. Connect the center conductor of theRG-213 (#521) cable
tothe open end of resistor 3R27 in the high voltage power
supply cabinet.

j. Connect the shield from the RG-213 (#522) cableto 3E2
in the high voltage power supply cabinet.

k. Connect the center conductor of the RG-213 (#522) cable
to the bottom end of 3R18 (with wires #93 and #109).

CAUTION

BE SURE AND CONNECT THE CABLES AS SHOWN IN FIGURE
2-2 AND DRESSTHE WIRESAWAY FROM HIGH VOLTAGE TER-
MINALS.

24.32 EXCITER AUDIO WIRING

The DIGIT™ Exciter reguires the use of an input module, the
standard Digital Stereo Generator Module or the optiona Ana-
log I/0O Module. If your DIGIT™ exciter is using the optional
Analog 1/0 Maodule, then al exciter connections will be made
a the transmitter interface panel at the rear of the transmitter.

888-2385-001

If your DIGIT™ uses the Digital Stereo Generator Module,
then all of the connections will be made at the transmitter
interface panel with the exception of the following which will
have to be made directly to the Digital Stereo Generator Mod-
ule

a. The AES'EBU Digital Audio Input will have to be con-
nected directly to J9 on the Digital Stereo Generator
Module with amale XLR connector.

b. The RBDS input and 19kHz output will have to be
connected directly to J4 and J8 (BNC connectors) respec-
tively.

¢. Remote Control and I/O connectionstothe Digital Stereo
Generator Modulewill also haveto be connected directly
to J7 (a9 pin D connector) on the Digital Stereo Gener-
ator Module. For moreinformation on these connections
refer to the DIGIT™ FM Exciter Technical Manual,
Section I1, Installation.

Refer to Figure 2-6, Transmitter Cabinet External Connection
Points, and Figure 2-11.

Note

A Transmitter Mounting Kit is available to adapt the DIGIT™
exciter into any HT 30/35FM transmitter. The HARRIS part#
for the Transmitter Mounting Kit is 992-8993-001. There is also
a Rack Mounting Kit available for mounting the DIGIT™ ex-
citer in a rack near the transmitter. The HARRIS part# is 992-
8998-001. A listing of all available DIGIT™ mounting kits is
listed in the DIGIT™ Exciter parts list, in the DIGIT™ Exciter
Technical Manual.

2.4.3.21 Analog Inputs

The following is based on the use of the optional Analog 1/0
Module onthe DIGIT™ exciter. The 600 ohm balanced analog
audio input for the DIGIT™ monaura mode is located on
terminal board 1TB10. (See Figure 2-13 for information on
making connections to 1TB10.) Connections to this input
should be made using shielded, twisted pair audio cable. Con-
nections should be made according to phasing polarity and
ground connection information contained in Figure 2-10. This
information is a so located on theinside of the rear door of the
transmitter cabinet.

When wideband, analog composite operation is desired, jacks
1J3 and 1J6 on the Interface Panel provides the input connec-
tions to the composite inputs of the DIGIT™ Exciter Analog
[/0 Module. 133 and 1J6 areisolated BNC connectorsand it is
recommended that atriaxia type of cable be used to connect
between 1J3 or 1J6 and the composite source. The center
conductor of thetriaxial cable and theinner most shield should
be terminated in a standard BNC male cable connector. This
connector will then matewith 1J3 or 1J6. The outer most shield
should be lugged and connected to the ground stud 1GS3. The
source end of this cable should be terminated in a similar
manner using a connector compatible with the source equip-
ment. This will provide a most effective barrier against un-
wanted noise or hum effecting the composite audio signal.
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Triaxial cables of specific lengths aready terminated with a
BNC connector and ground lug on each end are available by
contacting the HARRI S factory.

Length HARRIS Part No.
3ft. 922 0014 001
5 ft. 922 0014 002
10 ft. 922 0014 003
15 ft. 922 0014 004
25 ft. 922 0014 005
40 ft. 922 0014 006

NOTE

Thetriaxial cableused to makethiscompositeinput connection
isof thetypewithtwoindividua shieldsthat areinsulated from
one another. Double shielded cables without an insulating
material between the two shieldswill not work properly inthis
application.

NOTE

For specificinformation on proper audio level sand audio input
impedances, refer to the DIGIT™ FM Exciter Technical Man-
ual.

2433 EXCITER REMOTE CONTROL AND METER-
ING CONNECTIONS

Remote mode control and metering connections for the
DIGIT™ Exciter are available on terminal board 1TB10, lo-
cated on the Interface Panel on the rear of the transmitter
cabinet. Consult the DIGIT™ FM Exciter Technical Manual
and or the instructions included with the exciter mounting kit
for detailed information on interfacing to these control inputs
and metering outputs. Figure 2-11 gives pin assignment infor-
mation for 1TB10.

2434 EXCITER WIRING WITH THE EXCITER LO-
CATED IN AN EXTERNAL RACK

Refer to Figure 2-12, Wiring diagram for operation with exter-
nally mounted Exciter. In some cases it may be desirable to
locate the exciter externally to the transmitter. It is recom-
mended that the Rack Mounting Kit, part #992-8998-001 be
used for this type of installation. To relocate the exciter from
the transmitter cabinet to an externa rack, follow the steps
below.

a. Slide the exciter out on its extender rails.

b. Reachin over thetop of the exciter and disconnect all of
theconnectorsthat are plugged intotherear of theexciter.

¢. Using cable ty-raps, attach the loose cables that used to
go to the exciter to the vertical main cable run on the left
side wall of the transmitter. These cables must be se-
curely held in place to avoid accidental contact with
transmitter components during transmitter operation. Se-
cure the access door with the hardware provided.

2-14
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. Tofill the front panel void left with the removal of the
exciter, install ablank 19" rack panel in its place on the
front of the transmitter. A blank panel of the appropriate
size and painted to match the transmitter cabinet isavail-
able from the HARRIS factory. Order HARRIS part
number 843 4827 004.

. Install the Exciter in the desired location in the external
rack.

In order to maintain correct transmitter operation, the

following wiring changes on the transmitter Interface

panel (accessible through the rear door) must be made:

. Remove the following wire jumpers.

1. #287 from between terminals 13 and 14 of 1TB10.

2. #83 from between terminals 8 and 9 of 1TB10.

3. #288 from between terminals 16 and 15 of 1TB10.

4. #289 from between terminals 10 and 11 of 1TB10.

. Remove the coaxia cable jumper (#210) that is con-
nected between 1J1 and 1J2.

Also, the following interconnections between the trans-

mitter Interface panel and the exciter must be made:

1. From 1TB10 terminal 14 on the interface panel to
J2-10 on the rear of the DIGIT™ Exciter. (Use #22
AWG or larger stranded insulated wire.)

2. From 1TB10terminal 9 on the interface panel to J2-9
on the rear of DIGIT™ Exciter. (Use #22 AWG or
larger stranded insulated wire.)

3. From 1TB10 terminal 16 on the interface panel to
J2-12 ontherear of DIGIT™ Exciter. (Use#22 AWG
or larger stranded insulated wire.)

4. From 1TB10termina 11 ontheinterfacepanel to J2-2
on the rear of DIGIT™ Exciter. (Use #22 AWG or
larger stranded insulated wire.)

5. From 1GS3 on the interface panel to the ground lug
on the rear of DIGIT™ Exciter. (Use #22 AWG or
larger stranded insulated wire.)

6. Install acoaxia cablewith a BNC male connector on
each end between 1J2 on the interface panel and J1
(RF OUT) on the rear of the DIGIT™ Exciter. (Use
RG-58U for runs of less than 25 feet and RG-213U
for runs of more than 25 feet.)

In cases where the coaxial cablethat isinstalled between

DIGIT™ Exciter and the transmitter interface panel is

long, higher than normal RF losses may result. Thismay

be compensated for by raising the RF output level of

DIGIT™ Exciter, using thefactory test dataasaguidein

re-establishing normal Preamplifier and IPA output

power levels. In no case, however, should DIGIT™ be
operated at an output level in excess of 15 watts. This
may be done at the end of theinitial checkout procedure.

. Remote Control and M etering connectionsto the exciter,
J2, andthe Digital Stereo Generator Module J7, can now

Rev. N: 10-15-02
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FIGURE 2-10
SEE INTERCONNECTION DIAGRAM
839 6337 265

IN DRAWING PACKAGE

Figure 2-10
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FIGURE 2-11
INTERFACE PANEL

2-17/2-18

Figure 2-11. I nterface Panel (See Figure 2-6)

Rev. N: 10-15-02 888-2385-001 2-17
WARNING: Disconnect primary power prior to servicing.



2-18 888-2385-001 Rev. N: 10-15-02
WARNING: Disconnect primary power prior to servicing.



J1

\

RF
GND LUG  oytPUT

7

| TRANSMITTER | | EXCITER |
e [
| s | l |
- 287 — J2
| i ot S PR B I |
| O/_ | | AFC |
f ; O COMMON

| | | |

| | l |

| s |1, | |

| M IR BN e I T |

RF MUTE
| | | O INPUT | <]
| s _l_ | - D|D 115VAC
O— — —288

| 16 — —_‘l <] <] l 12 AFC INTLK |

| | R |

| O -+ | |

— —t 289

| T ] T 4 <q | 2 | REMOTE FWD |

| | O PWR OUTPUT |

| l |

| | |

| | |

| | |

<] FACTORY INSTALLED WIRE JUMPER TO BE REMOVED
FOR EXTERNAL EXCITER OPERATION

CUSTOMER FURNISHED INTERCONNECT WIRE (22AWG OR LARGER)

BE REMOVED FOR EXTERNAL EXCITER OPERATION

CUSTOMER FURNISHED INTERCONNECT COAXIAL CABLE (RG-58U OR RG-213U)

é] FACTORY INSTALLED COAXIAL CABLE JUMPER TO

2275-307
115VAC LINE CORD (SHIPPED WITH EXCITER ACCESSORIES)
Figure 2-12. Wiring Diagram for Operation with
Externally Mounted Digit™ FM Exciter
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To prepare wire, strip insulation back approximately 1/2" and
twist strands back into their natural position.

A small size flat blade screwdriver is an appropriate
tool to use to make the connection. To make con-
nection, align wire in side opening and depress
clamp down from the opening with tool. Insert wire
or component and release by withdrawing tool.

Two conductor block which is Four conductor block
simply a single internal cur- which is a single internal
rent bar block cresting a current bar with 4 input
straight thru connection ports all inter-connected.
(GREY BLOCKYS) (BLUE BLOCKYS)
Assembly of terminal block strips from modular Mounting of end plate
terminals

Figure 2-13. Operating Instructions For Terminal Boards
1TB2, 1TB3, 1TB5, 1TB10, 1TB11, 3TB1 & 3TB2

2-20 888-2385-001
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be made directly to the exciter and the input module. For
information on these connections refer to the exciter
manual.

I. The AES/EBU Digita audio input, SCA’s and RBDS
inputswill also be routed directly to the appropriateinput
on the exciter input module.

2435 SELECTION OF PRIMARY AC CURRENT LIM-
ITING DEVICES

Every ac line current limiting device, be it a fuse or a circuit
breaker, has a characteristic clearing (opening) time that is
dependant upon the magnitude of the current that is passing
through it. Sometypesare very fast and can clear in amatter of
a few milliseconds when the current rating of the device is
greatly exceeded. This type of fuse or circuit breaker may be
used to protect sensitive solid state devices. Inthiscase, current
overloads can be harmful, even if the overload condition lasts
for only avery short period of time.

Other types of current protection devices are designed so that a
current overload condition isallowed to exist for awell defined
period of time before the device will open. Thistype of device
is used when overcurrent conditions are expected and must be
allowed to exist for a short period of time before operation is
determined to be outside norma limits and the protection
device is required to interrupt the current. A fuse or circuit
breaker of thistypeisused, for example, to protect largeelectric
motors. When first started, the motor will draw a heavier than
normal line current. This over-current condition will usualy
exist until the motor comes up to normal operating speed. This
may be referred to as an inrush current or starting current. To
interrupt the ac current due to this expected momentary over-
current condition would be to interfere with the normal opera-
tion of the motor and would not be at all desirable.

Not entirely unlike the electric motor, the transmitter may,
under fault or overload conditions, momentarily draw heavier
than normal line currents. This current overload condition will
exist until the transmitter control circuits react and turn the
transmitter off. At thistime, if thefault conditioniscleared, the
control circuitswill proceed to re-establish normal on-air trans-
mitter operation (recycle).

If the line current limiting devices should open too quickly,
normal transmitter operation will be prevented from taking
place, and the transmitter will be needlessly off the air. For
this reason, the line current protection devices used to pro-
tect the transmitter should not be the quick acting type. It is
recommended that the devices used with the HT 30/35CD
have a clearing time versus current characteristic curve of
RK5, for example Buss FRN-R or Littlefuse FLNR_ID in
250 VAC applications or FRS-R/FLSR_ID in 600 VAC ap-
plications. Use of a current protection device of this type
will ensure proper transmitter operation during these possi-
ble over-current conditions.

mately 3/4". Slightly twist the wire strands so that
~they lay in their natural position. .
A medium size flat blade screwdriver is an appropri-
ate tool to use to make the connection.

Prepare wi relsoly stripping insulation back approxi-
I

5 Front entry:
i Depression of the cage-
- clamp spring and wire

entry from the front,

both under visual con-
trol of the operator.

1. The screwdriver is

introduced in the oper-
ating dot up to the

stop.

2. The screwdriver
blade holds the clamp-
ing spring open auto-
matically so that the
conductor can be intro-
duced into the clamp-
ing unit.

3. The screwdriver is
withdrawn - the con-
ductor is automatically
clamped.

The contact quality of
the cage-clamp connec-
tion i1s amost inde-
pendent of the opera-
tor's skill.

Figure 2-14. Operating Instructions for Terminal Board
1TB1
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2436 INPUT POWER CONNECTIONS
Refer to Figures 2-3, 2-4, and 2-10 and complete the input
power connections as follows:

ENSURE THAT STATION PRIMARY POWER TO THE
TRANSMITTER ISDISCONNECTED AND LOCKED OUT
WHILE COMPLETING THE FOLLOWING CONNEC-
TIONS.

CAUTION

ASMALL AMOUNT OF SILICON FLUID WASINSTALLEDINTHE
DASHPOT CUPS OF MAGNETIC OVERLOAD RELAYS 3K1 and
3K2 (ALSO 3K8 IN THE 4-WIRE CONFIGURATION). THIS
AMOUNT OF FLUID PREVENTS NUISANCE TRIPPING OF THE
RELAYSON SHORT DURATION CURRENT SPIKES. | F REPLACE-
MENT OF ONE OF THE RELAYS IS REQUIRED, A BOTTLE OF
FLUID WILL BE SUPPLIED WITH THE NEW PART. FLUID
SHOULD BE ADDED TO THE CUP UP TO BUT NOT OVER THE
LEVEL OF THE MOLDED GROOVES IN THE BOTTOM OF THE
CUP. DO NOT USE MORE FLUID THAN REQUIRED TO FILL
THESE GROOVESASTHISWILL CHANGE THEREACTIONTIME
OF THE RELAY.

a. Connect the three number 10 THHN wires from the 30A
power disconnect to 1TB14-1, -2, -3 in the transmitter
cabinet. (Usea20A power disconnect for 360/415 vac 50
Hz 4-wire systems.)

b. Connect afourth number 10 THHN wire from the power
system ground to terminal GS2 inthetransmitter cabinet.

c. Prepare wire by stripping insulation back approximately
3/4". Slightly twist the wire strands so that they lay in
their natural position. A medium size flat blade screw-
driver is an appropriate tool to use to make the connec-
tion.

d. For 35 kW transmitter power output, use 200 ampere
service for voltages up to 230 volts and 175 ampere
service for voltages above 230 volts. On 4-wire power
systems, use 125 ampere service for voltages up to 400
voltsand 100 ampere service for voltages over 400 valts.

e. For power outputs significantly lessthan 35 kW, sizethe
power service according to the power consumption of the
transmitter during fina test. Multiply the final test line
voltage by the highest three-phaseline current reading on
the test data sheet multiplied by 1.732. This will deter-
minekV A consumption. To obtain theline current for the
voltage, dividethe kVA consumption by thelinevoltage
times 1.732. Add 30 percent to this value for a safety
margin.

f. 208/240 vac 3-wire installations. Connect the 3 phase
power disconnect (sized in step d. or e. above) tothehigh
voltage power supply cabinet with three #000 (3/0)
THHN wires. Connect one wire to the open terminal of
3K1. Connect one wire to the open termina of 3K2.
Connect the third wireto 3K3 terminal L2.

2-22
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g. Connect afourth #000 (3/0) wire from the power system
ground to ground lug 3GS2.

h. 380/415 vac 4-wire installations. Connect the 3 phase
power disconnect (sized in step d. or e. above) to the high
voltage power supply cabinet with four #2 THHN wires.
Connect the three phase wires to the open terminals of
3K1, 3K2, and 3K8. Connect the NEUTRAL wire to
terminal 3E5. Connect a fifth #2 wire from the power
system ground to ground lug 3GS2.

REMOVE THE PROTECTIVE PLASTIC COVER OVER
THE TOP OF THE TRANSMITTER AND THE PLASTIC
TAPE ON THE INSIDE OF THE REAR DOOR OF THE
MAIN TRANSMITTER CABINET AT THIS TIME. ALL
PLASTIC TAPE MUST BE REMOVED FROM THE REAR
DOORBEFOREPUTTING TRANSMITTER INTO OPERA-
TION.

2437 OUTPUT COAXIAL LINE INSTALLATION
Using Figure 2-1 as a guide, proceed as follows:

a. Connect the end of the low passfilter/directional coupler
assembly (943 4114 139) with the elbow to the output
port of the transmitter. Secure using the compression
band supplied.

b. Terminatethedirectional coupler end of thefilter assem-
bly with the station load or the station antenna.

CAUTION

FAILURETOINSTALL THE DIRECTIONAL COUPLERAND LOW-
PASS FILTER IN THIS EXACT CONFIGURATION MAY RESULT
IN ABNORMAL TRANSMITTER OPERATION AND LOSS OF
CALIBRATION OF THE OUTPUT POWER AND VSWR METER-
ING.

¢. Connectthedirectional coupler tothe Transmitter cabinet
using the supplied interconnecting cable containing wires
601 and 602. Connect the BNC connector on wire 601 to
1J11 on the Transmitter cabinet top. Connect the BNC
connector on wire 602 to 1J12 on the Transmitter cabinet
top. Connect the other end of wire 601 to the jack on the
directional coupler with the yellow band. Connect the
other end of wire 602 to thejack onthedirectional coupler
with the red band. Refer to Figure 2-10 for further infor-
mation on installing this cable.

2438 INTERFACE INFORMATION FOR THE HT
30/35CD

Interface connections for Remote and Extended control of the
HT 30/35CD are made through aset of barrier strip adapterson
the Interface Panel on theright rear panel at therear of theMain
Cabinet of the transmitter. These barrier strips are connected
through dedicated cables to the Transmitter Interface/Backup
Controller board on the Controller Assembly.

WARNING: Disconnect primary power prior to servicing.
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The configuration of the Control Input circuitry is designed to
provide maximum flexibility in connecting Remote Control
equipment of all kinds. All connections to and from remote
control equipment are provided with rf bypass components at
the Controller end of the cabling to minimize the possibility of
introducing unwanted signal elementsinto the transmitter con-
trol circuits.

In the paragraphs below, those circuits designated PRIMARY
operate at all times, whether the transmitter is operating in the
MAIN Mode or the BACKUP Mode. The circuitslisted in the
SECONDARY categories are associated with the Main (Mi-
cro-processor) Controller only, and should not be assumed to
be operable when the transmitter is operating in the BACKUP
Mode. There is an exception to these statements in that the
AUTO Power Control and MANUAL Power Control inputsare
not operable, and the AUTO Power Control status output isnot
meaningful when the transmitter is operating in the BACKUP
Mode.

2.4.3.8.1 Primary Control Inputs

Thiscategory includesthe FILAMENT ON, FILAMENT OFF
and PLATE ON, PLATE OFF circuits, the RAISE POWER
and LOWER POWER circuits, the AUTO POWER and MAN-
UAL POWER Control circuits (see comment above) and the
BACKUP Mode ON and OFF circuits. All of these inputs are
optically isolated and may be connected to remote control
systems which provide positive voltages in the range of eight
to fifteen. The transmitter supplies a voltage source that may
be used in the event that the Remote Control equipment pro-
vides contact closuresinstead of voltages. The “return” side of

these circuits may be connected to either the Remote Control
ground or to the transmitter ground.

The circuitry in this category is duplicated for the Extended
Control group, so that a separate source of power and ground
may be used for each.

Thereisanother circuit group, isolated from the two discussed
above which includes the FAILSAFE, EXTERNAL INTER-
LOCK, and OVERLOAD INDICATOR RESET inputs. The
EXTERNAL INTERLOCK (used for rf switching interlock,
water load interlock, etc.) is operative at al times and will not
allow starting the Plate power supply or the application of rf.
The FAILSAFE circuit operates similarly, but is active only
when Remote control and/or Extended control operation is
enabled.

2.4.3.8.2 Secondary Control Inputs

This fourth group of control inputs is reserved for future use
and is recognized only by the Main Controller.

2.4.3.8.3 Analog I nputs

The last group of external inputs is connected through the
Transmitter Interface/Backup Controller board to the Analog
section of the Main Controller. There are eight of these inputs,
presently designated Spare 1 Analog Input through Spare 8
Analog Input (on 1TB8). Future software releases may use
these inputs singly or in balanced pairs.

2.4.3.8.4 Primary Control Outputs

This category includes the status indicators for the main func-
tions of the HT 30/35CD. They may be used to operate lamps
or Remote Control equipment inputs. Included here are the
following: FILAMENT ON, PLATE ON, POWER RAISE,

Table 2-1. 1TB7 Connections

Ground

FORWARD POWER Meter *
REFLECTED POWER Meter *
MAIN (Not Used)

AUTO Pwr. Cntrl. Command
MANUAL Pwr. Cntrl. Command
LOWER POWER Command
RAISE POWER Command
FILAMENT OFF Command
FILAMENT ON Command
PLATE OFF Command
PLATE ON Command

GO TO BACKUP MODE

(Constant Closure)

888-2385-001
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POWER LOWER, AUTO POWER CONTROL ON, AUTO
POWER CONTROL OFF, active FAULT condition, and
BACKUP Mode active. These circuits are “ ground switching"
(current sink) by solid statedevicesand thetransmitter provides
a+10-volt supply for theexternal return of these circuits. These
outputsareavail ablefor both the Remote Control and Extended
Control applications.

CAUTION

THE MAXIMUM SAFE CURRENT SINK CAPABILITY OF EACH
OF THESE OUTPUTS IS 50 MA. THIS LEVEL MUST NOT BE
EXCEEDED UNDER ANY CIRCUMSTANCE.

2.4.3.8.5 Secondary Control Outputs

Thislarger group containsthe auxiliary statusindicator circuits
required for the more complete Remote Control installation.
Included are: EXCITER AFC Overload, FILAMENT Over-
load, PLATE Current Overload, SCREEN Current Overload,
PA VSWR Overload, IPA VSWR Overload, PHASE LOSS
Interlock, VSWR FOLDBACK Active, AIR Interlock, and
four circuits reserved for future use. Presently, these four
circuits are designated Auxiliary Command 1 through Auxil-
iary Command 4.

CAUTION

THE MAXIMUM SAFE CURRENT SINK CAPABILITY OF EACH
OF THESE OUTPUTS IS 50 MA. THIS LEVEL MUST NOT BE
EXCEEDED UNDER ANY CIRCUMSTANCE.

2.4.3.8.6 Analog Outputs
Thefirst group of analog outputs is independent of the choice
of controller (Main or Backup). Included in this group are the
PLATE VOLTAGE Sample, PLATE CURRENT Sample, PA
FORWARD POWER Sample, PA REFLECTED POWER
Sample, and SCREEN CURRENT Sample,

These outputs are +10 volts maximum through a 2 k ohm
resistor, allowing for external calibration controls (such asa10
k ohm variable resistor in serieswith an external meter having
1 mA full-scale sensitivity). These outputs are suitable for all
remote control applicationswhich do not require morethan 2.5
mA at 5 volts for full-scale indication. On 1TB7, these four
meter circuits are further enhanced by the presence of “pad-
ding" resistors to permit direct connection to Remote Control
equipment requiring only 1 Volt or 4 Volts for the equivalent
of full-scale deflection.

There is another similar analog output which is reserved for
future use and is under control of the Main Controller only.

2.4.3.8.7 1TB7 - Remote Control and 1TB6 - Extended Control
See Table 2-1. Terminal 2 is the common Command Return.
To use the internal HT 30/35CD Indicator/Command power
supply, connect Command Return (terminal 2 of 1TB7 or
1TB6) to Ground (termina 1 of 1TB7 or 1TB6) and connect
the +10-volt Indicator/Command Supply (terminal 24 of 1TB7
or 1TB6) through the external switchesto the applicable Com-
mand terminals of 1TB7 or 1TB6. See Figure 2-15. The Com-
mand Return must be connected to ground to enable the
Remote/ Extended control inputs when using the internal +10
VOLT indicator/command supply.

If an external 8-volt to 15-volt power supply is to be used for
the Command Circuits, connect the negative terminal of the
external power supply to Command Return (terminal 2 of 1TB7
or 1TB6). Connect the positive terminal of the external power
supply through the external switches to the applicable Com-
mand terminals of 1TB7 or 1TB6. See Figure 2-16. The exter-
nal supply negative terminal must be connected to the
Command Return terminal to enable Remote/Extended control
itching when using an external power supply

TB7 (or TB6)

1
: GND (0 VOLTS)

2275-001

2
3
A
6
75
8 AUTO_POWER CONTROL -
10 © REMOTE CONTROL
A

PLATE OFF EQUIPMENT RELAY
21 8~ | CONTACTS. THESE
22 PLATE ON MUST BE NORMALLY
2 Q% | OPEN, VOMEMTARY
2277160 TO BACKUP MODE (CONSTANT CLOSURE) 5 CLOSURE.

‘ +10 VOLTS L &/ | (EXCEPT #24)

EXTERNAL
8 TO 15-VOLT
POWER SUPPLY

TB7 (or TB6)
1>
2 - P/s
3 +
[~
6
7>
8
9 O—>
10 >—Q—/
A
21 O—>
22 >—O—/
23 O—>
24> *‘*Q“‘/
25 O—>

2275-002

Figure 2-15. Typical Wiring for Command I nputs Using
HT 30/35FM Internal Power Supply

2-24
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Figure 2-16. Typical Wiring for Command I nputs Using
External Power Supply

WARNING: Disconnect primary power prior to servicing.

Rev. N: 10-15-02



Rev. N: 10-15-02

TP
Ree
7 PLATE E METER _ 2K TO FRONT PANEL

METER CIRCUIT

TO EXTENDED
CONTROL PANEL
METER CIRCUIT

TO REMOTE
CONTROL

EQUIPMENT
INTERFACE

U30

2275-100

TB7 (or TB&>

g BACKUP MODE o)

5 NOTE
10 AUTD EACH LAMP MAY BE REPLACED
It WITH A LED IN SERIES WITH
1 MANUAL /& AN APPROPRIATE CURRENT

13 LIMITING RESISTOR.

o N

15 THE MAXIMUM CURRENT SINK
20 FAULT CAPABILITY OF EACH DUTPUT
21 IS 50 mA.

55 PLATE ON

23

B +10 VOLTS 275108

Figure 2-17. Typical Meter Circuit

NOTE

The+10VOLT Indicator/Command supply isdesigned todrive
the optically coupled Remote/Extended control inputs and low
current (50 mA maximum each) externa status indicators or
remote control telemetry deviceinputs. Do not usethis+10volt
supply for additional external control circuit loadssuchasmode
switching relay, etc. Excessive current drain from this supply
could cause transmitter control circuit malfunction. The use of
an externa power source to power such externa loads is
required. The Meter terminals of Termina Strips 1TB7 or
1TB6 are intended to be connected to Remote Control Equip-
ment or to external meters, and they are referenced to Ground
(terminal 1 of 1TB7 or 1TB6). The external meters should have
movementsrated at 1 mA full scale and should have 10 k ohm
variable resistors in series with each meter for calibration.

NOTE
The Meter outputs on 1TB7 (not 1TB6) are equipped with

Figure 2-18. Typical Indicator Circuit Using
HT 30/35CD Internal Power Supply

to Remote Control system telemetry inputs with various maxi-
mum limits. Each of these pads consists of a1.3 k ohm resistor
and a 270 ohm resistor connected in parald from the meter
output to ground. With both of theseresistorsin place, the meter
voltageisdivided by 10 so that the maximum reading that may
be delivered to the Remote Control equipment input is 1 volt.
If the 270 ohm resistor isremoved, the meter voltageisdivided
by 2.5 so that the maximum reading that may be delivered to
the Remote Control equipment input is 4 volts. With both the
270 ohm and 1.3k ohm resistors removed, the maximum read-
ing that may be delivered to the Remote Control equipment
input is 10 volts. All of the meter circuitsprovided on 1TB7 are
equipped with the padding resistors. Therefore, four or eight
resistors must be removed if the Remote Control equipment
requiresother than al-volt limit for sasmpleinputs. Thelocation
of these resistors (R159-R166) is the Transmitter Inter-
face/Backup Control board, located on the top of the controller

“ padding” resistorswhich permit these outputsto be connect
TB7 (or TB&)
. GROUND
e L, EXTERNAL 10 TO
3 P/S | 12-VOLT POWER
o M SUPPLY
g BACKUP MODE /&
N
190 /3 AUTO
1 N
12 >
g R NOTE
19 THE MAXIMUM CURRENT SINK
20 @ FAULT CAPABILITY OF EACH OUTPUT
21 IS 50 mA.
PLATE ON /O\ 2275-102
22 D
23
24

TB6 FILAMENT ON
18 INDICATOR

+10/+12V SUPPLY

+5

|
87 |
J7-18 18
NS S }
|
|

REMOTE CONTROL
EQUIPMENT WITH

LOGIC LEVEL INPUTS

*USE AN EXTERNAL SUPPLY IF INCADESCENT LAMPS ARE
TO BE USED FOR INDICATORS.

2275-103
PROTECTIVE DIODE
INS14, IN4004, ETC.

NOTE

THE MAXIMUM CURRENT SINK
CAPABILITY OF EACH OUTPUT
IS 50 mA. IF LED'S WILL BE USED, THEN YOU MAY USE THE

FM35’S INTERNAL +12V SOURCE.

Figure 2-19. Typical Indicator Circuit Using
External Power Supply

888-2385-001

Figure 2-20. Typical Dual Use of TB6 and TB7 With
Protective Diode Added
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section. Refer to Section G for a procedure for removing the
controller section from the transmitter.

If the Command or Indicator circuits are to use an external
power supply for any reason, MAKE SURE that the wire
connecting the negative terminal of the external power supply
totermina 1 of 1TB7 or 1TB6 does not share any of the meter
circuit wiring. In other words, make no connectionsto thiswire
at the power supply end or anywhere else except at 1TB7 or
1TB6.

The Indicator circuits on terminal strips 1TB6 and 1TB7 are
“Ground Switching" (current sink) and are intended to be
returned to the transmitter +10-volt | ndicator/Command power
supply (terminal 24 of 1TB7 or 1TB6). See Figure 2-18.

NOTE
The maximum safe current sink capability of each of these
outputs is 50 mA. Thislevel must not be exceeded under any
circumstance.

If an external 10-volt or 12-volt power supply isto be used for
this purpose, connect the negative termina of the external
power supply to Ground (terminal 1 of 1TB7 or 1TB6) and
return the indicators (or Remote Control Equipment inputs) to
the positive termina (+10 or +12 volts) of the external power
supply. See Figure 2-19.

Some Remote Control equipment requires a “Logic Level"
input for indicator (status) circuits. Usually, these inputs are
returned to the High (+5-Volt) state by resistorsinternal to the
Remote Control equipment. This High state represents an OFF
condition. The transmitter indicator circuits are “Open Collec-
tor". That is, they are pulled to the Low state when ON, but are
allowedto“float" when OFF. These outputs (all of thelndicator
circuits on 1TB6 and 1TB7 except the BACKUP MODE

indicator, J6-8 and J7-8) may be connected to Logic Level
inputs, as long as J6 and J7 do not both have connections to
these circuits with these connections going to different types of
equipment. For example, if 1TB6 has connections to indicator
circuits that are returned to the +10-Volt Indicator/Command
Supply (J6-24), J7 may not have Indicator circuit connections
directly to Remote Control equipment requiring Logic Level
inputs (which are returned in the Remote Control eguipment to
its +5-Volt Supply).

Figure 2-20 shows a generally satisfactory solution to this
problem, with the diode (oneper circuit) providing theisolation
required to prevent the OFF-state application of the +10-Volt
supply (thruitsindicator) to the Logic Level input. Without the
diode, one or two things will happen: if the Logic Level circuit
has an internal protective diode, itsinput will be limited to +5
Voltsand theindicator connected to J6 will have about 5 Volts
appliedto it in the OFF state. If the Logic Level input circuitis
not protected internally, it will probably be damaged by the
application (through the indicator connected to J6) of an input
voltage greater than +5 volts. In either case the indicator may
illuminate falsely dueto current flow from the +10 volt supply
to the +5 volt control equipment supply.

PLEASE NOTE that the transmitter has an interna indicator
connected to the BACKUP MODE circuit. It is necessary to
usethediode protecting circuit for thisindicator circuit when
J7-8 isconnected to aLogic Level Remote Control equipment
input. It may also be necessary to use a diode for isolation on
J6-8 if the indicator circuit connected there is not returned to
the transmitter +10-Volt Indicator/Command Supply (J6-24).

In general, anytimethe indicator circuits are returned to multi-
ple devices with different return voltages, diode isolation is
required for the circuits having the lower voltage. In the case

Table 2-2. 1TB8 Connections

Analog Input Ground 1 SH
FAILSAFE Control Input 3 2
Command Return 5 4
Spare 6 Command Input 7 6
Spare 5 Command Input 9 8
Spare 4 Command | nput 11 10
Spare 2 Analog Input 13 12
Spare 4 Analog Input 15 14
Spare 6 Analog Input 17 16
Spare 8 Analog Input 19 18
Spare 3 Command Input 21 20
Spare 2 Command | nput 23 22
Spare 1 Command Input 25 24

Shield Ground

Control Return

EXTERNAL Overload Control Input
+12-Volt Control/Command Supply
+12-Volt Control/Command Supply
SCREEN Current Meter

Spare 1 Analog Input

Spare 3 Analog Input

Spare 5 Analog Input

Spare 7 Analog Input

EXTERNAL Interlock Control Input
Spare Analog Voltage Output
OVERLOAD Indicator Reset Control Input
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of the BACKUP MODE indicator, the transmitter is always
connected and is returned to the internal transmitter supply.

2.4.3.8.8 1TB8 - Auxiliary Control and Metering
See Table 2-2.

Command Inputs are common to Command Return (terminal
5 of 1TB8). See notes on 1TB6 and 1TB7 about the use of
external power supplies.

Control Inputs are common to Control Return (terminal 2 of
1TB8). Seenoteson 1TB6 and 1TB7 about the use of external
power supplies.

To use FAILSAFE and other Control Inputs with the internal
HT 30/35CD +12-Volt power supply, verify that a jumper
exists between the Control Return (terminal 2 of 1TB8 and
common to all Control Inputs) and Ground (terminal 1 of
1TB8). Then:

a. Connect the Failsafecircuit between FAIL SAFE Control
Input (terminal 3 of 1TB8) and +12-Volt Control/Com-
mand Supply (terminal 6 of 1TB8). A contact closure
between the two terminals will allow transmitter opera-
tionin the REMOTE Mode. If the contact is open, plate
voltageand RF drivewill beremoved andthe FAILSAFE
indicator will illuminate.

b. Connect the External Overload circuit between EXTER-
NAL Overload Control Input (terminal 4 of 1TB8) and
+12-Volt Control/Command Supply (termina 8 of
1TB8). A contact closure between these two terminals
signifiesthat an external overload condition exists. Plate
voltage and RF drive will be removed as long as these
contacts remain closed. The EXTERNAL OVERLOAD
indicator will beilluminated.

NOTE

The External Overload input is active ONLY in the MAIN
control mode. For this reason dummy load and RF switch
interlocking should be accomplished by use of the EXTER-
NAL INTERLOCK input on 1TB8. (See paragraph
2.4.388.c)

¢. Remove the factory installed jumper from between the
External Interlock Control Input (terminal 20 on 1TB8)
and the +12V control/command supply (terminal 6 or 8
of 1TB8). Connect the External Interlock circuit between
the External Interlock control input (terminal 20 of
1TB8) and the +12 volt control/command supply (termi-
na 6 or 8 of 1TB8). A contact closure between thesetwo
terminals will alow normal transmitter operation. If
these contacts open, plate voltage and RF drive will be
removed and the EXTERNAL INTERLOCK indicator
will be illuminated. A manual restart will be required to
re-establish transmitter operation once the interlock con-
dition has been cleared and the contacts close.
To use FAILSAFE and other Control Inputs with an external
+8-volt to +15-Volt power supply, remove the jumper that is
connected between terminals 1 and 2 of 1TB8 and connect the
negative termina of the external power supply to Control
Return (terminal 2 of 1TB8). Then:

a. Connect the Failsafecircuit between FAILSAFE Control
Input (terminal 3 of 1TB8) and the positive terminal of
the external power supply. A contact closure between
these two terminals will allow transmitter operation in
the REMOTE Mode. If the contact is open, plate voltage
and RF drive will be removed and the FAILSAFE indi-
cator will illuminate.

Table 2-3. 1TB9 Connections

Ground
Ground
Auxiliary Command 4
AIR Interlock Indicator

Spare

Spare

Spare
Auxiliary Command 1
Auxiliary Command 3

Spare

+12-Volt Indicator Supply
+12-Volt Indicator Supply
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b. Connect the Externa Overload circuit between the EX-
TERNAL OVERLOAD Control Input (termina 4 of
1TB8) and the positive terminal of the external power
supply. A contact closure between these two terminas
signifiesthat an external overload condition exists. Plate
voltage and RF drive will be removed as long as these
contacts remain closed. The EXTERNAL OVERLOAD
indicator will beilluminated.

c¢. Connect the External Interlock circuit between EXTER-
NAL Interlock Control Input (terminal 20 of 1TB8) and
the positive terminal of the external power supply. A
contact closure between these two terminals will allow
normal transmitter operation. If these contacts open,
plate voltage and RF drive will be removed and the
Externa Interlock indicator will beilluminated. A man-
ual restart will be required to re-establish transmitter
operation once the interlock condition has been cleared
and the contacts close.

NOTE

The+12 volt Control/Command supply isdesigned to drivethe
Auxiliary Control/Command inputs. DO NOT usethis+12 volt
supply for additional external control loads such as mode
switching relays. Excessive current drain from this supply
could cause transmitter control circuit malfunction. The use of
an external power source to power such externa loads is
required.

The Screen Current Sample and the Spare Analog Output are
referenced to Ground (terminal 1 of 1TB8). These outputs may
goto +10 Voltsasalimit. If alower limit isrequired, connect
external resistors to “pad” the output as follows: for a 4-Volt
limit, connect a 1.3k ohm resistor from the output to ground
(terminal 1 of 1TB8); for a 1-Volt limit, connect a 270 ohm
resistor and a 1.3k ohm resistor in parallel from the output to
ground (terminal 1 of 1TB8).

Analog Inputs are referenced to Ground (terminal 1 of 1TB8).

2.4.3.8.9 1TB9 - Auxiliary Indicator
See Table 2-3.

Terminals marked “(n. c.)" are not usable.

Terminals carrying Indicator circuits are “Ground Switching"
(current sink) and areintended to bereturned to theinternal HT
30/35CD +12-volt Indicator Supply (terminals 23, 24 or 25 of
1TB9). If an external 10-volt to 12-volt power supply isto be
used for this purpose, connect the negative terminal of the
external power supply to Ground (terminals 1, 2 or 3 of 1TB9)
and return theindicatorsto the positive terminal of the external
power supply.

NOTE

The maximum current sink capability of each output is50 mA.
Thislevel must not be exceeded under any circumstance.

Terminals carrying Auxiliary Command circuits (output) are
“Ground Switching" (current sink) and are referenced
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(switched) to the internal HT 30/35CD Ground (terminals 1, 2
or 3 of 1TB9) The external controlled circuit may be returned
to theinternal HT 30/35CD +12-volt Indicator Supply (termi-
nals 23, 24 or 25 of 1TB9) or to the positive terminal of an
external 10-volt to 12-volt power supply.

NOTE

The +12 volt indicator supply is designed to provide power to
low current (50 mA maximum each) externa statusindicators
or remote control telemetry device inputs. DO NOT use this
+12 volt supply for additional external control circuit loads
such asmodeswitchingrelay, etc. Excessive current drain from
this supply could cause transmitter control circuit malfunction.
The use of an external power source to power such external
loads is required.

2439 MONITOR CONNECTIONS

Two BNC monitor jacks for station monitoring equipment are
provided on the elbow assembly installed in paragraph
2.4.3.7.a. The rf output level of these monitor jacks may be
varied by adjusting the depth of penetration of the coupling
loop. An adjustment screw on each side of the elbow near the
BNC connectors provides this adjustment.

24310 FAILSAFE CONNECTIONS

Thefailsafeinput to the control systemisprovided on terminal
board 1TB8. (See Figure 2-6 for the location of this terminal
board and Figure 2-10 for wiring information.) To use FAIL-
SAFE and other Control Inputs with an external +8-volt to
+15-Volt power supply, remove the jumper that is connected
between terminals 1 and 2 of 1TB8 and connect the negative
terminal of the external power supply to Control Return (ter-
mina 2 of 1TB8). Then connect the Failsafe circuit between
FAILSAFE Control Input (terminal 3 of 1TB8) and thepositive
terminal of the external power supply. A contact closure be-
tween these two terminals will allow transmitter operation in
the REMOTE Mode. If the contact is open, plate voltage and
RF drive will be removed and the FAILSAFE indicator will
illuminate.

24311 EXTERNAL OVERLOAD AND EXTERNAL IN-
TERLOCK CONNECTIONS
a. External overload connections are provided on 1TB8 of
the transmitter cabinet, (refer to Figure 2-6 for the loca
tion of 1TB8). These input connections allow auxiliary
station equipment to cause a momentary interruption of
transmitter operation. The External Overload Input is
active ONLY under MAIN control mode. Therefore, this
input should be used only for non-essential functions.
The External overload input accepts anormally open set
of contacts that close when normal transmitter operation
istobeinhibited for aslong asthe contactsremain closed.

b. TheExterna Interlock Input connectionsarealsolocated
on 1TB8 and are to be used for essential interlock func-
tions such as dummy load and RF switch interlocking.
The Externa Interlock input accepts a normally closed
set of contacts that open when normal transmitter opera-

WARNING: Disconnect primary power prior to servicing.
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Figure 2-24. Fluorescent Display Board 1A8 and Mimic
Panel Board 1A9 Controlsand I ndicators
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Figure 2-25. Control Status Panel 1A6A13
Controls and I ndicators
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Figure 2-26. HT 30/35CD Lower Front Panel
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tion is to be terminated. Once the interlock condition is
cleared and normal transmitter operation is to be re-es-
tablished, amanual restart will be required.

24.3.12 INITIAL PA TUBE INSTALLATION
Refer to Figure 2-21 for the location of the PA tube socket in
the transmitter cabinet.

CAUTION

IT CANNOT BE OVER EMPHASIZED THAT IMPROPER TUBE
INSTALLATION CAN RESULT IN DAMAGE TO THE TUBE
SOCKET FINGERSTOCK. ALSO, IF THE TUBE IS NOT FULLY
SEATED, IMPROPER OPERATION OF THE PA CAVITY MAY
RESULT ASWELL ASDAMAGE TO THE FINGERSTOCK DUE TO
OVERHEATING.

Remove the upper PA cavity access panel. Thetube socket will
be visible by looking down through the opening in the anode
blocker plate. Unpack the PA tube (HARRIS part number 374
0168 000) and inspect it for any packing materials that might
be lodged in the anode cooling fins. Using the tube handles,
center the tube (with the ceramic stem down) over the opening

888-2385-001

in the blocker plate. Carefully lower the tube into the socket
while keeping it well centered. When contact is made between
the tube and the socket, stop and allow the tube to rest in this
position.

Remove the lower PA cavity access panel and inspect the
alignment of the tube in the socket. Correct any misalignment
before proceeding.

Once alignment is determined to be correct, reapply the down-
ward force until the tube seats on the four postsin the sockets.
These posts are visible through the lower access panel. DC
connection to the anode is by way of the anode blocker plate.
Also no clamps, brackets or bands are required.

Replace the upper and lower PA cavity access panels.
NOTE

Do not over-tighten the access pand fasteners as permanent
damage to the RF seals may result. Tighten al fasteners no
more than one-half turn beyond finger tight.
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2.5

INITIAL TURN-ON AND CHECK-
OouT

251 INITIAL CHECKOUT

a
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Set the following circuit breakers and switches to the

OFF position:

1. Station power distribution breaker to the High Volt-
age Power Supply.

2. Station power distribution breaker to the Transmitter
cabinet.

3. Both circuit breakers on the High Voltage Power
Supply cabinet (3CB1,3CB2).

4. The six circuit breakers and the one switch on the
Transmitter cabinet lower front panel (1CB1 thru
1CB6 and 1S8).

5. Thetwo rocker arm circuit breakers behind the Con-
troller access door (1CB7 and 1CB8).

6. On the Control Status panel; 1) set the PA bypass
switch (LA6A1334) to the OPERATE position, 2) set
the Controller switch (1A6A13S1) to the BACKUP
position, 3) set the meter cal switch (LA6A13S3) to
the VSWR position. (See Figure 2-25).

. Set thefollowing controlsto their minimum (fully CCW)

position.

1. The IPA power adjust potentiometer (1R20) on the
Transmitter cabinet front panel.

2. Thefilament voltage adjust variac (1T5) onthe Trans-
mitter cabinet lower front panel.

In the High Voltage Power Supply cabinet set the

high/low plate voltage switch (3S8) tothe LOW position.

Also disconnect 3RV 7 by unplugging the short jumper

wire from J1 (adjacent to E1 on the fiberglass board near

38).

. Ensurethat thethree coaxid cablejumpersonthe FLEX-

Patch™ panel are in their normal positions as indicated
by the silkscreen on that panel.

Thoroughly clean the interior of the Transmitter cabinet
and the High Voltage Power Supply cabinet with avac-
uum cleaner. Ensurethat all packing materialshave been
removed and that all components that were removed for
shipment have been re-installed. Check for any loose
connection hardware and if needed, tighten.

. Set the Transmitter cabinet front pand output POWER

meter FWD/REF sdlect switch (1A7S9) to the FWD posi-
tion.

. Verify al wiring connections to the Transmitter cabinet

and the High Voltage Power Supply cabinet using the
wiring diagrams.

. Verify that both grounding hooks in the High Voltage

Power Supply cabinet areintheir holders. Verify that the
grounding hook inthe Transmitter cabinetisinitsholder.

888-2385-001

i. Place all remote and/or extended control equipment in a
standby mode or otherwise inhibit the equipment to
prevent accidental override of the local control.

j- Verify that the transmitter RF output is terminated into
the station antenna or aload with aknown good VSWR.

k. Connect theleadsof avolt/ohnm meter toterminals1TB1-
4 and 1TB1-6.

I. Useprobetypeleadsand insert thetipsinto the top entry
point on the appropriate terminals.

m. Route the leads out through the rear door of the cabinet
and close the door.

n. Set thevoltmeter to the appropriate scale for the phaseto
phase voltage.

0. Apply the station primary power to the Transmitter cabi-
net only. Verify the correct line voltage.

DISCONNECT AND LOCK OUT STATION PRIMARY
POWERTO THETRANSMITTERCABINET AND TOTHE
HIGH VOLTAGE POWER SUPPLY CABINET.

p. Open the Transmitter cabinet rear door.

USE THE GROUNDING STICK TO DISSIPATE ALL RE-
SIDUAL POTENTIALS FROM ALL COMPONENTSAND
TERMINAL BOARD TERMINALS BEFORE TOUCHING
THEM.

g. Movethe meter lead connected to 1TB1-6 to 1TB1-8.

r. Closetherear door and apply station power to the Trans-
mitter cabinet ONLY .

s. Verify the correct voltage.

DISCONNECT AND LOCK OUT STATION PRIMARY
POWERTO THETRANSMITTER CABINET AND TOTHE
HIGH VOLTAGE POWER SUPPLY CABINET.

t. Open the Transmitter cabinet rear door.

USE THE GROUNDING STICK TO DISSIPATE ALL RE-
SIDUAL POTENTIALSFROM ALL COMPONENTSAND
TERMINAL BOARD TERMINALS BEFORE TOUCHING
THEM.

u. Move the meter lead connected to 1TB1-4 to 1TB1-8.

v. Closetherear door and apply station power to the Trans-
mitter cabinet only.

w. Verify the correct line voltage.

WARNING: Disconnect primary power prior to servicing.

Rev. N: 10-15-02



Figure 2-27. Loss-of-Phase Detector (1K5) Location
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DISCONNECT AND LOCK OUT STATION PRIMARY
POWERTOTHETRANSMITTER CABINET AND TOTHE
HIGH VOLTAGE POWER SUPPLY CABINET.

X. Open the Transmitter cabinet rear door.

USE THE GROUNDING STICK TO DISSIPATE ALL RE-
SIDUAL POTENTIALS FROM ALL COMPONENTSAND
TERMINAL BOARD TERMINALS BEFORE TOUCHING
THEM.

y. Disconnect and removethe voltmeter test leadsand close
the rear door.

NOTE

Once the AC line voltage has been measured, verify that all
power supply transformers are tapped correctly for that line
voltage. Thosetransformersare: 1T1,1T2,1T3,and 1T6inthe
main transmitter cabinet and 3T1, and 3T3 in the power supply
cabinet. It isimportant that these transformers be tapped prop-
erly for thelinevoltagein use or improper transmitter operation
may result. Additionally verify that the voltage select control
on the loss-of-phase detector (1K5) is set for the correct line
voltage. (See Figure 2-27 for the location of 1K5.)

z. Apply station power to the Transmitter cabinet only.
Turn onthe CONTROLLER switch (1S8) located on the
lower front panel of the Transmitter cabinet. (See Figure
2-26.)

aa.Turn on the Controller auxiliary power supply circuit
bresker (1CB7) located behind the Controller access
door. Thered FILAMENT OFF pushbutton (1A7S2) on
the Transmitter cabinet front panel should illuminate.
Also on the Mimic panel, the Controller BACKUP light
(1A9DS32) should illuminate amber.

ab.OntheMimic panel, the LOCAL control buttonindicator
(1A9DS13, Part of 1A934) should beilluminated red. If
it is not illuminated, depress the LOCAL pushbutton
(1A934) and it should then illuminate. At this time the
indicators in the REMOTE pushbutton (1A9DS12, part
of 1A9S2) and the EXTEND pushbutton (1A9DS11, part
of 1A9S3) should be extinguished.

ac.Exercising the LOCAL, REMOTE, and EXTENDED
pushbuttons (1A94, 1A9S2, and 1A9S3) should pro-
duce the following results. Depressing either the RE-
MOTE or the EXTEND pushbutton should cause both
the REMOTE and EXTEND indicators (LA9DS12 and
1A9DS11) toilluminate green and the LOCAL indicator
(1A9DS13) to extinguish; depressing the LOCAL push-
button should cause the LOCAL indicator to illuminate
red, and the REMOTE and EXTEND indicatorsto extin-
guish.
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ad.Leave the transmitter with the local control mode se-
lected (1A9DS13 illuminated).

ae.Depressthefront panel power control AUTO and MAN-
UAL pushbuttons (1A7S5, 1A7S6). The pushbuttons
should not illuminate.

af. Alternately depressthefront panel power control RAISE
and LOWER pushbuttons (1A7S7, 1A7S8). The push-
buttons should illuminate while depressed. On the Con-
trol Status panel (LA6A13) the corresponding backup
RAISE or LOWER indicator should also illuminate.
While observing the motorized variac (3T2) in the High
Voltage Power Supply cabinet, aternately depress the
RAISE and LOWER pushbuttons. The variac should not
change position.

ag.Turn on the CABINET CONTROL circuit breaker
(1CB6). Again while observing the motorized variac,
depress the RAISE pushbutton. The variac arm should
move counterclockwise as viewed from above, and con-
tinue to move as long as the RAISE pushbutton is de-
pressed or until the upper limit of the travel is reached.

NOTE

The variac will not move if the upper limit has aready been
reached.

ah.Again while observing the motorized variac, depressthe
LOWER pushbutton. The variac should rotate clockwise
as viewed from above until the pushbutton isreleased or
the lower end limit of travel is reached. Position the
variac at or near the lower limit of travel (fully clock-
wise).

a.Install al access panels on the High Voltage Power
Supply cabinet. Observe the Control Status panel
(1A6A13). All indicators should be extinguished.

gj. Depressthe Transmitter cabinet front panel FILAMENT
ON pushbutton. It should not illuminate. On the Control
Status panel the backup BLOWER ON indicator should
illuminate while the FILAMENT ON pushbutton is de-
pressed. No other indicator on this panel should illumi-
nate at thistime. The main blower should not start. The
sound of the blower contactor (1K1) closing should be
heard in the Transmitter cabinet. If the foregoing results
are observed, proceed to step al. If however, the
BLOWER ON indicator does not illuminate and contac-
tor 1K1 is not heard actuating, then proceed as follows:

DISCONNECT AND LOCK OUT STATION PRIMARY
POWER TOTHETRANSMITTER CABINET AND TOTHE
HIGH VOLTAGE POWER SUPPLY CABINET.

1. Open the Transmitter cabinet rear door.

Rev. N: 10-15-02
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USE THE GROUNDING STICK TO DISSIPATE ALL RE-
SIDUAL POTENTIALS FROM ALL COMPONENTS AND
TERMINAL BOARD TERMINALS BEFORE TOUCHING
THEM.

2. At 1TB1, exchange any two of the three station power
wiresthat supply ac voltageto the Transmitter cabinet.
Close the rear door.

NOTE

The transmitter is equipped with an AC loss-of -phase detector
(1K5). Thisdetector monitorsthethree phaseincoming linefor
proper phase sequencing and amplitude aswell asphasevoltage
balance. Exchanging any two input linewires should satisfy the
correct sequencing requirement. If thisfailsto enable transmit-
ter blower operation, confirm the proper adjustment of theline
voltage selector control on the top of 1K5. (See Figure 2-27.)

3. Reapply station power to the Transmitter cabinet.
Returnto step ak. and proceed to repeat the procedures
in that paragraph.

NOTE
The drop solenoidsin the High Voltage Power Supply cabinet
will not operate with the Transmitter cabinet rear door open.

ak.Turn on the CABINET FAN circuit breaker (1CB5)
located on the lower front panel of the Transmitter cabi-
net. Open therear door of the Transmitter cabinet. While
depressing the FILAMENT ON pushbutton, observe the
cabinet flushing fan (1B2) mounted in the rear door air
shroud. The fan should operate as long as the FILA-
MENT ON pushbutton is depressed and turn off when it
isreleased. Close the rear door on the Transmitter cabi-
net.

al. Turn on the MAIN BLOWER circuit breaker (1CB4)
located on the lower front panel of the Transmitter cabi-
net. Locatethe Transmitter cabinet PA cavity air exhaust.
While observing the airflow from this opening, depress
the FILAMENT ON pushbutton. The pushbutton should
illuminate and remain on. The main blower should start
and asizeableairflow should bepresent at theair exhaust.
The Control Status panel BACKUP FIL/IPA ON and
BACKUP BLOWER ON indicators should be illumi-
nated. If the main blower fails to remain on after the
FILAMENT ON pushbuttonisreleased, the air switch
may require adjustment. The air interlock switch has
been adjusted during final test at the HARRIS factory
to hold the transmitter on at the test lab elevation. At
altitudes above 1,000 feet AMSL, the air switch trip-
out point may have to be lowered because of the air
density change with altitude. The air switch adjust-
ment screw is located at the center of the base of the
switch. Accessto the switchisthroughthe small access
panel behind the controller door. The switch is
mounted on the side of the PA cavity near the top of

thecabinet. Turntheadjustmentscrew counterclockwise
in 1-turnincrements, repeating thefirst part of thisstep
in between until the blower remains on and the FILA-
MENT ON pushbuttonlampilluminateswhenrel eased.

amDepress the FILAMENT OFF pushbutton. The main
blower should stop running and the FILAMENT ON
pushbutton should be extinguished. All indicators on the
Control Status panel should be extinguished.

an.Depressthe FILAMENT ON pushbutton. Verify that al
indications are as they werein step am.

ao0.Depress the PLATE ON pushbutton (1A7S3). No trans-
mitter response should be observed.

ap.Verify that the filament voltage variac (1T5) on the
Transmitter cabinet lower front panel isset for minimum
filament voltage (fully counterclockwise). Also verify
that the vacuum tube (1V1) has been installed in the PA
cavity socket. Turn on the filament circuit breaker
(1CB1) located on the lower front panel.

aq.Depressthe PLATE ON pushbutton. Observethat on the
Control Status panel the backup BIAS ON indicator
(1A6A13DS18) will illuminate aslong asthe pushbutton
isdepressed. The pushbuttonitself should not illuminate.

ar. Before proceeding, ensure that any auxiliary egquipment
that isconnected to thetransmitter EXTERNAL INTER-
LOCK input isin the mode that will satisfy theinterlock
normal requirement.

as. Turn on the IPA circuit breaker (1CB3) located on the
lower front panel of the Transmitter cabinet. Again de-
pressthe PLATE ON pushbutton. As before, the control
status backup BIAS ON indicator should illuminate as
long as the pushbutton is depressed.

at. Turn on the BIAS circuit breaker (1CB2) on the lower
front panel of the Transmitter cabinet. All circuit breakers
on that panel should now bein the ON position. Depress
the PLATE ON pushbutton. The Control Status panel
BACKUP BIAS ON and STEP/START indicators
should illuminate in rapid sequence and remain illumi-
nated aslong asthe pushbutton isdepressed. The PLATE
ON pushbutton should not illuminate. Release the push-
button.

au.Turn off the filament circuit breaker (1CB1). The main
blower will continue to run until the FILAMENT OFF
pushbutton is depressed. (Thisis aconvenient method of
providing a manually timed filament cool down period
when operating the transmitter in the backup control
mode.)

av.Momentarily depress the FILAMENT OFF pushbutton.
The main blower should stop running immediately. On
the Control Status panel, select the MAIN control mode
with the CONTROLLER select toggle switch
(1A6A13S1). The FILAMENT OFF pushbutton should
remain illuminated, indicating the control remained in
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the BACKUP mode due to the lack of ac power to the
Main Controller. Return the MODE switch to the
BACKUP position.

awTurn onthe Controller main power supply circuit breaker
(1CB8) located behind the Controller access door. The
indicators located on the Schmidt Trigger (LAB6A9),
DIGITAL I/O (1A6A6), andthe ANALOG I/0O (1A6A8)
PC assemblies in the main Controller card cage should
illuminate. On the Mimic panel, the CONTROLLER
MAIN indicator should be illuminated green, the CON-
TROLLER BACKUP indicator should be illuminated
amber, and one or more of the interlock and overload
indicators may beilluminated. Momentarily depress the
indicator reset pushbutton (LA9S1) on the Mimic panel.
All interlock and overload indicators should now be
extinguished. If any interlock indicators remain illumi-
nated, thiswould indicate avalidinterlock condition that
should be cleared before proceeding.

ax.0On the Controller access door, depress the RETURN
pushbutton twice and the digital multimeter display
(1A8VF2) should display the words BASIC READ-
INGS. (Thedisplay may briefly display thewords HAR-
RIS CORP at turn on before changing to the last selected
display.)

ay.Advance the multimeter by momentarily depressing the
NEXT pushbutton (1A8A1S1) severd times until the
display contains the words CLOCK SET. Momentarily
depress the SELECT pushbutton once. The display will
now display the hour of day currently inthe clock (24 hr
format). Use the NEXT and PREVIOUS pushbuttons to
set the clock to the correct hour. When it is set, depress
the SELECT pushbutton once and the clock will now
display the minutes. Again use the NEXT and PRE-
VIOUS pushbuttons to set the clock to the current time.

az.Depress the SELECT pushbutton again and the display
will indicatetheseconds. UsetheNEXT and PREVIOUS
pushbuttons to correct, if desired. Again depress the
SELECT pushbutton and the display will indicate the
month of the year (1 to 12).

ba.Usethe NEXT and PREVIOUS pushbuttonsto set to the
current month.

bb.Again depress the select pushbutton and the display will
indicate the day of the month. Using the NEXT and
PREVIOUS pushbuttons, correct the day to the current
date. Depressing the SELECT pushbutton will display
the year.

bc.Again usethe NEXT and PREVIOUS pushbuttonsto set
the current year.

bd.Now momentarily depress the return key twice and the
display will return the words BASIC READINGS.

2511 BASIC READINGS

a. On the Control Status panel, use the CONTROLLER
toggle switch to select the MAIN control mode. On the
Mimic pand, verify that the BACKUP Controller indi-
cator isnot illuminated. Also verify that the FILAMENT
OFF pushbutton is not illuminated, and that either the
AUTO or the MANUAL power control pushbutton is
now illuminated.

b. Alternately depressthe AUTO and MANUAL pushbut-
tons. The illumination should follow to the pushbutton
that was depressed most recently. Select the MANUAL
power control mode as indicated by the illumination of
the MANUAL power control pushbutton.

c. Turnonthe FILAMENT circuit breaker (1CB1). Verify
that the digital multimeter now displays the words BA-
SIC READINGS.

d. Momentarily depressthe SELECT pushbutton once and
then the PREVIOUS pushbutton until the display indi-
catesFILAMENT and avaluewhich should benear OV.
Verify that the Exciter ison.

e. Momentarily depress the FILAMENT ON pushbutton.
The pushbutton should illuminate. The main blower
should start and continue to run. Verify that on the
Control Status panel the following MAIN status indice-
tors should be illuminated; BLOWER ON and FIL/IPA
ON. On the Mimic panel the AIR indicator should be
illuminated green, the FILAMENT indicator should be
flashing green and the IPA PS indicator should also be
illuminated green. Verify that the digital multimeter in-
dicates afilament voltage of about 6.3V or higher.

f. At the expiration of the filament warm up period (ap-
proximately 20 sec.) the Mimic panel FILAMENT indi-
cator should change to illuminating a steady green.

NOTE

If the filament voltage is below the predetermined normal
working voltage threshold, this indicator will be illuminated
yellow.

g. Whenever it becomes necessary to turn the filament
supply off, momentarily depress the FILAMENT OFF
pushbutton. The Mimic panel FILAMENT and IPA in-
dicators will extinguish. The AIR indicator will begin
flashing green and the FILAMENT ON pushbutton will
extinguish. Filament voltage asindicated on the multime-
ter will again indicate about OV. On the Control Status
panel, the FIL and IPA ON indicatorswill extinguish. If
the plate voltage had been ON when the FILAMENT
OFF pushbutton was depressed, the RUN and EXCITER
ENABLE indicators will also extinguish. After the fila-
ment cool down period has expired, (approximately 3
minutes) the main blower will stop running. The Mimic
panel AIR indicator will extinguish and the Control
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Status panel main BLOWER ON indicator will extin-
guish.

h. If the filament voltage, asindicated on the multimeter, is
between 6.5V and 7.3V, proceed to step k. If the voltage
is not within these limits, it may be that the filament
transformer is incorrectly tapped for the line voltage in
use. Proceed to terminate transmitter operation by de-
pressing the FILAMENT OFF pushbutton. After the
main blower has stopped running disconnect and lock out
station primary power to the Transmitter and the High
Voltage Power Supply cabinets.

DISCONNECT AND LOCK OUT STATION PRIMARY
POWERTO THE TRANSMITTER CABINET AND TOTHE
HIGH VOLTAGE POWER SUPPLY CABINET.

i. Open the Transmitter cabinet rear door.

USE THE GROUNDING STICK TO DISSIPATE ALL RE-
SIDUAL POTENTIALS FROM ALL COMPONENTS AND
TERMINAL BOARD TERMINALS BEFORE TOUCHING
THEM.

j. Locate the filament transformer (1T3) and verify that it
is correctly tapped for the line voltage in use. If not,
change the primary taps to match the line voltage. If it
appearsthat thetapsare correct for thelinevoltagein use,
try retapping the transformer for the next higher voltage
if the filament voltage was above the limits in step h.
Retap for the next lower primary voltage if the filament
voltage was below the limits. Closethe Transmitter cabi-
net rear door and reapply station power. Depress the
FILAMENT ON pushbutton and after the filament warm
up period has passed, proceed to and repeat step h.

k. Advancethe filament voltage control clockwise until the
filament voltage indicated is 7.5V.

NOTE

If the filament indicator was yellow, it should now change to
green asthe filament voltage is increased.

[. Verify that the front panel IPA POWER control (1R20)
is fully counterclockwise. Verify that all INTERLOCK
and OVERLOAD indicators on the Mimic panel are
extinguished. If any are illuminated, terminate transmit-
ter operation and investigate before proceeding.

VERIFY THAT STATION POWER TO THE HIGH VOLT-
AGE POWER SUPPLY IS DISCONNECTED AND
LOCKED OUT.
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m. Momentarily depress the PLATE ON pushbutton. The
following sequence should be observed on the Mimic
panel: The BIASindicator will beilluminated green, the
PLATE indicator will be illuminated red and then the
BIAS indicator will be extinguished. The sequence as
observed on the Control Status panel MAIN indicators:
BIAS ON indicator on, STEP/START indicator on, and
then quickly, STEP/START indicator off, and finaly
BIAS ON indicator off. The Mimic panel PLATE indi-
cator will remain illuminated. The PLATE | OVER-
LOAD indicator should illuminate. This indicator re-
maining on indicates that transmitter operation was ter-
minated because of plate and screen power supply prob-
lems. In this case, the problem waslack of output voltage
from the power supply. The cause, of course, isthe lack
of station power to the High Voltage Power Supply
cabinet. Depress the Mimic panel RESET pushbutton to
extinguish the plate and screen current overload indica-
tors.

NOTE

At any time transmitter operation is terminated with a Mimic
panel indicator illuminated red (due to afault condition in one
of the transmitter functional areas), that indicator will remain
illuminated red until such time as normal transmitter operation
isrestored. Thisallows quick visua identification of the prob-
lem area, even if the transmitter is no longer in operation (as
long as power is ON to the MAIN controller).

n. Connect the station power to the High Voltage Power
Supply cabinet.

0. Momentarily depress the PLATE ON pushbutton. The
following sequence will be observed: The Control Status
panel MAIN BIAS ON indicator will illuminate, the
control statusMAIN STEP/START indicator will illumi-
nate, the platevoltage meter will read up scale, the control
status MAIN control RUN and EXCITER ENABLE
indicators will illuminate, the PLATE ON pushbutton
will illuminate, the Mimic panel SCREEN indicator will
illuminate amber and the PLATE indicator will illumi-
nate green, followed by the control status MAIN control
STEP/START indicator being extinguished. At thistime
the front panel analog plate voltmeter should read be-
tween 4500 Vdc to 7400 Vdc. The plate current meter
should read 0 amperes and the output power meter should
also read O (with the FWD/REF switch 1A7S9 in the
FWD position). Momentarily depress the PLATE OFF
pushbutton.

p. Preset thefollowing PA cavity front panel controlsto the
dial readings indicated on the factory test data sheets:
PLATE TUNING (1A2C10), OUTPUT LOADING
(1A2C13), INPUT MATCH (1A2C9), and GRID TUN-
ING (1A2LA4).

g. On the digital multimeter, depress the RETURN push-
button several timesuntil thewordsBASIC READINGS
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are displayed. Then depress the SELECT pushbutton
once. The display should now read PLATE | 0.0A. Mo-
mentarily depress the NEXT pushbutton 3 times. The
display should now read SCREEN E QV.

BEFORE PROCEEDING, ENSURE THAT THE HT
30/35CD ISTERMINATED IN A 50 OHM LOAD CAPABLE
OF DISSIPATING 35 KW OF RF POWER. IF A NON-RA-
DIATING LOAD IS USED AND IT IS EITHER WATER
COOLED ORFORCED AIRCOOLED, VERIFY THAT THE
LOAD IS INTERLOCKED TO THE EXTERNAL INTER-
LOCK INPUT OF THE HT 30/35CD. (SEE PARAGRAPH
24311 FORDETAILSON THE USE OF THE EXTERNAL
INTERLOCK INPUT.)

r.
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Place the FWD/REF select switch (1A7S9) in the FWD
position. The RF output meter IM4 will now be preset to
indicate forward output power.

Momentarily depress the PLATE ON pushbutton. The
PLATEVOLT meter should again read 4500V dcto 7400
Vdc. The multimeter should indicate a screen voltage of
0Vdc.

Turn on the SCREEN circuit breaker (3CB1) and the
BLOWER circuit breaker (3CB2) located on the front of
the High V oltage Power Supply cabinet.

. The digital multimeter should now indicate a voltage

between 0 and 1550V.

. Depressand hold the POWER CONTROL RAISE push-

button, it will illuminate. The control MAIN SCREEN
RAISE indicator will illuminate also. At this time the
multimeter reading should increase from near O V. Con-
tinue to depress the POWER CONTROL RAISE push-
button until it is extinguished. At this time the control
status MAIN SCREEN RAISE indicator should also
extinguish. Both indicators should remain extinguished
evenif the pushbuttonisdepressed again. Themultimeter
should now indicate a screen voltage of approximately
1500V. Now depress and hold the POWER CONTROL
LOWER pushbutton. When depressed it should illumi-
nate as well as the control status MAIN SCREEN
LOWER indicator. The multimeter should indicate a
decreasing screen voltage. The voltage should continue
to decrease until it reaches nearly OV. At this time the
pushbutton should be extinguished as well asthe MAIN
SCREEN LOWER indicator on the Control Status panel.
Now depress and hold the POWER CONTROL RAISE
pushbutton and hold it in until the multimeter indicates a
screen voltage of 500V.

. Onthe DIGIT™ Exciter, readjust the power output to the

level called for on the Factory Test Data Sheets or 10
watts whichever is lower.

X. Verify that the POWER CONTROL MANUAL pushbut-
tonisilluminated. Select the FWD PWR position on the
exciter multimeter. The meter should indicate 10 watts or
the value indicated on the test data sheets, whichever is
lower. Select the REF PWR position on the exciter mul-
timeter. Verify that the reflected power reading is the
same as recorded on the test data sheets. This reading
should aways be 2 watts or less. Using a small blade
screwdriver, turn the IPA POWER control potentiometer
(1R20) dlightly clockwise until the IPA FORWARD
POWER bar graph indicates a forward power of 100
watts.

y. Thevoltageindicated on the front panel PLATE VOLT-
AGE meter should drop dightly. The PLATE CUR-
RENT meter should indicate a current of 0.3 to 1.0
amperes. The OUTPUT POWER meter should now in-
dicate aforward power of between 2 and 15% of normal
output. Thel PA REFLECTED POWER bar graph should
now show areading of 0to 25 watts. On the Mimic panel
the PRE AMP indicator should be illuminated either
yellow or green. Allow afew moments of running time
for the system to temperature stabilize. (The SCREEN
indicator may alternate between red, yellow, and green).

z. Advance the IPA POWER control until the IPA FOR-
WARD POWER bar display indicates a forward power
of 200 watts. The PLATE CURRENT meter should now
indicate a value of 0.5 to 1.5 amperes. The OUTPUT
POWER meter should now indicate a forward power of
5% to 20%.

aa.Carefully adjust the PLATE TUNING and OUTPUT
L OADING controlsfor amaximum reading on the output
POWER meter. Best PA efficiency as indicated by the
PLATE CURRENT meter should occur a or near the
output power peak. The Mimic panel PREAMPindicator
may now be illuminated green or yellow indicating an
output level near or above minimum for normal opera-
tion.

ab.While observing the IPA REFLECTED POWER bar
display, carefully adjust the GRID TUNING and INPUT
MATCH controls for a minimum indication.

ac.Advance (CW) the IPA POWER control until aforward
power of 300 watts is indicated on the IPA FORWARD
POWER bar display.

ad.Carefully adjust the GRID TUNING control and INPUT
MATCH control for a minimum indication on the IPA
REFLECTED POWER bar display. Dueto the sampling
rateof the | PA POWER bar graph display, thereisadlight
delay in updating thismeter. It isadvisableto make small
adjustments in the position of the GRID TUNING and
INPUT MATCH controls, waiting after each adjustment
for the display to indicate the resulting change in read-
ings.
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ae.Carefully adjust the PLATE TUNING control and the

OUTPUT LOADING control for maximum output
power and best power amplifier efficiency as indicated
on the output POWER meter andthe PLATE CURRENT
meter. The output power meter should now read 15% to
25%.

af. Advance the screen voltage as indicated on the multime-

ter to 750V by depressing the POWER CONTROL
RAISE pushbutton. Carefully adjust the PLATE TUN-
ING and OUTPUT LOADING controls for best PA
efficiency and highest RF output. Again adjust the GRID
TUNING and INPUT MATCH controls for aminimum
indication of thel PA REFLECTED POWER bar display.

ag.Switch to the REFL position on the FWD/REFL switch

(1A7S9). The OUTPUT POWER meter will now indi-
cate reflected power.

ah.To calibratefor VSWR readings, movethe CAL/VSWR

switch (1A6A13S3) on the Control Status panel to the
CAL position. Adjust the CAL control to set the needle
on the OUTPUT POWER meter to the CAL mark onthe
scale. Return the CAL/VSWR switch to the VSWR po-
sition. Now read the load VSWR on the lower scale of
the OUTPUT POWER meter. It should read 1.2:1 or
lower. Move the FWD/REFL switch to the FWD posi-
tion.

. Raise the screen voltage by depressing the POWER

CONTROL RAISE pushbutton until the multimeter in-
dicates a screen voltage of 1000V. (If a screen current
overload occurs, retune and reload the PA output for
lower screen current before proceeding.) Advance the
IPA PWR control clockwise until the IPA FORWARD
POWER bar display indicates 400 watts. Readjust the
INPUT MATCH and GRID TUNING controls for a
minimum reading on the IPA REFLECTED POWER bar
display. Readjust the OUTPUT TUNING and OUTPUT
L OADING controlsfor maximum output power and best
PA efficiency asindicated onthe OUTPUT POWER and
PLATE CURRENT meters.

8. Momentarily depressthe RETURN pushbutton once and

then the SELECT pushbutton once. The multimeter
should display the words PLATE E and a reading in
kilovolts. The reading should agree with that on the
PLATE VOLTAGE meter.

ak.Momentarily depress the NEXT pushbutton. The mul-
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timeter should now display the words PLATE | and the
reading should agreewith that onthe PLATE CURRENT
meter. Again, momentarily depress the NEXT pushbut-
ton.

. Thedisplay will now read PLATE OVR and the overload

current setting should agree with the value on the factory
test data sheet. Momentarily depress the next pushbutton
again and the display will read PA FWD with avaluethat
should correspond to the percentage of normal transmit-

ter power output indicated on the OUTPUT POWER
meter.

amAgain, momentarily depress the next pushbutton. The
display should now display the words APC PWR. Mo-
mentarily depressthe POWER CONTROL AUTO push-
button. It should illuminate and the multimeter display
will now indicate the power level that the automatic
power control is set to maintain. This power should be
approximately the present output power. Momentarily
depress the POWER CONTROL MANUAL pushbutton
to transfer back to manual power control.

an.Momentarily depress the NEXT pushbutton. The PA
REF displayed is the power reflected back to the trans-
mitter from the output load. The reading should be near
0 kW. Again depress the NEXT pushbutton and the
display will read PA OVR with avalue that is the same
as recorded on the factory test data sheets. Depress the
NEXT pushbutton and the display will read SCREEN E.
The value should be about 1000V . Again depressing the
NEXT pushbutton will bring thewords SCREEN | to the
display with a value that should be between 50 and 200
mA. Again, momentarily depress the NEXT pushbutton
and the multimeter should display the words SCREEN
OVR and avaluethat should bethe same asthat recorded
on the test data sheets. Depressing NEXT again will
display GRID E with avaluethat should be between -250
and -450 Vdc. Depressing the NEXT pushbutton again
will bring the words GRID | to the multimeter display.
The reading should be between -50 and -150 mA. Mo-
mentarily depress the NEXT pushbutton and the mul-
timeter will display FILAMENT. The filament voltage
should be 7.5V +/-0.1V. Depress the NEXT pushbutton
again and themultimeter will display INLET T. Theinlet
temperature should be at or just above the ambient room
temperature. Momentarily depressing the NEXT push-
button again will display the STACK T or PA exhaust
outlet temperature. The reading should be between afew
degrees F and 90°F above room ambient.

a0.0nce more depressing the NEXT pushbutton will cause
the display to once again display PLATE E, the first
reading of the PA READINGS group.

ap.Momentarily depressthe RETURN and NEXT pushbut-
tons. The multimeter should now display the words I PA
READINGS. Momentarily depress the SELECT push-
button and the display will move to the first reading in
this group IPA FWD. This reading should be about 400
watts. This should agree closely with the IPA FOR-
WARD POWER bar display reading. Depressthe NEXT
pushbutton and the multimeter will display |PA REF with
avalue that corresponds to the reading on the IPA RE-
FLECTED POWER bar display. Depress NEXT again
and IPA OVR will be displayed with the test data value.
Again momentarily depress the NEXT pushbutton and
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the multimeter will display IPA E. This voltage should
be between 46 and 51 volts. Depressthe NEXT pushbut-
ton again and the multimeter will display IPA | with a
value that should be between 15 and 25 amperes.

ag.Again depressing NEXT will change the multimeter. It

should now display the words IPA T. This heatsink
temperature should be between the ambient room tem-
perature and 176°F. Depress the NEX T pushbutton once
more and the multimeter will again display IPA FWD,
the first parameter in the IPA READINGS group.

. Momentarily depress the RETURN and then the NEXT

pushbuttons. The multimeter should now display the
words PREAMP READINGS. Momentarily depress the
SELECT pushbutton and the first parameter displayed
will be PREA PWR. Thevalue should be between 30 and
90 watts. Depress the NEXT pushbutton and the mul-
timeter will display PREAMP E. The voltage will be
between 14 and 25 volts. Depress NEXT again and
PREAMP | will be displayed with avalue that should be
between 2 and 6 amperes. Depressthe NEXT pushbutton
again and the word PREA DRV will appear on the
multimeter. The value of the drive to the Preamplifier
should be between 9.5 and 10.5 watts. Again, momentar-
ily depress the NEXT pushbutton and PREA PWR will
appear indicating the multimeter is back to the first read-
ing in this group.

as. Momentarily depress the RETURN and then the NEXT
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pushbuttons. The multimeter should now display the
words CONTROL STATUS. Momentarily depress the
SELECT pushbutton and the multimeter will display
PHASE A, thefirst parameter in thisgroup. The Phase A
line voltage should be between 197 and 250 volts.

. Thisshould closely agreewith thelinevoltagein usewith

the transmitter. Depress the NEXT pushbutton again to
display PHASE B and again to display PHASE C. Each
of these should be within a few volts of the PHASE A
reading. Once again depress the NEXT pushbutton and
the multimeter will display +5 SUPPLY. The value
should be 5.0 +/-0.1 volts. Again depress the NEXT
pushbutton and the multimeter will display +12. This
supply should measure 12.0 +/-0.1 volts. Depress NEXT
again and the multimeter will read -12. The -12 volt
supply should measure -12.5 +/-0.1 volts. Depress the
NEXT pushbutton again and the display will read +10
REF. This analog to digital converter reference voltage
should measure +10 +/-0.1 volts. Depress the NEXT
pushbutton again and the -10 REF will be displayed. The
-10 volt reference should measure -10 +/-0.1 volts. De-
pressthe NEXT pushbutton again and the multimeter will
display TEMP. This internal Controller temperature
should measure between ambient and 130°F. Again de-
pressing the NEXT pushbutton will bring the multimeter
back to PHASE A, the first parameter in this group.

au.Momentarily depress the RETURN and then the NEXT
pushbuttons. The multimeter should now display the
words OVERLOADS. Depress NEXT again and the
multimeter will display CLOCK SET. Depress NEXT
again and the current date and time will be displayed.
Depressit oncemoreand it will display thewordsBASIC
READINGS. The multimeter is now back at the begin-
ning of the group sequence.

av.Momentarily depress the NEXT and then the SELECT
pushbuttons. The multimeter should now display the
words PLATE E. Momentarily depressthe NEXT push-
button four times. The display should now read APC
PWR. Momentarily depress the POWER CONTROL
AUTO pushbutton which should illuminate as a result.
Thereading for APC PWR in the multimeter should now
bethevaluein kilowatts presently indicated by the OUT-
PUT POWER meter. Automatic power control is now
activeand it iscontrolling the RF output to the APC PWR
valueasdisplayed by themultimeter. The POWER CON-
TROL RAISE and POWER CONTROL LOWER push-
buttons may illuminate briefly at various times. This
indicates corrective action is being taken to maintain the
output power at the APC PWR level. Now depress and
hold the POWER CONTROL LOWER pushbutton. It
should illuminate for a second or two and the output
power should decrease. Hold the pushbutton in until it is
extinguished and then releaseit. As soon asthe POWER
CONTROL LOWER pushbutton is extinguished, the
POWER CONTROL RAISE pushbutton should start
flashing on and off indicating automatic power control
has inhibited any further lowering of the output power
andisraising it back to agree with the APC PWR figure.
When the POWER CONTROL RAISE pushbutton stops
flashing (indicating the output power now is at the APC
PWR levd), depress and hold the POWER CONTROL
RAISE pushbutton. Holditinuntil itisextinguished. The
POWER CONTROL LOWER pushbutton should begin
flashing and will continue to do so until the output power
is again the same asthe APC PWR.

awMomentarily depress the POWER CONTROL AUTO
pushbutton several timeswhile observing the multimeter
reading. Notice that each time the pushbutton is de-
pressed anew APC PWR level isset. Thisissignified by
the slight changes observed on the multimeter. Depress
the POWER CONTROL MANUAL pushbutton. It
should illuminate.

ax.Depressthe PLATE OFF pushbutton. The following will
be observed: The PLATE VOLTAGE, PLATE CUR-
RENT, and output POWER meter will fall to Oindication.
On the Mimic panel the PLATE, SCREEN, and BIAS
indicators should extinguish as well as the PREAMP,
IPA, PA, and VSWR FOLDBACK if they were green at
the time the pushbutton was depressed. If any of these
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wereyellow or red at that time, it will remainilluminated.
The PLATE ON pushbutton will extinguish as the plate
voltage falls to zero. On the Control Status panel, all
MAIN CONTROLLER indicators should be extin-
guished except BLOWER ON, FIL/IPA ON, and EX-
CITER ENABLE.

ay.Momentarily depress the FILAMENT OFF pushbutton.
The FILAMENT ON pushbutton will be extinguished as
well asthe Mimic panel FILAMENT and IPA PSindica-
tors. The Mimic panel AIR indicator will begin flashing
green signifying the three minute filament cool down
period is in progress. Depress the NEXT pushbutton
several times until FILAMENT is displayed on the mul-
timeter. The reading should be O volts. After 3 minutes
the blower will stop running and the Mimic panel AIR
indicator will be extinguished aswell.

az.On the Control Status panel al indicators, except the
CONTROLLERindicators, should beextinguished. (Un-
lessthey werered or yellow at thetimethe PLATE OFF
pushbutton was depressed.)

DISCONNECT AND LOCK OUT STATION PRIMARY
POWERTO THE TRANSMITTER CABINET AND TOTHE
HIGH VOLTAGE POWER SUPPLY CABINET.

ba.Open the front access panel on the High V oltage Power
Supply cabinet.

USE THE GROUNDING STICK TO DISSIPATE ALL RE-
SIDUAL POTENTIALS FROM ALL COMPONENTS AND
TERMINAL BOARD TERMINALS BEFORE TOUCHING
THEM.

bb.Movethe high/low plate voltage switch (3S8) to the high
position, and reconnect 3RV 7. Replace the access panel.

bc.Reapply station supply voltageto both cabinets. Turn the
IPA POWER control (1R20) fully counterclockwise.
Confirm that the FILAMENT OFF pushbutton is not
illuminated and that the CONTROL LER BACKUPindi-
cator on the Mimic panel is also not illuminated. If they
are illuminated, move the Control Status panel CON-
TROLLER switch to the BACKUP position. After 5
seconds, move the switch back to the MAIN position.
Both the FILAMENT OFF pushbutton and the CON-
TROLLER BACKUP indicator should be extinguished,;
indicating the main Controller is operational.

bd.Depress the FILAMENT ON pushbutton and after the
filament warmup period, depress the PLATE ON push-
button. The PLATE VOLTAGE meter should indicate 8
to 12.6 kilovolts. Depress the PREVIOUS pushbutton
several timesuntil themultimeter displaysPLATEE. The
reading should agree with the PLATE VOLTAGE meter

reading. All indicators on the Mimic panel should be
green except PREAMP, IPA, and PA. The PRE AMP
should be illuminated red. The PA and IPA indicators
should be extinguished. Depress the NEXT pushbutton
several timesuntil the multimeter displays' SCREEN E'.
Depress the POWER CONTROL LOWER pushbutton
until the multimeter reads 500 volts.

be.Advance the IPA POWER control clockwise until the
IPA FORWARD POWER bar display indicates 300
watts. Carefully readjustthe PLATE TUNING and OUT-
PUT LOADING controls for maximum output power
and best PA efficiency. Readjust the INPUT MATCH
and GRID TUNING controls for a minimum indication
on the IPA REFLECTED POWER bar display.

bf. Advance the IPA POWER control clockwise until the
IPA FORWARD POWER bar display indicates 400
watts. Readjust the OUTPUT LOADING and PLATE
TUNING controls for maximum output power and best
PA efficiency. Readjust the INPUT MATCH and GRID
TUNING controls for a minimum indication on the |PA
REFLECTED POWER bar display.

bg.Depress the POWER CONTROL RAISE pushbutton
until the multimeter indicates a screen voltage of 750
volts. Readjust the OUTPUT LOADING and PLATE
TUNING controls for maximum forward output power.
(If ascreen current overload occurs, retune and reload the
PA output for alower screen current reading.)

bh.Advance the IPA POWER control clockwise until the
IPA' FORWARD POWER bar display indicates 500
watts. Readjust theINPUT MATCH and GRID TUNING
controls for a minimum indication on the IPA RE-
FLECTED POWER bar display.

Depress the POWER CONTROL RAISE pushbutton
until the multimeter indicates a screen voltage of 1000
volts OR the value indicated on the factory final test data
sheets, whichever is LOWER. Readjust the PLATE
TUNING and OUTPUT LOADING controls for maxi-
mum forward output power and best PA efficiency.

.Advance the IPA POWER control clockwise until the
IPA FORWARD POWER bar display indicatesthevalue
recorded on the factory final test data sheets.

bk.Readjust the INPUT MATCH and GRID TUNING con-
trolsfor aminimum indication on the|PA REFLECTED
POWER bar display.

bl. If the screen voltage reading on the multimeter is below
that recorded on thefactory final test data sheets, depress
the POWER CONTROL RAISE pushbutton. Hold and
pushbutton in until the screen voltage indicated is the
same as that recorded on the factory test data sheets OR
until the forward output power reaches 100% as read on
the output POWER meter, whichever is LOWER. Read-
just the OUTPUT LOADING and PLATE TUNING
controls for best PA efficiency and maximum forward

bi.

bi

-
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output power. Readjust the screen voltageif necessary to
maintain a100% indi cati on on the output POWER meter.
Readjust the INPUT MATCH and GRID TUNING con-
trolsfor aminimum indication on the|PA REFLECTED
POWER bar display. Readjust the screen voltage if nec-
essary to maintain 100% output power.

bmDepress the NEXT pushbutton several times until the

multimeter displays APC PWR. Next depress the
POWER CONTROL AUTO pushbutton. Themultimeter
should now display an APC Power reading that corre-
sponds to the 100% output POWER value. The POWER
CONTROL RAISE and POWER CONTROL LOWER
pushbuttons may now flash on and off randomly indicat-
ing that automatic power control (APC) isfunctioning.

bn.On the Control Status panel move the VSWR/CAL

switch to the CAL position. On the front panel move the
output POWER meter select switchtothe REFL position.
Adjust the CAL control on the Control Status panel to set
the needle on the output POWER meter tothe CAL mark.
Return the VSWR/CAL switch to the normal (VSWR)
position. Read the output V SWR condition on the output
POWER meter. It should be lessthan 1.2:1.

bo.Momentarily depress the RETURN switch on the mul-

2-46

timeter twice. Depress the NEXT switch once. The dis-

play should now read PA READINGS. Depress the SE-
LECT switch. Beginning with the PA readings, compare
the multimeter readings with those recorded on the fac-
tory test data sheets.

bp.Depressthe FILAMENT OFF pushbutton. Following the
filament cool down period and the shutdown of the main
blower, remove al station supply voltage from both the
Transmitter cabinet and from the High Voltage Power
Supply cabinet.

DISCONNECT AND LOCK OUT STATION PRIMARY
POWERTO THETRANSMITTER CABINET AND TOTHE
HIGH VOLTAGE POWER SUPPLY CABINET.

NOTE

TOOPTIMIZE TUBE PERFORMANCE AND LIFE EXPEC-
TANCY, REFER TO THE EIMAC BULLETIN ENTITLED
EXTENDING TRANSMITTER TUBE LIFE" IN VENDOR
SECTION OF MANUAL BEFORE BEGINNING NORMAL
OPERATION OF THE TRANSMITTER.

bg.This completes the initial turn on and checkout proce-
dure.

888-2385-001 Rev. N: 10-15-02
WARNING: Disconnect primary power prior to servicing.



SECTION Ili
OPERATION

3.1. INTRODUCTION

This section of the Technical Manual providesan introduction
to the controlsand indicatorson the HT 30/35CD FM BROAD-
CAST TRANSMITTER as well as operating procedures to
follow in using the HT 30/35CD.

Rev. F: 11-03-97

888-2385-001

3.2. CONTROLS AND INDICATORS
Figures 3-1 thru 3-5 show the location of all HT 30/35CD

controls and indicators.Tables 3-1 thru 3-5 list al controls and
indicators with the function of each item listed.

Controls and indicators for the DIGIT™ FM Exciter are
described in the DIGIT™ FM Exciter Technical Manual.

WARNING: Disconnect primary power prior to servicing.
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Figure 3-1. HT-35CD Transmitter Cabinet
Controls and Indicators
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WARNING: Disconnect primary power prior to servicing.
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Table 3-1. HT 30/35CD Transmitter Cabinet

Controls and Indicators

EUNCTION

Displays PA plate voltage.
Displays PA plate current.

Displays VSWR or transmitter rf output power as selected by the POWER
FWD/REFL switch 1A7S9.

Selects between a POWER meter (1M4) display of transmitter output power or
VSWR.

Initiates the filament turn on sequence and illuminates to indicate that filament
voltage is present at the tube socket.

Initiates the filament turn off sequence. Initiates the filament cool down timer when
the transmitter is in MAIN control mode. llluminates when transmitter is operated
in BACKUP control mode.

Initiates the plate on sequence and illuminates when that sequence has been
successfully completed.

Initiates the plate off sequence and illuminates to indicate transmitter shutdown
due to a fault condition when the transmitter is being operated in the BACKUP
control mode.

Lowers the screen voltage to the PA stage. When transmitter is operated in the
MAIN control mode, this pushbutton illuminates to indicate the screen voltage is
being lowered either as a result of a manual lower command or as a result of
automatic power control action.

Raises the screen voltage to the PA stage. When the transmitter is operated in
the MAIN control mode, this pushbutton illuminates to indicate the screen voltage
is being raised either as a result of a manual raise command or as a result of
automatic power control action.

Selects the MANUAL power control mode when the transmitter is operated in the
MAIN control mode. llluminates to confirm this mode of operation has been
selected.

Selects the AUTO power control mode when the transmitter is operated in the
MAIN control mode. Illuminates to confirm this mode of operation has been
selected.

Adjusts the resonant frequency of the PA cavity output circuit.

Adjusts the input circuit of the PA cavity to match the 50 ohm output impedance
of the IPA stage.

Adjusts the coupling of the PA cavity output circuit to the antenna.

Adjusts the resonant frequency of the PA cavity input circuit.
Provides control of ac power to the MAIN and BACKUP control circuits.

Provides control and overload protection for the 24 Vac power supply that
provides operating voltage to all contactors and to the high voltage shorting
solenoids.

Provides control and overload protection for the transmitter cabinet flushing fan.
Provides control and overload protection for the transmitter cabinet main blower.
Provides control and overload protection for the IPA and PREAMP power supply.

Provides control and overload protection for the bias power supply for the PA
stage.

REF. CONTROL/INDICATOR

Fig-

ure

3-1

1 PLATE VOLTAGE meter 1M2

2 PLATE CURRENT meter 1M3

3 POWER meter 1M4

4 POWER FWD/REFL switch
1A7S9

5 FILAMENT ON pushbutton 1A7S1

6 FILAMENT OFF pushbutton
1A7S2

7 PLATE ON pushbutton 1A7S3

8 PLATE OFF pushbutton 1A7S4

9 POWER CONTROL LOWER
pushbutton 1A7S8

10 POWER CONTROL RAISE push-
button 1A7S7

11 POWER CONTROL MANUAL
pushbutton 1A7S6

12 POWER CONTROL AUTO push-
button 1A7S5

13 PLATE TUNING control 1A2C10

14 INPUT MATCH control 1A2C9

15 OUTPUT LOADING control
1A2C13

16 GRID TUNING control 1A2L4

17 CONTROLLER switch 1S58

18 CABINET CONTROL circuit
breaker 1CB6

19 CABINET FAN circuit breaker
1CB5

20 MAIN BLOWER circuit breaker
1CB4

21 IPA circuit breaker 1CB3

22 BIAS circuit breaker 1CB2

Rev. F: 11-03-97
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Table 3-1. HT 30/35CD Transmitter Cabinet
Controls and I ndicators (Continued)
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Panel Board 1A9 Controls and I ndicators
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Table 3-2. Fluorescent Display Board 1A8 and Mimic

Panel Board 1A9 Controls and Indicators

REF. CONTROL/INDICATOR FUNCTION

Fig- Note: See Table W-1, Front Panel Lamp Cross Reference.

ure

3-2

1 CONTROLLER MAIN indicator llluminates green to indicate that main controller is operational. It will be illuminated

1A9DS2 even when BACKUP control mode is selected as long as the main controller is
functional.

2 CONTROLLER BACKUP indicator  llluminates yellow when BACKUP control mode is selected or if the main controller

1A9DS32 is not functional.

3 EXCITER indicator 1A9DS1 llluminates green to indicate normal exciter operation. llluminates yellow to
indicate an abnormal exciter condition and red to indicate an exciter fault condition.

4 PREAMP indicator 1A9DS29 llluminates green to indicate normal PREAMP operation. llluminates yellow to
indicate an abnormal PREAMP condition and red to indicate a PREAMP fault
condition.

5 IPA PS indicator 1A9DS3 llluminates green to indicate normal operation of the IPA power supply. llluminates
red to indicate a fault condition.

6 IPA indicator 1A9DS28 llluminates green to indicate normal operation of the IPA stage. llluminates yellow
to indicate an abnormal operating condition and red to indicate an IPA fault.

7 FILAMENT indicator 1A9DS4 llluminates steady green to indicate normal filament voltage. llluminates yellow to
indicate filament voltage is outside (high or low) normal operating limits. lllumi-
nates red to indicate extremely low filament voltage or a shorted filament condition.
Flashes green to indicate filament warm-up cycle in progress.

REMOTE pushbutton 1A9S2 Enables the remote control inputs available on terminal board 1TB7.
REMOTE indicator 1A9DS12 (part  llluminates when the remote control mode has been selected and indicates that
of 1A9S2) the command inputs on 1TB7 are active.

9 BIAS indicator 1A9DS5 llluminates green to indicate normal operation of the BIAS power supply. lllumi-
nates red to indicate a BIAS supply fault condition.

10 PA indicator 1A9DS33 llluminates green to indicate normal operation of the PA stage. llluminates yellow
to indicate abnormal operation of the PA stage and red to indicate a fault condition
in the PA stage.

11 SCREEN indicator 1A9DS6 llluminates green to indicate normal operation of the screen power supply.
llluminates yellow to indicate abnormal operation of the screen supply or operation
at an output voltage below normal. llluminates red to indicate a fault condition in
the screen supply.

12 PLATE indicator 1A9DS7 llluminates green to indicate normal operation of the plate power supply. lllumi-
nates red to indicate a fault condition in the plate supply.

13 VSWR FOLDBACK indicator llluminates green to indicate a normal VSWR condition at the output of the

1A9DS15 transmitter. llluminates yellow to indicate an output VSWR level high enough to
cause the VSWR foldback circuit to turn on. NOTE: VSWR foldback operates as
part of automatic power control.

14 AIR indicator 1A9DS8 llluminates green to indicate proper operation of the main blower and sufficient
cavity air pressure to ensure proper cooling of the PA, IPA and PREAMP stages.
llluminates red to indicate a fault condition in the main blower or insufficient air
pressure in the PA cavity. Flashes green to indicate that the blower run-down cycle
Is in progress.

15 EXTEND control pushbutton Enables the extended control inputs available on the optional terminal board 1TB6.

1A9S3

15 EXTEND indicator 1A9DS11 (part  llluminates when the extended control mode has been selected and indicates that

of 1A9S3) the command inputs on 1TB6 (optional) are active.

16 EXTERNAL OVERLOAD indicator ~ Not used at present.

1A9DS20
3-6 888-2385-001 Rev. N1: 01-28-03

WARNING:

Disconnect primary power prior to servicing.




Table 3-2. Fluorescent Display Board 1A8 and Mimic
Panel Board 1A9 Controls and I ndicators (Continued)

17 PA VSWR OVERLOAD indicator llluminates to indicate that a high PA VSWR condition has triggered the PAVSWR
1A9DS25 circuit.
REF. CONTROL/INDICATOR FUNCTION
Fig-
ure
3-2
18 PLATE | OVERLOAD indicator llluminates to indicate that excessive PA tube plate current has triggered the PA
1A9DS24 plate current overload circuit.
19 SCREEN | OVERLOAD indicator llluminates to indicate that excessive PA screen current has triggered the PA
1A9DS23 screen current overload circuit.
20 IPA VSWR OVERLOAD indicator llluminates to indicate that excessive PA grid circuit VSWR has triggered the IPA
1A9DS22 VSWR overload circuit.
21 FILAMENT OVERLOAD indicator llluminates to indicate excessively low filament voltage has triggered the filament
1A9DS26 overload circuit.
22 EXCITER AFC OVERLOAD indi- llluminates to indicate that the exciter AFC loop has unlocked, triggering the
cator 1A9DS21 exciter AFC overload circuit.
23 RESET pushbutton 1A9S1 When depressed, resets the overload and interlock indicators.
24 LOCAL pushbutton 1A9S4 Selects the local control mode of operation disabling the remote and extended
control inputs on 1TB7 and 1TB6.
24 LOCAL indicator 1A9DS13 (part llluminates to indicate the local control mode has been selected and that the
of 1A9S4) remote and extended control inputs on 1TB7 and 1TB6 are not active.
25 FAILSAFE indicator 1A9DS14 llluminates to indicate that the external remote control system'’s failsafe contacts
were open while the remote control mode was selected.
26 FAULT indicator 1A9DS9 llluminates to indicate transmitter operation was halted by the main controller due
to three overload conditions occurring in a short period of time.
27 HV CAB INTERLOCK indicator llluminates to indicate that an access panel is not installed on the high voltage
1A9DS27 power supply cabinet or that one of the grounding sticks is not in its holder.
28 MAIN CAB INTERLOCK indicator llluminates to indicate that a door is open on the transmitter cabinet.
1A9DS19
29 PHASE LOSS INTERLOCK indi- llluminates to indicate a single phase loss or phase reversal condition on the
cator 1A9DS18 station power input to the transmitter cabinet or to indicate that a short ac mains
interruption has occured.
30 AIR INTERLOCK indicator llluminates to indicate that there is a low pressure condition in the PA cavity.
1A9DS17
31 EXTERNAL INTERLOCK indica- llluminates to indicate that the external interlock is open.
tor 1A9DS16
32 RETURN pushbutton 1A8A1S8 When depressed, will cause the multimeter to return to a pre-determined position
in the multimeter readings sequence.
33 SELECT pushbutton 1A8A1S4 When depressed, will select for display the parameters in the group whose name
appears on the multimeter display.
34 PREVIOUS pushbutton 1A8A1S5  When depressed, will cause the multimeter to display the previous parameter or
group name in the sequence.
35 NEXT pushbutton 1A8A1S1 When depressed, will cause the multimeter to display the next parameter or group
name in the sequence.
36 MULTIMETER display 1A8VF2 The 16 character alpha-numeric display where the selected multimeter informa-
tion or reading is displayed.
37 IPA FORWARD/REFLECTED A dual 100 segment bar display that simultaneously indicates the forward and
POWER bar display 1A9VF1 reflected power conditions at the output of the IPA.
38& 1A8A1S2 & S3 Presently no user defined function (for future use)
39
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Figure 3-3. Control Status Panel 1A6A13
Controls and Indicators
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Table 3-3. Controls Status Panel 1A6A13

Controls and Indicators

REF. CONTROL/INDICATOR FUNCTION
Fig-
ure
3-3
1 PA OPERATE/BYPASS switch Selects the operating mode of the PA cavity and related power supplies. In the
1A6A1354 bypass position, allows the IPA to be operated with the plate, screen, bias and
filament power supplies off. Used in conjunction with the FLEXPatch™ emer-
gency bypass system.
2 CONTROLLER MAIN/BACKUP Selects the transmitter control mode. Allows operation using either the main or
switch 1A6A13S1 the backup controller.
3 CONTROLLER MAIN SCREEN llluminates to indicate that the main controller screen raise output line is true.
RAISE indicator 1A6A13DS5
4 CONTROLLER BACKUP llluminates to indicate that the backup controller screen raise output line is true.
SCREEN RAISE indicator
1A6A13DS14
5 CONTROLLER MAIN SCREEN llluminates to indicate that the main controller screen lower output line is true.
LOWER indicator 1A6A13DS6
6 CONTROLLER BACKUP llluminates to indicate that the backup controller screen lower output line is true.
SCREEN LOWER indicator
1A6A13DS15
7 CONTROLLER MAIN BLOWER llluminates to indicate that the main controller blower on output line is true.
ON indicator 1A6A13DS7
8 CONTROLLER BACKUP llluminates to indicate that the backup controller blower on output line is true.
BLOWER ON indicator
1A6A13DS16
9 CONTROLLER MAIN FIL/IPA ON llluminates to indicate that the main controller filament on and IPA power supply
indicator 1A6A13DS8 on output line is true.
10 CONTROLLER BACKUP FIL/IPA llluminates to indicate that the backup controller filament on and IPA power supply
ON indicator 1A6A13DS17 on output line is true.
11 CONTROLLER MAIN BIAS ON in-  llluminates to indicate that the main controller bias on output line is true.
dicator 1A6A13DS9
12 CONTROLLER BACKUP BIAS llluminates to indicate that the backup controller bias on output line is true.
ON indicator 1A6A13DS18
13 CONTROLLER MAIN llluminates to indicate that the main controller step/start output line is true.
STEP/START indicator
1A6A13DS10
14 CONTROLLER BACKUP llluminates to indicate that the backup controller step/start output line is true.
STEP/START indicator
1A6A13DS19
15 CONTROLLER MAIN RUN indica- llluminates to indicate that the main controller run output line is true.
tor LA6A13DS11
16 CONTROLLER BACKUP RUN in- llluminates to indicate that the backup controller run output line is true.
dicator 1A6A13DS20
17 IPA LEVEL Control 1A6A13R13 Adjusts the maximum RF output allowed under backup control mode.
18 CONTROLLER MAIN EXCITER llluminates to indicate that the main controller exciter enable output line is true.
ENABLE indicator 1A6A13DS12
19 CONTROLLER MAIN IPA EN- llluminates to indicate that the main controller IPA enable output line is true.
ABLE indicator 1A6A13DS13
20 R104 adjustment 1A6A13R104 Allows calibration of the IPA REFLECTED POWER bar display. NOTE: This is a
factory adjustment.
Rev. F: 11-03-97 888-2385-001 39
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Table 3-3. Controls Status Panel 1A6A13

Controls and I ndicators (Continued)

21 R103 adjustment 1A6A13R103 Allows calibration of the IPA FORWARD POWER bar display. NOTE: This is a
factory adjustment.
REF. CONTROL/INDICATOR FUNCTION
Fig-
ure
3-3
22 R102 adjustment 1A6A13R102 Allows calibration of the PA REF reading on the multimeter display. NOTE: This
is a factory adjustment.
23 R101 adjustment 1A6A13R101 Allows calibration of the PA FWD reading on the multimeter display. NOTE: This
is a factory adjustment.
24 deleted deleted
25 CAL/VSWR switch 1A6A13S3 Allows selection of a normal (VSWR) or calibrate (CAL) function in the REF mode
of the OUTPUT power meter. Used in conjunction with 1A6A13R105 to calibrate
the REF mode on that meter for true VSWR readings.
26 CAL control 1A6A13R105 Allows calibration of the REF mode of the OUTPUT power meter for true VSWR
readings. Used in conjunction with and 1A6A13S3.
27 IPA VSWR OVERLOAD control Allows adjustment of the IPA VSWR overload setting. This overload setting is read
1A6A13R100 out on the multimeter under IPA READINGS.
28 IPA VSWR OVERLOAD indicator llluminates to indicate that an excessive PA tube control grid VSWR has triggered
1A6A13DS4 the IPA VSWR circuit while the transmitter was in the backup control mode.
29 PA VSWR OVERLOAD control Allows adjustment of the PA VSWR overload setting. This overload setting is
1A6A13R99 readout on the multimeter under PA readings.
30 PA VSWR OVERLOAD indicator llluminates to indicate that excessive PA output VSWR has triggered the PA
1A6A13DS3 VSWR overload circuit while the transmitter was in the backup control mode.
31 SCREEN OVERLOAD control Allows adjustment of the screen current overload setting. This overload setting is
1A6A13R98 readout on the multimeter under PA READINGS.
32 SCREEN OVERLOAD indicator llluminates to indicate that excessive PA tube screen current has triggered the
1A6A13DS2 screen current overload circuit while the transmitter was in the backup control
mode.
33 PLATE OVERLOAD control Allows adjustment of the plate current overload setting. This overload setting is
1A6A13R97 readout on the multimeter under PA READINGS.
34 PLATE OVERLOAD indicator llluminates to indicate that PA tube plate current has triggered the plate overload
1A6A13DS1 circuit while the transmitter was in the backup control mode.
3-10 888-2385-001 Rev. F: 11-03-97
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Figure 3-4. Controller Panel, Controls and I ndicators
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Table 3-4. Controlller Panel, Controls and I ndicators

REF. CONTROL/INDICATOR FUNCTION
Fig-
ure
3-4
1 RESET switch 1A8S1 Provides a manual reset signal for the multimeter and Mimic panel circuits.
2 AUX PS circuit breaker 1CB7 Provides control and overload protection for the Controller Aux Power Supply
(1A6A15).
3 MAIN PS circuit breaker 1CB8 Provides control and overload protecfor the Controller Main Power Supply
(1A6A14).
4 DIGITAL I/O ACTIVITY indicator Provides a visual indication of the circuit activity of the Digital I/O card assembly.
1A6A6DS1
5 ANALOG I/O ACTIVITY indicator Provides a visual indication of the circuit activity of the Analog I/O card assembly.
1A6A8DS1
312 888-2385-001 Rev. F: 11-03-97
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Figure 3-5. High Voltage Power Supply Cabinet
Controls and Indicators
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Table 3-5. High Voltage Power Supply Cabinet
Controls and Indicators

3S2 interlock switch

Provides control and overload protection for the PA screen power supply.

Provides control and overload protection for the High Voltage Power Supply

REF. CONTROL/INDICATOR FUNCTION
Fig-
ure
3-5
1 SCREEN circuit breaker 3CB1
2 BLOWER circuit breaker 3CB2
cabinet flushing fan 3B1.
3 3S1 interlock switch

Provides interlock protection to ensure the ground stick is in its holder.
Provides interlock protection to ensure the ground stick is in its holder.

3.3. OPERATION

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER CABINET AND HIGH VOLTAGE POWER SUPPLY CABI-

NET BEFORE PERFORMING THE FOLLOWING STEP. ALWAYS

USE A GROUNDING STICK TO ENSURE THAT THERE ARE NO

RESIDUAL VOLTAGES PRESENT.

The following operational procedure is presented for the
HT 30/35CD Transmitter under the assumption that the trans-
mitter has been thoroughly and properly tested using the ' Initial
Turn-On Procedure’ of Section |1 of thisTechnical Manual and
isfree of any discrepancies. Also, that the Transmitter cabinet
and High Voltage Power Supply cabinet have been inspected
to ensure that no foreign objects are inside, all parts and
components are properly installed, al connections are secure,
and all interlocks are closed.

3.3.1. TRANSMITTER TURN ON

Activate station power to the Transmitter cabinet and to the
high voltage power supply cabinet.

Select the MAIN controller mode by movingthe CONTROL -
LER mode switch S1 on the Control Status panel first to the
BACKUP position and then to the MAIN position. After 15
seconds, verify that the FILAMENT OFF pushbutton is not
illuminated and that the BACKUP CONTROLLER indicator
on the Mimic panel is extinguished.

Set the POWER FWD/REFL output POWER meter select
switch to the FWD position.

Depress the PLATE ON pushbutton. The pushbutton will
illuminate. On the Mimic panel, the |PA PSand AIR indicators
will illuminate green. In addition, the FILAMENT indicator
will begin flashing green.

After a delay of approximately twenty seconds, the FILA-
MENT indicator will illuminate steady green on the Mimic
panel.

The PLATE ON pushbutton will immediately illuminate and
the PLATE VOLTAGE meter will read upscale. The PLATE
CURRENT meter and the output POWER meter will sowly
moveupscaeastherf drivelevel isincreased by the Controller.
The Mimic panel EXCITER, BIAS, SCREEN and PLATE

3-14
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indicators will illuminate green. Asthe rf drive increases, the
PREAMP, IPA, and PA indicators will first illuminate yellow
and then green. Finaly the VSWR indicator will illuminate
green.

Note the reading of the PA CURRENT meter to ensure that
the PA plate circuit is correctly resonated. If adjustment is
required or if the output POWER meter indication is not at
100%, proceed asfollows:

a  Depressthe POWER CONTROL MANUAL pushbutton.
It will illuminate indicating the transmitter is in manual
power control.

b. Carefully adjust thePLATE TUNING and OUTPUT load-
ing controls for maximum output power and best PA
efficiency.

C. Refer to the factory fina test data sheets. Set the IPA
FORWARD POWER bar display to the value indicated
using the IPA POWER control.

d. Carefully adjust the GRID TUNING and INPUT MATCH
controls for a minimum indication on the IPA RE-
FLECTED POWER bar display.

€. |If the indicated forward output power is not at 100%
indication on the output POWER meter, adjust the screen
voltage to the PA tube using the POWER CONTROL
RAISE or POWER CONTROL LOWER pushbutton con-
trols. Repesat steps b. and d. Repeat this step if necessary.

f. When final tuning is achieved (at 100% output power),
return to automatic power control may be achieved (if
desired) by momentarily depressing the POWER CON-
TROL AUTO pushbutton. The POWER CONTROL
AUTO pushbutton should illuminate (and the POWER
CONTROL MANUAL pushbutton should be extin-
guished), signifying return to automatic power control
mode.

9. |In situations where severe line voltage variations are en-
countered, it may be desirable to pretune the output of the
PA cavity in such a manner as to minimize the screen
voltage changes that would be required to compensate for
the resulting changes in output power. This would be
particularly true wherethe line voltage frequently sagsand
then suddenly recovers. In this situation, a screen current

Rev. F: 11-03-97
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overload may occur. To prevent this from happening,
pretune the transmitter (in manual power control, and
under normal linevoltage conditions) to about 103t0104%
normal output. Then reduce output power using the MAN-
UAL POWER LOWER pushbutton to 100%. Then switch
to AUTO power control. Now, when line voltage sags
occur, a greater increase in output power will be achieved
with a smaller increase in screen voltage. This will mini-
mize the chances of a screen current overload occurring if
the line voltage should suddenly return to normal.

Set the POWER FWD/REFL switch to the REFL position.
Set the CAL/VSWR switch to the CAL position on the Control
Status panel. Set the CAL control so that the output POWER
meter pointer is on the CAL mark.

Return the CAL/VSWR switch to the non-CAL position.
Now read antenna VSWR on the output POWER meter.

3.3.2. TRANSMITTER TURN OFF

Depress the PLATE OFF pushbutton. On the Mimic panel,
theVSWR, PA, IPA, PREAMP, PLATE, SCREEN, and BIAS
indicators will extinguish if they were previously illuminated
green. Also the PLATE ON pushbutton will be extinguished.
After an appropriate cool-down period, depress the FILA-
MENT OFF pushbutton. The FILAMENT ON pushbutton will
extinguish as will the Mimic panel FILAMENT and IPA PS
indicators if they were previously illuminated green. The
Mimic panel AIR indicator will flash on and off green and the
main blower will continue to run for three minutes to ensure
proper cooling of the PA tube.

At the end of the three minute cool-down period, the main
blower will ceaseto runand theMimic panel AIR indicator will
be extinguished.

3.3.3. OPERATION IN BACKUP CONTROL MODE

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER CABINET AND HIGH VOLTAGE POWER SUPPLY CABI-

NET BEFORE PERFORMING THE FOLLOWING STEP. ALWAYS

USE A GROUNDING STICK TO ENSURE THAT THERE ARE NO

RESIDUAL VOLTAGES PRESENT.

The following operational procedure is presented for the
HT 30/35CD TRANSMITTER under the assumption that the
transmitter hasbeen thoroughly and properly aligned andisfree
of any discrepanciesexcept that the MAIN CONTROL MODE
is either inoperative or that operation in the BACKUP CON-
TROL MODE is specificdly desired. Also, ensure that the
Transmitter cabinet and the High Voltage Power Supply cabi-
net have been inspected to ensure that no foreign objects are
inside, al parts and components are properly instaled, all
connections are secure, and all interlocks are closed.

The following procedure also assumes that the Mimic panel,
MULTIMETER, IPA FORWARD POWER and IPA RE-
FLECTED POWER displaysare not functional. Thiswould be
the case when the MAIN Controller system is inoperative or
removed for service.

Activate station power to the Transmitter cabinet and to the
high voltage power supply cabinet.

Rev. F: 11-03-97

888-2385-001

3.3.3.1. TRANSMITTER TURN ON

Select the BACKUP control mode with the CONTROLLER
switch S1 on the Control Status panel by switching S1 to
BACKUP. Verify that the FILAMENT OFF pushbutton is
illuminated and neither the POWER CONTROL AUTO nor
the POWER CONTROL MANUAL pushbuttonisilluminated.

NOTE
In the BACKUP control mode, none of the higher level control
functions (i.e. automatic power control, VSAR foldback, ac re-
start, automatic filament warm-up and cool-down, overload re-
cycle) are operative. The BACKUP control system provides ba-
sic transmitter on and off functions and overload shutdown pro-
tection.

Set the POWER FWD/REFL selector switch to the FWD
position.

Depress and briefly hold the FILAMENT ON pushbutton.
Verify that the main blower continues to run and that the
FILAMENT ON pushbutton remains illuminated after the
pushbutton is released.

Wait a minimum of twenty seconds and then depress the
PLATE ON pushbutton.

Verify that the PLATE ON pushbutton remains illuminated
after it is released.

The PLATE VOLTAGE meter will read upscale and, as the
rf drive level increases, so will the PLATE CURRENT and
output POWER meters.

Note the reading on the PLATE CURRENT meter to ensure
that the PA plate circuit is correctly resonated. If adjustment is
required or if the output POWER meter indication is not at
100%, proceed asfollows:

a Carefully adjust the PLATE TUNING and OUTPUT
LOADING controls for maximum output power and best
PA efficiency.

b. Record the cyclometer readings on the INPUT MATCH
and GRID TUNING controls. Now carefully vary each
control one or two turns (maximum) in each direction (CW
and CCW) while observing the output POWER meter. If
an increase is output power can be seen with in thisrange
of control variation, tune that control for a maximum
reading. If no variation can be discerned, return these
controls to their original positions. If a change in control
position(s) takes place, repeat step a.

C. If the output power indication on the output POWER meter
is not at 100%, use the POWER CONTROL RAISE or
POWER CONTROL LOWER pushbuttons to raise or
lower the output power to 100% and then repeat steps a.
and b.

Set the POWER FWD/REFL switch to the REFL position.
Set the CAL/V SWR switch to the CAL position on the Control
Status panel. Set the CAL control so that the output POWER
meter pointer ison the CAL mark.

Return the CAL/VSWR switch to the non-CAL positions.
Now read antenna VV SWR on the output POWER meter.

3.3.3.2. TRANSMITTER TURN OFF

Depress the PLATE OFF pushbutton. The pushbutton will
extinguish. Verify that the PLATE VOLTAGE, PLATE CUR-
RENT, and output POWER meters drop to zero.
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Set the FILAMENT circuit breaker to the OFF position.

After an appropriate cool-down period has passed (3 minutes
minimum) depressthe FILAMENT OFF pushbutton. Themain
blower should stop immediately and the FILAMENT ON
pushbutton should extinguish. Set the FILAMENT circuit
breaker back to the ON position.

3.3.4. TRANSMITTER CONTROLLER SELECTION

3.3.4.1. POWER UP

At power up cycle, the MAIN/BACKUP switch is placed in
the MAIN position. The Main controller should always be
operational aslong aspower ison. DO NOT power up with the
switch setin BACKUP, unlessthereisaknown Main controller
problem.

3.3.4.2. AUTOMATIC SMTCH FROM MAIN TO BACKUP

Although unlikely, thereisapossibility that the Main control -
ler could stop functioning (computer glitch, hardware failure,
etc.). If this occurs, the Backup controller automatically starts
functioning. The HT 30/35CD displaysthis fact by illuminat-
ing the FILAMENT OFF lamp. When this occurs, the Main
controller triesto recycle up to the current operating state. The
Backup controller retains the operating control.

3.3.4.3. RETURNING TO MAIN CONTROLLER (WHEN
BACKUP 1S OPERATIONAL)

When the Main controller and Backup controller arein sync
(inside panel lights similar), toggle the MAIN/BACKUP
switchto BACKUP position, wait 45 seconds, then toggle back
to MAIN position. The FILAMENT OFF lamp should extin-
guish and the Main controller should take over the operating
state.

If the Main and Backup controllers are not in sync, turn off
the plate and filament. At the conclusion of the shutdown
sequence, all inside panel lights should be extinguished. The
controllers are now in sync and the MAIN/BACKUP switch
may be toggled. The filament and plate may now be restarted.

If the MAIN/BACKUP switch is toggled from BACKUP to
MAIN and the two controllers are not in sync, transmitter
operation may be abruptly halted and a manual restart of the
transmitter may be required.

NOTE
‘SYNC' is defined in the following way. On the Control Satus
Panel, the status shown by the MAIN indicators must exactly
duplicate the status shown by the BACKUP indicators.

3.3.4.4. MANUAL SWMITCH FROM MAIN TO BACKUP

During Main controller operation, the MAIN/BACKUP
switch should NEVER be toggled. Thisprocess causesapower
on reset to the Main controller. The current operating state is
lost and the main/backup sync process may not occur. If you
must toggle this switch, no guarantee of correct operation
should be expected.

3.4. MULTIMETER INFORMATION

The following information is provided to aid the user in the
operation of the multimeter used inthe HT 30/35CD. Included
are a Multimeter Flow Diagram (Figure 3-6) and a simplified
overview of the transmitter metering functions (Table 3-6).
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3.5. TRANSMITTER METERING FUNCTIONS

3.5.1. MULTIMETER SWITCHES

(See NOTE that follows)

Operation of the multimeter is accomplished with the push-
button switches described in the paragraphs below. After using
the multimeter a few times, you will quickly learn to use it
without the aid the Technical Manual.

After power has been applied to the main transmitter cabinet,
the multimeter display should read “BASIC READINGS.”

If you wish to usethe multimeter at thistime, you may choose
to depress “SELECT,” “NEXT,” or “PREVIOUS.”

If you depress “SELECT,” the multimeter will display the
first parameter (plate current) under the heading of “BASIC
READINGS.” Y ou may then advance through the other read-
ingsinthe “BASIC READINGS’ listing. See Table 3-6.

Depressing the “RETURN” switch will return the display to
the heading of “BASIC READINGS.”

Y oumay advancethrough the headingsof “ PA READINGS,”
“IPA READINGS,” PREAMP READINGS," “CONTROL
STATUS,” “OVERLOADS,” and“CLOCK STATUS’ by de-
pressing the “NEXT” pushbutton.

By depressing the “SELECT” switch, you can look at the
parameters under the displayed heading.

3.5.1.1. RETURN

When the display is in a subscript (a-0) (see Table 3-6),
depressing the RETURN key once will move it back to its
heading (1-5) (see Table 3-6).

When the display is in a heading (1-5), depressing the RE-
TURN key once will move it back to Basic Reading (1).

3.5.1.2. SELECT
When the display is in a heading (1-5), depressing the SE-
LECT key oncewill moveit to thefirst subscript (a-0).

3.5.1.3. NEXT

When the display isin aheading (1-5), each time the NEXT
key is depressed, the display will move to the next heading
(1-5).

When the display isin asubscript (a-0), each timethe NEXT
key is depressed, the display will move to the next subscript
(a-0).

3.5.1.4. PREVIOUS

When the display is in a heading (1-5), each time the PRE-
VI0OUSkey isdepressed, the display will moveto the previous
heading (1-5).

When the display isin a subscript (a-0), each time the PRE-
VIOUSkey is depressed, the display will moveto the previous
subscript (a-0).

NOTE

See Overload and Clock Set Multimeter Flow Diagrams. These

functions use the various keys in different manners than those

described on this page.

To clear the overload memory, first advance to the “ OVER-
LOADS’ heading. When you depress “ SELECT,” the display
will show one of the overload headings, such as“ PA VSWR”

Rev. F: 11-03-97
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Table 3-6. Transmitter Multimeter Functions

Filament On Sequence
10

Plate On Sequence
20

1. BASIC READINGS 5. CONTROL STATUS
a - PLATE | a - PHASE A If you want to clear the overload memory under the selected
b - SIC_:%-IFEEEI\EI | b - gnﬁgg CB: overload heading, you must depress the UN-MARKED switch to
C - C- u ) . :
d - SCREEN E d - +5 SUPPLY the left of the * SELECT” switch two times.
A AN
g - IPA REF " ¥10 REF To change to a different overload heading, use the “ NEXT" or
_ﬂ - -10 REF “PREVIOUS’ pushbuttons to obtain the desired heading.
2. PA READINGS i - TEMP
g: Etﬁ¥E F 6. OVERLOADS To clear, depress the unmarked pushbutton beside the “ SE-
¢ - PLATE OVR PA VSWR OVR LECT" switch two times.
d - PA FWD PLATE | OVR
e - APC PWR SCREEN | OVR
f- PA REFD IPA VWSR OVR To view the overload history for the heading which is displayed,
) gél'?EVERN E E?IE%II\-I/I-EETOS\SR depress the “ SELECT” switch. The display will then show the
i - SCREEN | FAULT CAUSE most recent overload event. To view prior overloads, depress
j - SCN OVR the “ PREVIOUS’ switch.
-GRID E 7. CLOCK SET
i SEILAMENT HOURS
n-INLET T MINUTES E;ed.tge RETURN” switch as needed to return to the desired
0-STACK T SECONDS Ing.
MONTH
3. IPA READINGS DAY
YEAR
a - IPA FWD
b - IPA REF
c - IPA OVR
d-IPAE
e-IPA
f-IPAT
4. PREAMP READINGS
a - PREA PWR
b - PREAMP E
c - PREAMP |
d - PREA DRV
Fault Cause Table
Cade Reason
1 AFC did not lock
2 Cdculated VSWR was greater than 2:1 while in Auto power control

There were too many recycles within the specified period

A filament OFF button was pressed (such as a stuck FIL OFF switch)

11 The phase monitor was open indicating a phase loss/reversal

12 The air switch did not close within 3 seconds after turning on the blower

13 The filament voltage did not go above 5 volts within 2 seconds after turning on the
filament primary voltage

14 The IPA power supply voltage was less than 28 volts

A filament or plate OFF button was pressed (such as a stuck PLATE OFF switch)

21 The magnetic overload contacts were open (3K1 and 3K2 in the HV Power Supply)
22 The bias voltage did not reach a value more negative than -150 volts within 2 seconds
after being turned on
23 The plate current was greater than 3 amps with only the step contactor energized
24 . The plate voltage remained below 6kV for 300 ms during step sequence
Continuous Oper ation
30 The bias voltage was more positive than -150 volts for 2 seconds when the plate supply

was on

The FAULT CAUSE table can be accessed just like any of the overload types under the OVERLOADS heading. If you select
the OVERLOADS heading, you can advance through the overload types. FAULT CAUSE will follow FILAMENT in the
overload stack. If you select FAULT CAUSE, the display will show the most recent type of fault in the 1 to 2 digit code.
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BASIC READINGS

%

NEXT

PREVIOUS

SELECT —>—
RETURN —>—

PA READINGS

NEXT

PREVIOUS

SELECT —>—
RETURN —>—

IPA READINGS

NEXT

PREVIOUS

SELECT —>—
RE TURN —>—

PREAMP READINGS

NEXT

PREVIOUS

SELECT —>—
RETURN —>—

CONTROL STATUS

NEXT | SELECT —>—
PREVIOUS RE TURN —>—
OVERLOADS
NEXT | SELECT —>—
PREVIOUS RETURN —>—
CLOCK SET
NEXT | SELECT —>—F—>
PREVIOUS RETURN —>—

CLOCK DISPLAY

NEXT
PREVIOUS

SELECTi|

RETURN —3 |

888-2385-001

FROM PAGE

TO PAGE 2

FROM PAGE

TO PAGE 3

FROM PAGE

TO PAGE 4

FROM PAGE

TO PAGE 5

FROM PAGE

TO PAGE 6

FROM PAGE

TO PAGE 7

FROM PAGE

TO PAGE 8

) L | L ) 2239-025
Figure 3-6. Multimeter Flow Diagram (Page 1 of 8)

WARNING: Disconnect primary power prior to servicing.
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TO PAGE 1 BASIC READINGS

FROM BASIC READINGS PAGE 1

2239-026

Rev. F: 11-03-97

Figure 3-6. Multimeter Flow Diagram
(Page 2 of 8) Basic Readings
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WARNING: Disconnect primary power prior to servicing.

PLATE I —
NEXT | SELECT —>
PREVIOUS RETURN %—/
PLATE E «—
NEXT | SELECT —>-
PREVIOUS RE TURN —>—
SCREEN I ——
NEXT SELECT —>
PREVIOUS | | | |RETURN —>—
SCREEN E —
NEXT | SELECT —>
PREVIOUS | | | |RETURN —>—
FILAMENT —
NEXT SELECT —>
PREVIOUS | | | |RETURN —>—
IPA FWD ——
NEXT | SELECT —>-
PREVIOUS RETURN —>—
IPA REF —
NEXT | SELECT
PREVIOUS RETURN —>—/
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TO PA READINGS PAGE 1
FROM PA READINGS PAGE 1
PLATE I STACK T <
NEXT | SELEt:\ NEXT | SELECT
PREVIOUS L | L | RETURN —— PREVIOUS L | L | RETURN ——
>
PLATE E (j INLET T (j
NEXT | SELECT NEXT | SELECT
PREVIOUS L | L | RETURN —>— PREVIOUS L | L RE TURN ———
PLATE OVR i\ FILAMENT j
NEXT | SELECT NEXT | SELECT
PREVIOUS L | L | RETURN —>— PREVIOUS L | L | RETURN —>—~
PA FWD j GRID I <j
NEXT | SELECT ———— NEXT | SELECT
PREVIOUS| | | |RETURN —>— PREVIOUS| | | |RETURN —>—
APC PWR j GRID E <j
NEXT | SELECT NEXT | SELECT
PREVIOUS L | L | RETURN ——— PREVIOUS L | L | RE TURN ———
PA REFD i\ SCN OVR <j
NEXT | SELECT NEXT | SELECT
PREVIOUS| | | |RETURN —>— PREVIOUS| | | |RETURN —>—
PA OVR i\ SCREEN I j
NEXT | SELECT NEXT | SELECT
PREVIOUS L | L | RETURN ——~/ PREVIOUS L | L | RE TURN ——
SCREEN E t‘
L NEXT | SELECT
2239-027 PREVIOUS | | [ |reTuRn ——

Figure 3-6. Multimeter Flow Diagram
(Page 3 of 8) PA Readings
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TO IPA READINGS PAGE 1

FROM IPA READINGS PAGE 1

2239-028

Rev. F: 11-03-97
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Figure 3-6. Multimeter Flow Diagram
(Page 4 of 8) IPA Readings

WARNING: Disconnect primary power prior to servicing.

IPA FwWD <

NEXT SELECT —>~

PREVIOUS RETURN —>—
—>

IPA REF &—

NEXT SELECT —>-
PREVIOUS RETURN —>—

IPA OVR —

NEXT SELECT —>-
PREVIOUS RETURN —>—

2 IPA E —

NEXT SELECT —>-
PREVIOUS RETURN ——>—

&

N IPA I

NEXT SELECT —>-

PREVIOUS RETURN —>
—>
IPA T <

NEXT SELECT —>-

PREVIOUS RETURN —>—
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TO PREAMP READINGS PAGE 1

FROM PREAMP READINGS PAGE 1
PREA PWR <
NEXT SELECT —>-
PREVIOUS RETURN —>—
—
PREAMP E &
NEXT SELECT —>-
PREVIOUS RETURN —>—
—
PREAMP 1 ——
—
NEXT SELECT —>-
PREVIOUS RETURN ——>—
PREA DRV ——
NEXT SELECT —>-
2239-029 PREVIOUS RETURN —>—

Figure 3-6. Multimeter Flow Diagram
(Page 5 of 8) Preamp Readings
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TO CONTROL STATUS PAGE 1

FROM CONTROL STATUS PAGE 1

PHASE A (j
NEXT | SELECT
PREVIOUS RETURN —>—
PHASE B j
NEXT | SELECT
PREVIOUS RETURN —>—
PHASE C {j
NEXT | SELECT
PREVIOUS RETURN —>—
+5 SUPPLY <:|
NEXT | SELECT
PREVIOUS RETURN —>—
+12 <:|
NEXT | SELECT
PREVIOUS RETURN —>—
-12 j
NEXT | SELECT
PREVIOUS RETURN —>—1
+10 REF {j
NEXT | SELECT
PREVIOUS RETURN —>—
-10 REF t|
NEXT | SELECT
PREVIOUS RETURN —>—
TEMP j
NEXT | SELECT
2239-030 L PREVIOUS RETURN —>—/

Figure 3-6. Multimeter Flow Diagram_
(Page 6 of 8) Control Status
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WARNING: Disconnect primary power prior to servicing.
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TO OVERLOADS PAGE 1

FROM OVERLOADS PAGE 1

2239-032A

3-24

PA VSWR OVR

NEXT | SELECT
PREVIOUS RETURN —>—
PLATE I OVR ¢

NEXT | SELECT —>—
PREVIOUS RETURN —>—

SCREEN I OVR €

NEXT
PREVIOUS

RETURN —>—

SELECT —>—

IPA VSWR OVR

G

G QO

NEXT
PREVIOUS

RETURN —>—

SELECT —>—

EXCITER OVR |[€

NEXT
PREVIOUS

RETURN —>—

SELECT —>—

FILAMENT OVR |¢——

NEXT
PREVIOUS

RETURN —>—

SELECT —>—

FAULT CAUSE |[¢—

NEXT
— PREVIOUS

Figure 3-6. Multimeter Flow Diagram

SELECT —>—

B>

RETURN —>—

(Page 7 of 8) Overloads
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MOST RECENT <

NEXT | SELECT

—— PREVIOUS | |RETURN

2ND MOST RECENT y

NEXT [ SELECT

— PREVIOUS L RETURN
3RD MOST RECENT <_/\

NEXT | SELECT

—— PREVIOUS | |RETURN
4TH MOST RECENT <_4\

NEXT | SELECT

—— PREVIOUS | |RETURN

STH MOST RECENT ¢

NEXT | SELECT

— PREVIOUS L L | RETURN

6TH MOST RECENT [¢

NEXT [ SELECT

—— PREVIOUS | |RETURN

7TH MOST RECENT [€

NEXT | SELECT

PREVIOUS | |RETURN
OLDEST <t\

NEXT [ SELECT

PREVIOUS L RETURN
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TO CLOCK SET PAGE 1

FROM CLOCK SET PAGE 1

HOURS
— INCREMENT NEXT SELECT
—— DECREMENT PREVIOUS RETURN —>—
MINUTES
— INCREMENT NEXT SELECT
L—— DECREMENT PREVIOUS RE TURN —>—
SECONDS ¢
— INCREMENT NEXT SELECT
—— DECREMENT PREVIOUS RE TURN —>—
MONTH
— INCREMENT NEXT SELECT
— DECREMENT PREVIOUS RETURN —>—
DAY <
— INCREMENT NEXT SELECT
— DECREMENT PREVIOUS RETURN —>—
YEAR N
— INCREMENT NEXT SELECT
2239-031 DECREMENT PREVIOUS RETURN —>—
Figure 3-6. Multimeter Flow Diagram
(Page 8 of 8) Clock Set
Rev. F: 11-03-97 888-2385-001

WARNING: Disconnect primary power prior to servicing.
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3.6. OPERATION IN NON-STANDARD CONFIGURA-
TIONS USING FLEXPatch™

FLEXPatch™ allows transmitter operation in any of several
configurations that permit an inoperative rf stage to be easily
bypassed. Transmitter operation in any of these bypass modes
will be at areduced output power level.

At any time that a FLEXPatch™ bypass mode is in use, the
transmitter must be operated in the BACKUP control mode.

Even though FLEXPatch™ requires operation in the
BACKUP control mode, the MAIN controller will continue to
operate. The multimeter information as well as that provided
by the IPA FORWARD/REFLECTED bar display will be
available and of great use in these modes. However, the indi-
cators associated with the Mimic panel will not necessarily
indicate the true operating status of the system. Asaresult they
should be ignored when operating in a FLEXPatch™ mode.

Figure 3-7 shows the STANDARD jumper configuration of
the FLEXPatch™ panel.

All of the bypass modes may be configured by simply recon-
necting these coaxial jumpers. If aninoperative PA cavity isto
be bypassed, an additional change must be made inside the
cavity assembly to effect a connection to the output transmis-
sion line center conductor. Also a jumper will be installed
between the FLEXPatch™ and the IPA directional coupler
(1A3).

After determining which rf stage is inoperative, terminate
transmitter operation by depressingthe FILAMENT OFF push-
button. Following compl etion of thefilament cool down period,
the main cabinet blower will cease running. At this time,
disconnect station power to the transmitter.

ARNING

DISCONNECT AND LOCK OUT STATION PRIMARY POWER TO
THE TRANSMITTER CABINET AND TO THE HIGH VOLTAGE
POWER SUPPLY CABINET.

Open the transmitter cabinet rear door.

ARNING

USE THE GROUNDING STICK TO DISSIPATE ALL RESIDUAL
POTENTIALS FROM ALL COMPONENTS AND TERMINAL
BOARDS BEFORE TOUCHING THEM.

Having determined which stage(s) needs to be bypassed,
find the appropriate FLEXPatch™ bypass mode from the
Table 3-7. Proceed to the paragraph indicated in Table 3-7.
Figures 3-8 through 3-14 show the FLEXPatch™ jumper
configurations to accomplish the various bypass configura-
tions.

Table 3-7. FLEXPatch™ Bypass Configurations

follows:
See paragraph 3.6.1.
Fig. 3-9 Configuration to bypass an inoperative | PA stage.
See paragraph 3.6.2.
See paragraph 3.6.3.
See paragraph 3.6.4.
See paragraph 3.6.5.
See paragraph 3.6.6.

See paragraph 3.6.7.

Figures 3-8 through 3-14 show the FLEXPatch™ jumper configurations to accomplish the various bypass configurations as

Fig. 3-8 Configuration to bypass an inoperative PREAMP stage.

Fig. 3-10 Configuration to bypass inoperative PREAMP and |PA stages.

Fig. 3-11* Configuration to bypass an inoperative PA stage.

Fig. 3-12* Configuration to bypass inoperative PREAMP, IPA and PA stages.
Fig. 3-13* Configuration to bypass inoperative PREAMP and PA stage.

Fig. 3-14* Configuration to bypass inoperative IPA and PA stages.

* Note: An additional change must be made within the PA cavity to facilitate these modes.
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Figure 3-7. FLEXPatch™ - Normal Configuration
(No Bypass)

Rev. F: 11-03-97 888-2385-001 3-27
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3.6.1. FLEXPatch™ OPERATION TO BYPASS AN INOP-
ERATIVE PREAMP STAGE

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER BEFORE PERFORMING THE FOLLOWING STEPS. AL-

WAYS USE A GROUNDING STICK TO ENSURE THAT THERE

ARE NO RESIDUAL VOLTAGES PRESENT.

Locate the front access panel upon which the FILAMENT
HOURS meter 1M1 is mounted. Remove and retain the hard-
ware that secures this access panel. Open the panel and locate
the FLEXPatch™ panel to the right through the opening.

Removeand reconnect the three coaxia jumpers (#269, #271,
#273) as appropriate to reconfigure the panel to match Figure
3-8. Close the access panel and replace the hardware that
secures the access pandl.

Figure 3-8.FLEXPatch™ - Preamp Bypassed
(Exciter - IPA - PA - Antenna)

Open the Controller access panel and move the CONTROL -
LER switch on the Control Status panel to the BACKUP
position. Ensure that the PA switch isin the OPERATE posi-
tion. Close the panel.

Pull the exciter out on its extender rails and unplug the ac
power cord from the back. Open the exciter top cover and find
JP6 on the Regulator Board which is located right behind the
front panel. Place JP6 in the 60W position which is pins 1-2.
This alows the exciter to go to full power output. Close the
exciter, plug the ac cord back into the exciter, dideit back into
the transmitter and reapply power.

Close the rear door on the Transmitter cabinet. Reapply
station power to the Transmitter cabinet and to the High Volt-
age Power Supply cabinet.

Depress and momentarily hold the FILAMENT ON pushbut-
ton. Release and confirm that the FILAMENT ON pushbutton
remainsilluminated and that the blower is running.

After dlowing at least a twenty second warm up period,
depressand momentarily hold the PLATE ON pushbutton. The
PLATE VOLTAGE meter should read upscale to the normal
voltage. The PLATE CURRENT and output POWER meters
should remain at a0 reading. Release the PLATE ON pushbut-
ton.

Select the FWD PWR ontheDIGIT ™ front panel multimeter.
Increasetheexciter power output until the DIGIT™ multimeter
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indicates 55 watts or the IPA FWD POWER bar graph reads
normal |PA Forward power for the normal transmitter TPO.

NOTE
With the PREAMP bypassed, the front panel IPA POWER con-
trol has no effect on IPA RF output power.

The IPA FORWARD POWER bar display should read be-
tween 400 and 600 watts.

Carefully adjust the INPUT MATCH and GRID TUNING
controls for a minimum reading on the IPA REFLECTED
POWER bar display.

Select the SCREEN E position on the multimeter. Using the
POWER CONTROL RAISE and POWER CONTROL
LOWER pushbuttons, set the screen voltage to 1300V.

Using the OUTPUT TUNING and OUTPUT LOADING
controls, tunefor maximum rf output on the POWER meter and
best PA efficiency.

NOTE
Because the operating point of the cavity has been radically
altered by the lower drive level, the OUTPUT TUNING control
may run at or near one or the other tuning limit. This is accept-
able as long as the PA anode dissipation is not greater than 12
kilowatts.

The output POWER meter should read a percentage of output
power that is equivaent to 18000 to 35000 watts.

NOTE
If normal transmitter output power is below that obtained in
this FLEXPatch™ mode, reduce screen voltage until the output
POWER meter indicates 100%.

Whenitisdesired to return to the normal transmitter configu-
ration, first reduce the power output of the Exciter to 12 watts
or the value recorded on the factory fina test data sheet,
whichever islower.

Reduce the PA screen voltage to that value recorded in the
factory final test data sheets.

Terminate transmitter operation by depressing the PLATE
OFF pushbutton. Set the FILAMENT circuit breaker to the
OFF position.

After approximately three minutes, depress the FILAMENT
OFF pushbutton. After the blower ceasesto run and the FILA-
MENT ON pushbutton is extinguished, set the FILAMENT
circuit breaker to the ON position.

Disconnect station power to the Transmitter cabinet and to the
High Voltage Power Supply cabinet.

ARNING

DISCONNECT AND LOCK OUT STATION PRIMARY POWER TO
THE TRANSMITTER CABINET AND TO THE HIGH VOLTAGE
POWER SUPPLY CABINET.

Open the Transmitter cabinet rear door.

ARNING

USE THE GROUNDING STICK TO DISSIPATE ALL RESIDUAL

POTENTIALS FROM ALL COMPONENTS AND TERMINAL

BOARDS BEFORE TOUCHING THEM.

Move the CONTROLLER switch to the MAIN position on
the Control Status panel.

Replace and/or repair the failed unit(s).

Rev. F: 11-03-97
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Return the FLEXPatch™ jumpers to their normal configura-
tion as shown in Figure 3-7. Set JP6 on the exciter Regulator
Board to the 20W position pins 2-3 to limit the exciter output
to 20W.

Close the Transmitter cabinet rear door and secure all access
panels.

Return the HT 30/35CD Transmitter to normal operation by
following the turn on procedure as described beginning in
paragraph 3.3.1.

3.6.2. FLEXPatch™ OPERATION TO BYPASS AN INOP-
ERATIVE IPA STAGE

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-
MITTER BEFORE PERFORMING THE FOLLOWING STEPS. AL-
WAYS USE A GROUNDING STICK TO ENSURE THAT THERE
ARE NO RESIDUAL VOLTAGES PRESENT.

Locate the front access panel upon which the FILAMENT
HOURS meter 1M1 is mounted. Remove and retain the hard-
ware that secures this access panel. Open the panel and locate
the FLEXPatch™ panel to the right through the opening.

Remove and reconnect thethree coaxial jumpers (#269, #271,
#273) as appropriate to reconfigure the panel to match Figure
3-9. Close the access panel and replace the hardware that
secures the access panel.

Figure 3-9.FLEXPatch™ - | PA Bypassed
(Exciter - Preamp - PA - Antenna)

Open the Controller access panel and move the CONTROL -
LER switch on the Control Status panel to the BACKUP
position. Ensure that the PA switch isin the OPERATE posi-
tion. Close the panel.

Close the rear door on the Transmitter cabinet. Reapply
station power to the Transmitter cabinet and to the High Volt-
age Power Supply cabinet.

Depressand momentarily hold the FILAMENT ON pushbut-
ton. Release and confirm that the FILAMENT ON pushbutton
remains illuminated and that the blower is running.

After allowing at least a twenty second warmup period,
depressand momentarily hold the PLATE ON pushbutton. The
PLATE VOLTAGE meter should read upscale to the normal
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voltage. The PLATE CURRENT and output POWER meters
should read upscal e to va ues much lower than normal.

Select FWD PWR on the DIGIT™ front panel multimeter.
Using the front panel exciter controls, increase exciter power
output until the DIGIT™ multimeter indicates 15 watts. DO
NOT EXCEED 15 WATTSAT ANY TIME.

Advance the IPA POWER control fully clockwise.

The IPA FORWARD POWER bar display should read be-
tween 50 and 100 watts.

Carefully adjust the INPUT MATCH and GRID TUNING
controls for a minimum reading on the IPA REFLECTED
POWER bar display.

Select the SCREEN E position on the multimeter. Using the
POWER CONTROL RAISE and POWER CONTROL
LOWER pushbuttons, set the screen voltage to 1450V.

Using the OUTPUT TUNING and OUTPUT LOADING
controls, tunefor maximum rf output onthe POWER meter and
best PA efficiency.

NOTE
Because the operating point of the cavity has been radically
altered by the lower drive level, the OUTPUT TUNING control
may run at or near one or the other tuning limit. This is accept-
able as long as the PA anode dissipation is not greater than 12
kilowatts.

The output POWER meter should read a percentage of output
power that is equivalent to 8000 to 10000 watts.

NOTE
If normal transmitter output power is below that obtained in
this FLEXPatch™ mode, reduce screen voltage until the output
POWER meter indicates 100%.

Whenitisdesired to return to the normal transmitter configu-
ration, first reduce the power output of the Exciter to 10 watts
or the value recorded on the factory fina test data sheet,
whichever islower.

Reduce the PA screen voltage to that value recorded in the
factory final test data sheets.

Terminate transmitter operation by depressing the PLATE
OFF pushbutton. Set the FILAMENT circuit breaker to the
OFF position.

After approximately three minutes, depress the FILAMENT
OFF pushbutton. After the blower ceasesto run and the FILA-
MENT ON pushbutton is extinguished, set the FILAMENT
circuit breaker to the ON position.

Disconnect station power to the Transmitter cabinet and to the
High V oltage Power Supply cabinet.

ARNING

DISCONNECT AND LOCK OUT STATION PRIMARY POWER TO
THE TRANSMITTER CABINET AND TO THE HIGH VOLTAGE
POWER SUPPLY CABINET.

Open the Transmitter cabinet rear door.
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ARNING

USE THE GROUNDING STICK TO DISSIPATE ALL RESIDUAL

POTENTIALS FROM ALL COMPONENTS AND TERMINAL

BOARDS BEFORE TOUCHING THEM.

Move the CONTROLLER switch to the MAIN position on
the Control Status panel.

Replace and/or repair the failed unit(s).

Return the FLEXPatch™ jumpers to their normal configura-
tion as shown in Figure 3-7.

Close the Transmitter cabinet rear door and secure all access
panels.

Return the HT 30/35CD Transmitter to normal operation by
following the turn on procedure as described beginning in
paragraph 3.3.1.

3.6.3. FLEXPatch™ OPERATION TO BYPASS INOPERA-
TIVE PREAMP AND |IPA STAGES

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER BEFORE PERFORMING THE FOLLOWING STEPS. AL-

WAYS USE A GROUNDING STICK TO ENSURE THAT THERE

ARE NO RESIDUAL VOLTAGES PRESENT.

Locate the front access panel upon which the FILAMENT
HOURS meter 1M1 is mounted. Remove and retain the hard-
ware that secures this access panel. Open the panel and locate
the FLEXPatch™ panel to the right through the opening.

Removeand reconnect the three coaxia jumpers (#269, #271,
#273) as appropriate to reconfigure the panel to match Figure
3-10. Close the access panel and replace the hardware that
secures the access pandl.

Open the Controller access panel and move the CONTROL -
LER switch on the Control Status panel to the BACKUP
position. Ensure that the PA switch isin the OPERATE posi-
tion. Close the panel.

Pull the DIGIT™ exciter out on its extender rails and unplug
the ac power cord. Open the exciter top cover and find JP6 on
the Regulator Board which is located right behind the front
panel. Place JP6 in the 60W position which is pins 1-2. This
allowsthe exciter to go to full power output. Close the exciter,
plug intheac cord, slideit back into the transmitter and reapply
power.

Close the rear door on the Transmitter cabinet. Reapply
station power to the Transmitter cabinet and to the High Volt-
age Power Supply cabinet.

Depress and momentarily hold the FILAMENT ON pushbut-
ton. Release and confirm that the FILAMENT ON pushbutton
remainsilluminated and that the blower is running.

After allowing at least a twenty second warm up period,
depressand momentarily hold the PLATE ON pushbutton. The
PLATE VOLTAGE meter should read upscale to the normal
voltage. The PLATE CURRENT and output POWER meters
should remain at a0 reading. Releasethe PLATE ON pushbut-
ton.

Select FWD PWR on the DIGIT™ front panel multimeter.
Increasethe exciter power output until theDIGIT™ multimeter
indicates 55 watts.
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Figure 3-10.FLEXPatch™ - Preamp & | PA Bypassed
(Exciter - PA - Antenna)

NOTE
With the PREAMP bypassed, the front panel IPA POWER con-
trol has no effect on IPA RF output power.

The IPA FORWARD POWER bar display should read at or
near 0 watts. Select REF PWR on the DIGIT™ front panel
multimeter. Carefully adjust the INPUT MATCH and GRID
TUNING controls for a minimum reading on DIGIT™ mul-
timeter.

Select the SCREEN E position on the multimeter. Using the
POWER CONTROL RAISE and POWER CONTROL
LOWER pushbuttons, set the screen voltage to 1450V.

Observethe PLATE CURRENT meter reads slightly upscale
(about 0.5 Amperes).

However the output POWER meter may not indicate a for-
ward power reading. Move the OUTPUT TUNE control fully
clockwise. Power output from the PA cavity isnow intherange
of 500-2000 watts. Continue to operatein this mode aslong as
necessary.

When it isdesired to return to the normal transmitter configu-
ration, first reduce the power output of the Exciter to 12 watts
or the value recorded on the factory fina test data sheet,
whichever islower.

Reduce the PA screen voltage to that value recorded in the
factory final test data sheets.

Terminate transmitter operation by depressing the PLATE
OFF pushbutton. Set the FILAMENT circuit breaker to the
OFF position.

After approximately three minutes, depress the FILAMENT
OFF pushbutton. After the blower ceasesto run and the FILA-
MENT ON pushbutton is extinguished, set the FILAMENT
circuit breaker to the ON position.

Disconnect station power to the Transmitter cabinet and tothe
High Voltage Power Supply cabinet.

ARNING

DISCONNECT AND LOCK OUT STATION PRIMARY POWER TO
THE TRANSMITTER CABINET AND TO THE HIGH VOLTAGE
POWER SUPPLY CABINET.

Open the Transmitter cabinet rear door.
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USE THE GROUNDING STICK TO DISSIPATE ALL RESIDUAL
POTENTIALS FROM ALL COMPONENTS AND TERMINAL
BOARDS BEFORE TOUCHING THEM.

Move the CONTROLLER switch to the MAIN position on
the Control Status panel.

Replace and/or repair the failed unit(s).

Return the FLEXPatch™ jumpers to their normal configura-
tion as shown in Figure 3-7.

Set JP6 on the exciter Regulator Board to the 20W position
pins 2-3 to limit the exciter output to 20W.

Close the Transmitter cabinet rear door and secure all access
panels. Return the HT 30/35CD Transmitter to normal opera-
tion by following the turn on procedure as described beginning
in paragraph 3.3.1.

3.6.4. FLEXPatch™ OPERATION TO BYPASS AN INOP-
ERATIVE PA STAGE

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-
MITTER BEFORE PERFORMING THE FOLLOWING STEPS. AL-
WAYS USE A GROUNDING STICK TO ENSURE THAT THERE
ARE NO RESIDUAL VOLTAGES PRESENT.

Locate the front panel access panel upon which the FILA-
MENT HOURS meter 1M1 ismounted. Remove and retain the
hardware that securesthis panel. Open the panel and locate the
FLEXPatch™ panel to the right through this opening.

Removeand reconnect thethree coaxial jumpers (#269, #271,
#273) as appropriate to reconfigure the panel to match Figure
3-11. Disconnect cable #233 from J1 on the IPA LPF/Direc-
tional Coupler 1A 3. Securethisend of cable#233with masking
tape so that it does not fall down into the transmitter base area
where it would create a hazard during operation. Locate the
FLEXPatch™ JUMPER cablethat is packed with the transmit-
ter accessories. Install as per Figure 3-11 between 1A3-J1 and
1J19 on the FLEXPatch™ panel. Close the access panel and
secure with the hardware remove previously.

Open the Controller access pand and move the CONTROL -
LER switch to the BACKUP position. Move the PA switch to
the BY PASS position. Close the pandl.

ALWAYS USE A GROUNDING STICK TO ENSURE THAT THERE
ARE NO RESIDUAL VOLTAGES PRESENT WHEN PERFORM-
ING THE FOLLOWING STEP.

Removethe lower PA Cavity access panel. Locate the induc-
tive output loop (1A2L6) connected between the OUTPUT
LOAD capacitor (1A2C13) and the center conductor of the
output transmission line.

Locate the PA Cavity Emergency bypass input connector
(1A232). Locate the PA Emergency bypass cable (P/N 922
1065 001) that was packed with the transmitter accessories.
Install the cable in the cavity by first connecting the type N
connector to the bypassinput connector. Attach the lugged end
of the center conductor to the long 6/32 screw that connectsthe
output loading strap to the output |oading capacitor.
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Figure 3-11.FLEXPatch™ - PA Bypassed
(Exciter - Preamp - | PA - Antenna)

Connect the outer conductor (shield) of the bypass cable to
the 8/32 press-in nut mounted in the cavity wall. Tighten gently
but firmly. Check to make sure all connections are tight. Re-
place the cavity access pand.

NOTE
This panel must be in place to provide adequate cooling to the
PREAMP and IPA.

Turn the IPA POWER control fully counterclockwise.
Close the rear door of the Transmitter cabinet. Apply station
power to the Transmitter cabinet ONLY .

ARNING

DO NOT APPLY STATION POWER TO THE HIGH VOLTAGE

POWER SUPPLY CABINET.

Depress and momentarily hold the FILAMENT ON pushbut-
ton. Release and confirm that the FILAMENT ON pushbutton
remains illuminated and that the blower is running.

Advance the multimeter to the IPA E position in the IPA
Readings group. The IPA E reading should be approximately
43V.

Advance the IPA POWER control until the |IPA FORWARD
POWER bar display indicates some forward output power.
Note that the IPA REFLECTED POWER bar display may
indicate some value of reflected power depending on the an-
tenna VSWR. Thisisnormal. Asthe IPA power is advanced,
tune the PA output loading and PA plate tuning for minimum
reflected IPA power. THE PA tube must remain in place for
this PA bypass to operate properly. The output POWER meter
may indicate upscale slightly due to the 500 watts of output
power. Continue to operate in this mode as necessary.

Note that in this PA BYPASS mode no station power is
reconnected to the High Voltage Power Supply. Also none of
the contactors in that cabinet are energized at any time. In
addition, the filament and PA bias supplies are not energized
in the Transmitter cabinet. Only the blower and IPA power
supply are active in the PA BYPASS mode.

When it isdesired to return to the normal transmitter configu-
ration, first readjust the IPA POWER control so that the IPA
FWD power reading on the multimeter reads the same as that
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on the factory final test data sheet. Set the IPA circuit breaker
to the OFF position.

Wait three minutes and then depress the FILAMENT OFF
pushbutton. After the main blower stops, set the IPA circuit
breaker to the ON position.

Disconnect station power to the Transmitter cabinet and to the
High Voltage Power Supply cabinet.

ARNING

DISCONNECT AND LOCK OUT STATION PRIMARY POWER TO
THE TRANSMITTER CABINET AND TO THE HIGH VOLTAGE
POWER SUPPLY CABINET.

Open the Transmitter cabinet rear door.

ARNING

USE THE GROUNDING STICK TO DISSIPATE ALL RESIDUAL
POTENTIALS FROM ALL COMPONENTS AND TERMINAL
BOARDS BEFORE TOUCHING THEM.

Move the CONTROLLER switch to the MAIN position on
the Control Status panel and the PA switch to the OPERATE
position.

Replace and/or repair the failed unit(s).

Access the FLEXPatch™ pand through the front access
panel. Remove the FLEXPatch™ JUMPER that is connected
between 1A3-J1 and 1J19 on the FLEXPatch™ panel. Retain
it for future use. Reconnect coaxia cable #233 to 1A3-J1.

Return the FLEXPatch™ jumpers to their normal configura-
tion as shown in Figure 3-7.

ALWAYS USE A GROUNDING STICK TO ENSURE THAT THERE
ARE NO RESIDUAL VOLTAGES PRESENT WHEN PERFORM-
ING THE FOLLOWING STEP.

Removethelower access panel on the PA cavity. Removethe
emergency PA bypasscableand storeit for future use. Reinstall
the output inductive loop using the original hardware. Be sure
it isin the same orientation as it originally was before it was
removed. Firmly tighten al hardware. Replace the PA cavity
access panel and tighten the hardware that securesiit.

Close the Transmitter cabinet rear door and secure all access
panels.

Return the HT 30/35CD Transmitter to normal operation by
following the turn on procedure as described beginning in
paragraph 3.3.1.

3.6.5. FLEXPatch™ OPERATION TO BYPASS INOPERA-
TIVE PREAMP, |PA, AND PA STAGES

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER BEFORE PERFORMING THE FOLLOWING STEPS. AL-

WAYS USE A GROUNDING STICK TO ENSURE THAT THERE

ARE NO RESIDUAL VOLTAGES PRESENT.

Locate the front access panel upon which the FILAMENT
HOURS meter 1M1 is mounted. Remove and retain the hard-
ware that secures this access panel. Open the panel and locate
the FLEXPatch™ panel to the right through the opening.
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Figure 3-12.FLEXPatch™ - Preamp, | PA, & PA Bypassed
(Exciter - Antenna)

Removeand reconnect the three coaxial jumpers (#269, #271,
#273) as appropriate to reconfigure the panel to match Figure
3-12.

ALWAYS USE A GROUNDING STICK TO ENSURE THAT THERE
ARE NO RESIDUAL VOLTAGES PRESENT WHEN PERFORM-
ING THE FOLLOWING STEP.

Remove the lower PA Cavity access panel. Locate the induc-
tive output loop (1A2L6) connected between the OUTPUT
LOAD capacitor (1A2C13) and the center conductor of the
output transmission line. Note the loop orientation for future
reference. Unbolt and removetheloop and retain for future use.

Locate the PA Cavity Emergency bypass input connector
(1A2J2). Locate the PA Emergency bypass cable (P/N 929
9135 397) that was packed with the transmitter accessories.
Install the cable in the cavity by first connecting the type N
connector to the bypassinput connector. Attach thelugged end
of the center conductor to the center conductor of the output
transmission line. Do so by placing the lug under the bolt that
goesinto the center conductor and tightening gently but firmly.
Notice now that the lug attached to the outside shield of the
cable falls directly over one of the bolts that holds the outer
conductor of the transmission line to the cavity wall. Remove
that bolt. Run it through the lug and reinstall it. Tighten gently
but firmly. Check to make sure all connections are tight. Re-
place the cavity access panel.

NOTE
This panel must be in place to provide adeguate cooling to the
PREAMP and |PA.

Locate the ac power connector on the rear of the DIGIT™
Exciter. This may be done by pulling the exciter out on its
extender rails and reaching over the top of the exciter. Unplug
the ac power cord from the transmitter wiring and control
circuits. Locate the standard ac line cord that is placed with the
transmitter accessories. Plug thisline cord into the ac connector
on the rear of the DIGIT™ Exciter. Route the line cord out of
the cabinet through the front access panel but do not plug itin
yet.
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NOTE
If maximum power (55 watts) is desired out of the exciter, open
the top cover and set JP6 on the Regulator Board to the 2-3
position and close the exciter top cover. This selects the 60W
max output range.

Plug the line cord into a source of 120 Vac.

DO NOT APPLY STATION POWER TO EITHER THE HIGH VOLT-
AGE POWER SUPPLY CABINET OR TO THE TRANSMITTER
CABINET.

Select FWD PWR on the DIGIT™ front panel multimeter.
Increasetheexciter power output until the DIGIT™ multimeter
indicates 15 watts (or 55 wetts if the PWR RANGE SELECT
jumper, JP6 was positioned in the 60W max position).

Operate in this mode as necessary.

When it isdesired to return to the normal transmitter configu-
ration, first readjust the exciter power output so that DIGIT™
multimeter indicates the FAVD PWR reading recorded on the
factory final test data sheet.

NOTE
If the PWR RANGE SELECT jumper, JP6 was moved to the 2-3
position for 60W max output, you will have to remove all power
from the exciter, open the top cover of exciter, and reposition
the PWR RANGE SELECT jumper to the 1-2 position (20W
max) before proceeding.

Toterminatethe DIGIT™ Exciter operation it will haveto be
unplugged.

Move the CONTROLLER switch to the MAIN position on
the Control Status panel and the PA switch to the OPERATE
position.

Replace and/or repair the failed unit(s).

Return the FLEXPatch™ jumpers to their normal configura-
tion as shown in Figure 3-7.

Unplug the DIGIT™ line cord from the 120 Vac source.
Disconnect the temporary ac line cord from the ac power
connector on the rear of the DIGIT™ Exciter.

Reconnect the normal cable in the Transmitter cabinet to the
ac input on the rear of the DIGIT™ Exciter.

Return the FLEXPatch™ jumpersto their normal configura-
tion as shown in Figure 3-7.

ALWAYS USE A GROUNDING STICK TO ENSURE THAT THERE
ARE NO RESIDUAL VOLTAGES PRESENT WHEN PERFORM-
ING THE FOLLOWING STEP.

Removethelower accesspanel onthe PA cavity. Removethe
emergency PA bypasscableand storeit for future use. Reinstall
the output inductive loop using the original hardware. Be sure
it isin the same orientation as it originally was before it was
removed. Firmly tighten all hardware. Replace the PA cavity
access panel and tighten the hardware that securesiit.

Close the Transmitter cabinet rear door and secure all access
panels.

Return the HT 30/35CD Transmitter to normal operation by
following the turn on procedure as described beginning in
paragraph 3.3.1.
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3.6.6. FLEXPatch™ OPERATION TO BYPASS INOPERA-
TIVE PREAMP AND PA STAGES

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-
MITTER BEFORE PERFORMING THE FOLLOWING STEPS. AL-
WAYS USE A GROUNDING STICK TO ENSURE THAT THERE
ARE NO RESIDUAL VOLTAGES PRESENT.

Locate the front panel access panel upon which the FILA-
MENT HOURS meter 1M1 ismounted. Remove and retain the
hardware that securesthis panel. Open the panel and locate the
FLEXPatch™ panel to the right through this opening.

Remove and reconnect thethree coaxial jumpers (#269, #271,
#273) as appropriate to reconfigure the panel to match Figure
3-13. Disconnect cable #233 from J1 on the IPA LPF/Direc-
tional Coupler 1A 3. Securethisend of cable#233 with masking
tape so that it does not fall down into the transmitter base area
where it would create a hazard during operation. Locate the
FLEXPatch™ JUM PER cablethat is packed with the transmit-
ter accessories. Install as per Figure 3-13 between 1A3-J1 and
1J19 on the FLEXPatch™ panel. Close the access panel and
secure with the hardware remove previously.

Open the Controller access panel and move the CONTROL -
LER switch to the BACKUP position. Move the PA switch to
the BY PASS position. Close the panel.
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Figure 3-13.FLEXPatch™ - Preamp & PA Bypassed
(Exciter - IPA - Antenna)

ARNING

ALWAYS USE A GROUNDING STICK TO ENSURE THAT THERE
ARE NO RESIDUAL VOLTAGES PRESENT WHEN PERFORM-
ING THE FOLLOWING STEP.

Removethelower PA Cavity access panel. Locate the induc-
tive output loop (LA2L6) connected between the OUTPUT
LOAD capacitor (1A2C13) and the center conductor of the
output transmission line. Note the loop orientation for future
reference. Unbolt and removetheloop and retain for futureuse.

Locate the PA Cavity Emergency bypass input connector
(1A232). Locate the PA Emergency bypass cable (P/N 929
9135 397) that was packed with the transmitter accessories.
Install the cable in the cavity by first connecting the type N
connector to the bypassinput connector. Attach the lugged end
of the center conductor to the center conductor of the output

3-33

WARNING: Disconnect primary power prior to servicing.



transmission line. Do so by placing the lug under the bolt that
goesinto the center conductor and tightening gently but firmly.
Notice now that the lug attached to the outside shield of the
cable fals directly over one of the bolts that holds the outer
conductor of the transmission line to the cavity wall. Remove
that bolt.

Run it through the lug and reinstall it. Tighten gently but
firmly. Check to make sure all connections are tight. Replace
the cavity access panel.

NOTE
This panel must be in place to provide adequate cooling to the
PREAMP and IPA.

Close the rear door of the Transmitter cabinet. Apply station
power to the Transmitter cabinet ONLY .

ARNING

DO NOT APPLY STATION POWER TO THE HIGH VOLTAGE

POWER SUPPLY CABINET.

Depress and momentarily hold the FILAMENT ON pushbut-
ton. Release and confirm that the FILAMENT ON pushbutton
remainsilluminated and that the blower is running.

Advance the multimeter to the IPA E position in the IPA
Readings group. The IPA E reading should be approximately
43V.

Select FWD PWR on the DIGIT™ front panel multimeter.
Increasethe exciter power output until the DIGIT™ multimeter
indicates 15 watts.

NOTE
With the PREAMP bypassed, the front panel |PA POWER con-
trol has no effect on IPA RF output power.

The IPA FORWARD POWER bar display should read be-
tween 100 and 200 watts.

Notice that the IPA REFLECTED POWER bar display may
indicate some value of reflected power depending on the an-
tennaVSWR. Thisisnormal. Asthe | PA isdriving the antenna
directly, there are no controlsto match the | PA tothisload. The
output POWER meter may indicate upscale very dightly due
to the power output from the IPA. Continue to operate in this
mode as necessary.

Note that in this PA BYPASS mode no station power is
reconnected to the High Voltage Power Supply. Also none of
the contactors in that cabinet are energized at any time. In
addition, the filament and PA bias supplies are not energized
in the Transmitter cabinet. Only the blower and IPA power
supply are active in the PA BY PASS mode.

Whenitisdesired to return to the normal transmitter configu-
ration, first lower the DIGIT™ power output for aFWD PWR
reading of 10 watts or the value recorded on the factory final
test data sheet, whichever islower. Set the |PA circuit breaker
to the OFF position.

Wait three minutes and then depress the FILAMENT OFF
pushbutton. After the main blower stops, set the IPA circuit
breaker to the ON position.

Disconnect station power to the Transmitter cabinet and to the
High Voltage Power Supply cabinet.
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ARNING

DISCONNECT AND LOCK OUT STATION PRIMARY POWER TO
THE TRANSMITTER CABINET AND TO THE HIGH VOLTAGE
POWER SUPPLY CABINET.

Open the Transmitter cabinet rear door.

ARNING

USE THE GROUNDING STICK TO DISSIPATE ALL RESIDUAL
POTENTIALS FROM ALL COMPONENTS AND TERMINAL
BOARDS BEFORE TOUCHING THEM.

Move the CONTROLLER switch to the MAIN position on
the Control Status panel and the PA switch to the OPERATE
position.

Replace and/or repair the failed unit(s).

Access the FLEXPatch™ panel through the front access
panel. Remove the FLEXPatch™ JUMPER that is connected
between 1A3-J1 and 1J19 on the FLEXPatch™ panel. Retain
it for future use. Reconnect coaxial cable#233 to 1A3-J1.

Return the FLEXPatch™ jumpers to their normal configura-
tion as shown in Figure 3-7.

Removethelower access panel onthe PA cavity. Removethe
emergency PA bypasscableand storeit for future use. Reinstall
the output inductive loop using the origina hardware. Be sure
it is in the same orientation as it originally was before it was
removed. Firmly tighten all hardware. Replace the PA cavity
access panel and tighten the hardware that securesiit.

Close the Transmitter cabinet rear door and secure all access
panels.

Return the HT 30/35CD Transmitter to normal operation by
following the turn on procedure as described beginning in
paragraph 3.3.1.

3.6.7. FLEXPatch™ OPERATION TO BYPASS INOPERA-
TIVE IPA AND PA STAGE

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER BEFORE PERFORMING THE FOLLOWING STEPS. AL-

WAYS USE A GROUNDING STICK TO ENSURE THAT THERE

ARE NO RESIDUAL VOLTAGES PRESENT.

Locate the front panel access panel upon which the FILA-
MENT HOURS meter 1M1 ismounted. Remove and retain the
hardware that secures this panel. Open the panel and |ocate the
FLEXPatch™ panel to the right through this opening.

Removeand reconnect thethree coaxia jumpers (#269, #271,
#273) as appropriate to reconfigure the panel to match Figure
3-14. Disconnect cable #233 from J1 on the IPA LPF/Direc-
tional Coupler 1A3. Securethisend of cable#233 with masking
tape so that it does not fall down into the transmitter base area
where it would create a hazard during operation. Locate the
FLEXPatch™ JUMPER cablethat ispacked with the transmit-
ter accessories. Install as per Figure 3-14 between 1A3-J1 and
1J19 on the FLEXPatch™ panel. Close the access panel and
secure with the hardware remove previously.

Open the Controller access panel and move the CONTROL -
LER switch to the BACKUP position. Move the PA switch to
the BY PASS position. Close the panel.
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Figure 3-14.FLEXPatch™ - | PA & PA Bypassed
(Exciter - Preamp - Antenna)

ALWAYS USE A GROUNDING STICK TO ENSURE THAT THERE
ARE NO RESIDUAL VOLTAGES PRESENT WHEN PERFORM-
ING THE FOLLOWING STEP.

Removethe lower PA Cavity access panel. Locate the induc-
tive output loop (1A2L6) connected between the OUTPUT
LOAD capacitor (1A2C13) and the center conductor of the
output transmission line. Note the loop orientation for future
reference. Unbolt and removetheloop and retain for future use.

Locate the PA Cavity Emergency bypass input connector
(1A232). Locate the PA Emergency bypass cable (P/N 929
9135 397) that was packed with the transmitter accessories.
Install the cable in the cavity by first connecting the type N
connector to the bypassinput connector. Attach thelugged end
of the center conductor to the center conductor of the output
transmission line. Do so by placing the lug under the bolt that
goesinto the center conductor and tightening gently but firmly.
Notice now that the lug attached to the outside shield of the
cable falls directly over one of the bolts that holds the outer
conductor of the transmission line to the cavity wall. Remove
that bolt. Run it through the lug and reinstall it. Tighten gently
but firmly.

Check to make sure al connections are tight. Replace the
cavity access panel.

NOTE

This panel must be in place to provide adeguate cooling to the
PREAMP and |PA.

Turn the IPA POWER control fully counterclockwise.
Close the rear door of the Transmitter cabinet. Apply station
power to the Transmitter cabinet ONLY .

DO NOT APPLY STATION POWER TO THE HIGH VOLTAGE
POWER SUPPLY CABINET.

Depressand momentarily hold the FILAMENT ON pushbut-
ton. Release and confirm that the FILAMENT ON pushbutton
remains illuminated and that the blower is running.
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Advance the multimeter to the IPA E position in the IPA
Readings group. The IPA E reading should be approximately
43V.

Select FWD PWR on the DIGIT™ front panel multimeter.
Increasethe exciter power output until the DIGIT™ multimeter
indicates 15 watts.

Advance the IPA POWER control fully clockwise. The IPA
FORWARD POWER bar display should read 70 to 100 watts.
Notice that the IPA REFLECTED POWER bar display may
indicate someval ue of reflected power depending upon antenna
VSWR. Thisis normal as the Preamp is driving the antenna
directly and there are no controls to match the Preamp to this
load. The output POWER meter will not indicate upscaleinthis
mode due to the low power level. Continue to operate in this
mode as long as necessary.

Note that in this PA BYPASS mode no station power is
reconnected to the High Voltage Power Supply. Also none of
the contactors in that cabinet are energized at any time. In
addition, the filament and PA bias supplies are not energized
in the Transmitter cabinet. Only the blower and IPA power
supply are active in the PA BY PASS mode.

Whenitisdesired to return to the normal transmitter configu-
ration, first lower the exciter power output for a FWD PWR
reading of 10 watts or the value recorded on the factory final
test data sheet, whichever islower. Set the IPA circuit breaker
to the OFF position.

Wait three minutes and then depress the FILAMENT OFF
pushbutton. After the main blower stops, set the IPA circuit
breaker to the ON position.

Disconnect station power to the Transmitter cabinet and to the
High Voltage Power Supply cabinet.

ARNING

DISCONNECT AND LOCK OUT STATION PRIMARY POWER TO
THE TRANSMITTER CABINET AND TO THE HIGH VOLTAGE
POWER SUPPLY CABINET.

Open the Transmitter cabinet rear door.

ARNING

USE THE GROUNDING STICK TO DISSIPATE ALL RESIDUAL
POTENTIALS FROM ALL COMPONENTS AND TERMINAL
BOARDS BEFORE TOUCHING THEM.

Move the CONTROLLER switch to the MAIN position on
the Control Status panel and the PA switch to the OPERATE
position.

Replace and/or repair the failed unit(s).

Access the FLEXPatch™ pand through the front access
panel. Remove the FLEXPatch™ JUMPER that is connected
between 1A3-J1 and 1J19 on the FLEXPatch™ panel. Retain
it for future use. Reconnect coaxial cable #233 to 1A3-J1.

Return the FLEXPatch™ jumpersto their normal configura-
tion as shown in Figure 3-7.

Removethelower accesspanel onthe PA cavity. Removethe
emergency PA bypasscableand storeit for futureuse. Reinstall
the output inductive loop using the original hardware. Be sure
it is in the same orientation as it originally was before it was
removed. Firmly tighten all hardware. Replace the PA cavity
access panel and tighten the hardware that secures it.
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Close the Transmitter cabinet rear door and secure al access Return the HT 30/35CD Transmitter to normal operation by

panels. following the turn on procedure as described beginning in
paragraph 3.3.1.
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SECTION IV
PRINCIPLES OF OPERATION

4.1. INTRODUCTION

This section of the Technical Manual will present the princi-
ples of operation of the HT 30/35CD FM BROADCAST
TRANSMITTER. Overall system theory will be presented.

4.2. THEORY OF OPERATION

4.2.1. SYSTEM CONTROL FUNCTIONS

The basic function of any radio transmitter is to produce a
modulated radio frequency output when provided with power
source and modulating signal inputs. The HT 30/35CD employs
astraight-forward rf signal generation and amplification system
supported by reliable power control and protective circuit sys-
tems.

Therf generating and amplifying sections of the HT 30/35CD
are, the DIGIT™ Exciter, a ramp-controlled RF Preamplifier
with a150 Watt capability, an IPA with a 700 Watt capability,
and asingletube PA with a36,750 Watt capability. The PA tube
isthe only vacuum tube in the RF system.

Among thecircuit featureswhich enhancetheoverall perform-
ance of the HT 30/35CD are: a three-phase power line sensor
which will not alow the transmitter to operate if the power line
is unsuitable for the blower motor; low-voltage control and
interlock circuitry operating “above ground” so that open cir-
cuits or short circuits to ground in the interlock circuitry will
prevent operation rather than permit unsafe operation; a
BACKUP Controller which will permit non-automatic opera-
tion of thetransmitter in the unlikely event of acomputer failure;
automatic changeover to the BACKUP Controller if needed; an
auxiliary power supply for the BACKUP Controller, etc.

The HT 30/35CD includes FLEXPatch™, an easily used
method of temporarily bypassing an inoperative Preamplifier or
IPA, or both. Use of FLEXPatch™ offers the maximum prob-
ability of keeping asignal on-the-air.

In addition, there are numerous protective featuresinherent in
thedesign of the primary power control circuits, al of which are
intended to maximize the reliability and safety of the HT
30/35CD.

4.2.2. POWER CONTROL SEQUENCE - ON

Whether the HT 30/35CD isoperated by the MAIN Controller
or the BACKUP Controller, the application of primary power
to the various parts of the transmitter is much the same.

In the idle condition, with power applied, the MAIN and
AUXILIARY Controller power supplies are energized, as are
the 24-Volt Cabinet Control transformer and the IPA Current
Monitor circuits. Operation of the POWER RAISE and
POWER LOWER buttons will cause the Screen Power Supply
control motor to move the variable auto-transformer. The con-
trol range is from zero to the maximum recommended screen
voltage.

A reguest for FILAMENT ON producesthefollowing events:
if the Three-phase Line Monitor is satisfied with the condition
of the power deliveredtotheMain Cabinet, theDIGIT™ Exciter
is turned on and the Blower is started; when the Air Switch
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closes, the Filament solid state relay (SSR) is energized and
voltageisapplied to the PA Filament; if the Main Cabinet doors
are al closed, power is applied to the IPA Power Supply.
Finaly, if the High Voltage Power Supply cabinet doors and
grounding-sticks are al in place and the three phase power is
applied to the High Voltage Power Supply, the “Drop Sole-
noids’ operate, removing the short circuits that protect against
accidental application of high voltage.

Each step in the above sequence is checked by the computer.
If an error occurs, such as Filament voltage too soon (indicating
an open filament) or no Filament voltage (indicating a shorted
filament or Filament Circuit Breaker open), the sequence is
reversed and the transmitter is shut down, with appropriate
indicatorsilluminated on the front panel of the HT 30/35CD.

A request for PLATE ON results in a similar but longer
sequence: if Filament voltage is present, the Bias Power Supply
isturned on; if Bias voltage develops, the STEP/START con-
tactor in the High Voltage Power Supply is energized and Plate
voltage begins to appear; if Plate voltage rises properly, the
RUN contactor inthe High V oltage Power Supply isenergized;
the IPA isnow unmuted and “ramped up” . The computer makes
adjustments to the Screen Voltage Power Supply and the IPA
RAMP to achieve the desired power level with the best effi-
ciency. In the process, the PA Screen Current, PA Forward
Power and PA Reflected Power are checked. If aVVSWR prob-
lem is encountered (such as may result from antennaicing or a
transmission line defect), the VSWR FOLDBACK mode is
entered. In this situation, the computer holds the transmitter
power below the danger level and constantly monitors the
situation. If itimproves, the power israised asmuch asimproved
conditions will allow.

During the normal operation of the HT 30/35CD, the Pream-
plifier, IPA and PA are al monitored for signs of abnormal
operation. Should such operation be identified, the computer
will take action to correct it. This action may be only the
illumination or change in color of afront-panel indicator. Or, it
may be the reduction of transmitter output power. If the im-
proper operation is such that more drastic action be taken, the
computer will shut down thetransmitter. In any case, thedisplay
on the front panel will contain indication of the cause of the
problem, and the data available to the Digital Multimeter will
assist if defining the exact nature of the abnormal operation.

Under normal MAIN Controller operation, One-Button Start
is permitted.

Pressing the PLATE ON button will “save’ the PLATE ON
command, request a FILAMENT ON sequence, wait for the
proper filament warm-up time, and then begin the PLATE ON
sequence.

4.2.3. POWER CONTROL SEQUENCE - OFF

The PLATE OFF sequenceisinitiated by pressingthe PLATE
OFF button and is monitored by the computer. First, the IPA is
muted (terminating rf output).

WARNING: Disconnect primary power prior to servicing.



Then the RUN contactor in the High V oltage Power Supply is
released. If the Plate V oltage does not drop at asatisfactory rate,
the computer again closes the RUN contactor. The assumption
isthat either the STEP/START or RUN contactor is remaining
closed. If the shut down procedure were allowed to continue,
the Drop Solenoids would short out the High Voltage Power
Supply and if the STEP/START contactor had been the one that
was stuck, the Step/Start resistors would be destroyed. Appro-
priate front-panel warnings assist in diagnosing the problem.

If the high voltage decays properly, the Bias Power Supply is
turned off. If the bias voltage decays properly and if then the
FILAMENT OFF pushbutton is depressed, then the Filament
and | PA Power Supply areturned off, and with loss of filament
voltage, the computer starts the “blower run-down” cycle.

After that interval, the blower is turned off and the Drop
Solenoids are rel eased.

Under normal MAIN Controller operation, One-Button Stop
is permitted.

Pressing the FILAMENT OFF button will “save” the FILA-
MENT OFF command, request a PLATE OFF sequence, wait
for the proper High Voltage shut down, and then begin the
FILAMENT OFF sequence.

4.2.4. AUTO POWER CONTROL

When enabled by pressing the AUTO button, Auto Power
Control worksto maintain the output power of the HT 30/35CD
a the level existing when the button was pressed. Auto Power
Control overrides any attempt to adjust the output power by use
of the POWER RAISE and POWER LOWER buttons. These
buttons are allowed to work, but only until the power reaches
the limits of the “window” around the desired power.

To change the output power of the transmitter, it is necessary
to pressthe MANUAL button, ending Auto Power Control. The
output power level may then be adjusted and AUTO pressed
again to restore Auto Power Control at the new power level.
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FIGURE 4-2
SEE SIMPLIFIED WIRING DIAGRAM
POWER DISTRIBUTION AND CONTROL
839 6337 261

IN DRAWING PACKAGE
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SECTION V
MAINTENANCE

5.1. INTRODUCTION
Thissection provides preventive maintenanceinformation and

corrective maintenance procedures for the HT 30/35FMFM
BROADCAST TRANSMITTER. Theinformation containedin
thissection isto provide guidancefor establishing acomprehen-
sive maintenance program to promote operational readinessand
eliminate downtime. Particular emphasis is placed on preven-
tive maintenance and record-keeping functions.

5.2. STATION RECORDS
Theimportance of keeping station performancerecordscannot

be overemphasized. Separate logbooks should be maintained by
operation and maintenance activities. Theserecordscan provide
datafor predicting potential problem areasand analyzing equip-
ment malfunctions.

5.2.1. MAINTENANCE LOGBOOK

The maintenance logbook should contain acomplete descrip-
tion of all maintenance activitiesrequired to keep the equi pment
in operationa status.

A listing of maintenance information to be recorded and
analyzed to provide a data base for afailure reporting systemis
asfollows:
DISCREPANCY

Describe the nature of the malfunction including all observ-
able symptoms and performance characteristics.
CORRECTIVE ACTION

Describe the repair procedure used to correct the malfunction
DEFECTIVE PART(S)

List all parts and components replaced or repaired and in-
clude the following details:
a TIME IN USE
b. PART NUMBER
¢. SCHEMATIC NUMBER
d. ASSEMBLY NUMBER
e. REFERENCE DESIGNATOR
SYSTEM ELAPSED TIME

Total time on equipment
NAME OF REPAIRMAN

Person who actually made the repair
STATION ENGINEER

Indicates Chief Engineer noted and approved the repair of
the equipment

5.3. PREVENTIVE MAINTENANCE
Preventive maintenance is a systematic series of operations

performed periodically on equipment. Becausethese procedures
cannot be applied indiscriminately, specific instructions are
necessary. Preventive maintenance consists of six operations:
inspecting, feeling, tightening, cleaning, adjusting, and paint-
ing.
a [NSPECT. Inspection is the most important preventive
mai ntenance operation because it determines the necessity
for the others. Become thoroughly acquainted with normal

Rev.L: 11-02-01
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operating conditions in order to recognize and identify
abnormal conditions readily. Inspect for the following:

1. Overheating, which is indicated by discoloration, buldging
of parts, and peculiar odors.

2. Oxidation.
3. Dirt, corrosion, rust, mildew, and fungus growth.

b. FEEL. Use this operation to check parts for overheating,
especidly rotating parts such as blower motors. By this
means, the need for lubrication, the lack of proper ventila-
tion, or the existence of some defect can be detected and
corrected before serious trouble occurs. Become familiar
with operating temperatures in order to recognize devia-
tions from the normal range.

C. TIGHTEN. Tighten loose screws, bolts, and nuts. Do not
tighten indiscriminately as fittings that are tightened be-
yond the pressure for which they are designed may be
damaged or broken.

d. CLEAN. Clean parts only when inspection shows that
cleaning is required and only use approved cleaning sol-
vent.

€. ADJUST. Make adjustments only when inspection shows
that they are necessary to maintain normal operation.

f. PAINT. Paint surfaceswith the original type of paint (using
primecoat if necessary) whenever inspection showsrust, or
worn or broken paint film.

5.3.1. MAINTENANCE OF COMPONENTS
The following paragraphs provide information necessary for
the maintenance of components.

5.3.1.1. TRANSSTORS
Preventive maintenance of transistorsis accomplished by per-
forming the following steps:

a |nspect the transistors and surrounding area for dirt as
accumulations of dirt or dust could form leakage paths.

b. Use compressed dry air to remove dust from the area.

ARNING

ALWAYS WEAR SAFETY GOGGLES WHEN USING COM-
PRESSED AIR.

C. Examinedl transistors for loose connections or corrosion.

5.3.1.2. INTEGRATED CIRCUITS
Preventive maintenance of integrated circuitsisaccomplished
by performing the following steps.

CAUTION

USE CARE TO AVOID THE BUILDUP OF STATIC ELECTRICITY
WHEN WORKING AROUND INTEGRATED CIRCUITS.

a  |nspect the integrated circuits and surrounding areafor dirt
as accumulations of dirt or dust could form leakage paths.

b. Use compressed dry air to remove dust from the area.

WARNING: Disconnect primary power prior to servicing.



ARNING

ALWAYS WEAR SAFETY GOGGLES WHEN USING COM-
PRESSED AIR.

5.3.1.3. CAPACITORS
Preventive maintenance of capacitorsisaccomplished by per-
forming the following steps:
a. Examine all capacitor terminals for loose connections or
corrosion.
b. Ensure that component mountings are tight.
€. Examinethebody of each capacitor for swelling, discolora-
tion, or other evidence of breakdown.
d. Use standard practices to repair poor solder connections
with alow-wattage soldering iron.

€. Clean cases and bodies of all capacitors.

5.3.1.4. FIXED RESSTORS
Preventive maintenance of fixed resistors is accomplished by
performing the following steps:

a  Wheninspecting achassis, printed-circuit board, or discrete
component assembly, examine resistors for dirt or signs of
overheating. Discolored, cracked, or chipped components
indicate a possible overload.

b. When replacing aresistor, ensurethat the replacement value
corresponds to the component designated by the schematic
diagram and partslist.

C. Clean dirty resistors with asmall brush.

5.3.1.5. VARIABLE RES STORS
Preventive maintenance of variable resistors is accomplished
by performing the following steps:

a |nspect the variable resistors and tighten al loose mount-
ings, connections, and control knob setscrews (do not dis-
turb knob alignment).

b. If necessary, clean component with adry brush or alint-free
cloth.

C. When dirt is difficult to remove, clean component with a
lint-free cloth moi stened with an approved cleaning solvent.

5.3.1.6. FUSES
Preventive maintenance is accomplished by performing the
following steps:

ARNING

ALWAYS REMOVE ALL POWER AND USE GROUNDING STICK
BEFORE TOUCHING ANY OF THE COMPONENTS IN THE FOL-
LOWING STEPS.

a  When afuse blows, determine the cause beforeinstalling a
replacement.
b. Inspect fuse caps and mounts for charring and corrosion.

C. Examineclipsfor dirt, improper tension, and | oose connec-
tions.

d. If necessary, tighten fuse clips and connectionsto the clips.
The tension of the fuse clips may be increased by pressing
the clip sides closer together.

€. Clean fuses and clips with asmall brush.
f. Remove corrosion with crocus cloth.

888-2385-001

5.3.1.7. SMTCHES
Preventive maintenance of switches is accomplished by per-
forming the following steps:
a. Inspect switch for defective mechanical action or |ooseness
of mounting and connections.
b. Examine cases for chips or cracks. Do not disassemble
switches.
C. Inspect accessible contact switches for dirt, corrosion, or
looseness of mountings or connections.
d. Check contacts for pitting, corrosion, or wear.
€. Operate the switches to determine if they move freely and
are positive in action. In gang and wafer switches, the
movable blade should make good contact with the station-
ary member.
f. Tighten all loose connections and mountings.

5.3.1.8. INDICATORS AND INDICATOR SWMTCHES
Preventive maintenance of indicator lamps and indicator
switches is accomplished by performing the following steps:

a Examine indicator sockets for corrosion, loose nuts, and
condition of rubber grommets.

b. Removeindicator switch by pulling the plastic cover, indi-
cator assembly, from the case and rotating the assembly 90
degrees.

C. Inspect indicator assemblies for broken or cracked covers,
loose envel opes, |oose mounting screws, and loose or dirty
connections.

d.  Tighten loose mounting screws. Solder loose connections.
If connectionsaredirty or corroded, clean with crocuscloth
before soldering.

€. Clean indicator covers, bases, and glass bulbs with a dry
cloth.

f. Clean corroded socket contactsand connectionswith crocus
cloth. Low operating voltages require clean contact and
connections.

5.3.1.9. PRINTED-CIRCUIT BOARDS
Preventive maintenance of printed-circuit boards is accom-
plished by performing the following steps:
a. Inspect the printed-circuit boards for cracks or breaks.
b. Inspect the wiring for open circuits or raised foil.
C. Check components for breakage or discoloration due to
overheating.
d. Clean off dust and dirt with aclean, dry lint-free cloth.
€. Use standard practices to repair poor solder connections
with alow-wattage soldering iron.

5.3.1.10. PA TUBE FILAMENT VOLTAGE

To optimize tube performance and life expeciency, refer to the
Eimac bulletin entitled “Extending Transmitter Tube Life” in
Vendor Section of this manual before beginning normal opera-
tion of the transmitter.

Rev.L: 11-02-01
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5.4. TRANSMITTER FORWARD AND REFLECTED
POWER CALIBRATION

Forward power calibration is done on the Digital Multimeter
(Control Status Board 1A6A13) and secondly on the Analog
Multimeter (Switch Board 1A7).

The Forward Power analog voltage from the directional cou-
pler first goes through the Control Status Board calibration
potentiometer, R101, before going to the Switch Board, R3, and
the Analog Power Meter.

Rev.L: 11-02-01
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Once the Analog meter reads the same as the Digital Meter,
the Control Status adjustment is the only one necessary to
calibrate the two meter simultaneously.

See the Adjustmens section in the Control Status and Switch
Board sectionsfor further calibration details for the Digital and
Analog Power Meters.

5.5. IPA FORWARD AND REFLECTED POWER ME-
TER CALIBRATION
See the Adjustments section in the Control Status section for
further calibration details.

WARNING: Disconnect primary power prior to servicing.



Table 5-1
HT 30/35 FM Fuse Table

REF. SYMBOL HARREIS P/N

DESCEIPTION PUREPOSE

IF1

1F2, 1F3, 1F4

1F3
LAL0AZFL

1ABAL2ZF]

| ABA 122

LAGAI2F3

lAGAL2F4

1A14F]

3F1,3F2

398 0141 000
398 (368 000
398 0138 000
398 0138 000

398 0022 000

398 0021 000

398 0015 00O

308 0015 000

398-047H-000

302 0454 000

204 250V 24V AC distribution from 1TG
24 600N AC Phase monitor

10A 250V Pre-Amp unregulated supply
10A 250V Pre-Amp unregulated supply
SA 250V 24 VAC, screen ruise/Tower,

Blower contactos.

4A 250 ¥ 24 WAL, IPA power supply
contactor
054 250V +12 VD, Interlocks

Exciter AFC Overload

0.5A 250V +12 VDC, Indicator supply

304 125V inregulated IPA supply

3A 250V MO VAC, 3K3, 3K5, 3K6,
IKT, 3K10, 3T4, 3A1L1,
3AILZ

LOCATION

Main Cabinet floor near 1TE2

Main Cabinet floor near 1TEL

Main Cabinet sidewall neat 1R3

Main Cabingt, inside [ALO Pre-Amp module

Blain Cabinet, top of removable 1AG
contraller chassis

Main Cabinet, top of remavable 1A0
controller chassis

Mlain Cabinet, top of removable 1AG
controller chassis

Main Cabinet, top of removable 1AG
controdler chassis

Main Cabinet, LA L4 IPA maoduls

HYPS Cabinet near 2K3

Rev.L: 11-02-01
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Call Letters

Operating Log Sheet

Transmitter S/N

Output Power Analog Meters

Plate Voltage KV.
Plate Current Amps.
Forward Power W.
Control Settings

Output Loading

Plate Tuning

Multimeter Readings:

Basic Readings;

Plate | Amps
Plate E KVDC
Screen | mA
Screen E vDC
PA Readings;

Plate E KVDC
Plate | Amps
Plate OVR Amps
PA FWD KW
APC Pwr KW
PA Ref KW
PA OVR KW
Screen E vDC
IPA Readings;

IPA FWD w

IPA Ref w

IPA OVR W
Preamp Readings;

Pre Amp PWR w

Pre Amp E vDC
Control Status;

Phase A VAC
Phase B VAC
Phase C VAC
+5 Supply. vDC
+12 Supply VvDC
Exciter Multimeter;

Fwd PWR w

Rev.L: 11-02-01
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Frequency

PA tube S/N

VSWR

Efficiency (PA Fwd power/PAV * PA )

Grid Tuning
Input Match
Filament VAC
IPA FWD W
IPA REF W
Screen | mA
Screen OVLD mA
Grid E VDC
Grid | mA
Filament VAC
Inlet | F
Stack F
IPA E VvDC
IPA | Amps
IPAT F
Pre Amp | Amps
Pre Amp DRV w
-12 Supply VvDC
+10 Ref VvDC
-10 Ref vDC
Temp F
Ref PWR W
55
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SECTION VI
SYSTEM TROUBLESHOOTING

6.1. INTRODUCTION

Thissection of thetechnical manual will contain troubl eshoot-
ing aids to facilitate maintenance of the HT 30/35FM FM
BROADCAST TRANSMITTER.

6.1.1. SYSTEM TROUBLESHOOTING GUIDE

TheHT 30/35FM provides several diagnostic toolswhich will
aid in locating the problem area when operationa difficulties
are encountered. Thesetoolsinclude the digital multimeter, the
overload and interlock status indicators as well as the mimic
panel tri-color indicators and the front panel analog meters.

Operationa problems generally can be grouped into three
types. The first type is the least serious type, usually charac-
terized by avisua indication that some part or subsystem of the
transmitter is operating outside of its normal operating range,
however not outside of its safe operating limits.

The visual indication might take the form of an abnormally
high or low meter reading or an amber indicator on the mimic
panel. The transmitter continues to operate. The second type of
operational problem usually manifests itself as an overload
condition that resulted in a successful transmitter recycle.

The visua indication here would be one or more overload
indicators illuminated as well as those event records being
displayed under the OVERLOADS section of the digital mul-
timeter. Following the successful recycle, the transmitter con-
tinues to operate, however, further recycles may continue to
occur infrequently. Thethird general typeof problemisthemost
serious.

This is where transmitter operation has been automatically
terminated for an out of safe operating limits condition. Visual
indications here would be one or more overload indicators
illuminated, the fault indicator illuminated and one or more
mimic panel indicators illuminated red. This would be the
typical result of asituation where repeated overloads occurred,
which caused the controller to terminal operation. Also falling
into thissame category aresituationswhereatransmitter turn-on
sequence was terminated before it was completed. In this case,
an overload may not have occurred, however, an out of limit
operating condition was detected by the controller during the
turn-on sequence. As a result, one or more indicators on the
mimic panel will beilluminated red indicating the subsystem of
the transmitter where the out of limits condition was detected.

Inthefirst case, where an out of normal range condition exists,
troubleshooting would be centered around the section or sub-
system of the transmitter with which the abnormd reading is
associated. Careful observation of all metering readings aswell
as the tracking of the problem over a severa day period may
reveal the source. It may be outside of the transmitter. This
would be the case, for instance, where an amber indication in
the IPA SUPPLY block on the mimic panel was observed and
careful tracking of the 3 phase line voltagesindicated that when
the light was amber the line voltage had sagged. Or perhaps the
transformer in the supply was not tapped correctly for the line
voltage in the use at the station site. If, however, no correlation
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isfound to an outside stimulus, then further investigation would
be necessary using the schematics, troubleshooting guide and
theory of operation sections relating to the subsystems.

In the case of infrequent overloads that result in a transmitter
recycle, careful observation and tracking of theseeventswill aid
in determining the problem source. The cause could be either
internal or external. The use of the time and date recording
feature that is part of the StatusPlus™ multimeter can be very
helpful in this situation. If these records indicate the overload
repeats periodically or at specific times of the day, an externa
source may be involved. This might include other power line
loads turning on and off, events related to the remote control
system or daily variationsin ambient conditionsin the transmit-
ter building. If no correlation is found to an external event,
further tracking might reved that the overload event does cor-
relate to an internal transmitter condition that is observable on
the visual indicators and metering. It might be for instance that
normal line voltage variations result in the plate or screen
currents exceeding their preset overload limits. It may beinthis
case that retuning and rel oading of the PA Cavity isrequired to
minimize the variations in current that result from the line
voltage variations. If it appears that the problem is purely
random in nature and does not track with any other observable
parameter, then the use of the theory of operation, troubleshoot-
ing guide and schematics relating to the problem section would
be in order to troubleshoot the transmitter hardware.

In the case of a transmitter shutdown due to repeated over-
loads, the overload indicator will be the main visua clueto the
problem. If for instance, transmitter operation is automatically
terminated for repeated PLATE | overloads, the first step in
isolating the problem would be to determine if the overload
resultsfrom adc voltage breakdown problemor if itisafunction
of RF drive. If the overload occurs even with drive removed,
then the course of action would include a visual and ohmmeter
check of al components and conductors related to the high
voltage supply. If it were a case where the overload only occurs
if driveis applied, then the area of investigation would need to
be expanded to include the PA tube, the RF output components
and transmission line, the cavity RF tuning and loading hard-
ware, as well as the power supply. Again the individual theory
of operation sections, troubleshooting guides and schematics
would be used. When the problem occurs during a turn-on
sequence, other things need to be considered.

For instance, if a PLATE ON sequence is terminated with a
red indicator in the BIAS SUPPLY block, several areas would
need to be checked. Firgt, isthe bias circuit breaker turned ON?
If itis ON, isthe BIAS ON LED on the Control Status panel
(either MAIN or BACKUP as determined by the control mode)
illuminating during the PLATE ON sequence? If it is, then it
might be appropriate to observe the BIAS E reading on the
multimeter during the ON sequenceto seeif any biasvoltageis
present at turn-on. If some voltageis present, it may be that the
problem is only that the voltage is insufficient to meet the ON
criteria and adjustment of the front panel BIAS control is
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necessary. If no voltageis present, then further investigation of
the bias supply isthe next step.

If, however, theBIASON LED doesnot illuminate, then there
could exist acontrol problem. At any time acontrol problemis
suspected, the first isolation step is to repeat the turn-on se-
guence under BACKUP control.

If both sequences fail to complete, then the problem is prob-
ably not a control problem. REMEMBER, however, in the
BACKUP control mode the front panel mimic panel indicators
may not give vaid indications. Again, once the problem is
isolated to an area, the schematic, theory of operation and
troubleshooting guides are the toolsto use.

The user is encouraged to read and study the section of this
Technical Manual that describesthe software sequencesthat are
part of the HT 30/35FM controller.

Also, contained in that section isatablethat detail sthe criteria
used by the controller to illuminate each mimic panel indicator
either red, amber or green. A thorough and complete under-
standing of the software sequences and the LED illumination
criteriais essential to the correct interpretation of the informa-
tion conveyed to the observer by theseindicators. Also essential
to the most efficient use of time in diagnosing an operational
problem is a thorough understanding of the transmitter hard-
ware, i.e., function, location, system interrel atedness, individual

characteristics, etc. Without this familiarity, much time could
be used to locate and correct a problem.

Table 6-1 is provided as an aid to problem tracing. Many
schematic diagramsincludetypical voltages at key pointsin the
circuitry and may be used as a further aid to problem tracing.
When using these as a guide, please be aware of the conditions
under which the measurement was made. These conditions are
noted on each drawing (when applicable).

Prior to starting a troubleshooting procedure check all
switches, power cord connections, connecting cables, and
power fuses.

6.2. TECHNICAL ASSISTANCE
HARRIS Technical and Troubleshooting assistance is avail-

ablefrom HARRIS Field Service during normal business hours
(8:00 AM to 5:00 PM Centra Time). Emergency service is
available 24 hours a day. Telephone 800-422-2218 to contact
the Field Service Department or address correspondence to
Field Service Department, HARRIS CORPORATION, Broad-
cast Products Division, P.O. Box 4290, Quincy, Illinois 62305-
4290, USA. The HARRIS factory may also be contacted
through a FAX facility (217-222-7041) or a TELEX service
(247319).

Table 6-1. Symptom | ndex

SYMPTOM
No RF Output Power
RF Power Output Low
No or Low RF Output from IPA Module
Low or No Regulated Voltage

or

Low or No RF Output from Preamp Module
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6-5
6-6
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Figure 6-1. No RF Output Power (2239-040)
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Figure 6-2. RF Power Output Low (2239-041)
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Figure 6-3. No or Low RF Output from | PA Module
(2275-009)
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Figure 6-4. Low or No Regulated Voltage or
Low or No RF Output from Preamp Module
(2275-010)
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8.1. INTRODUCTION

This section of the technical manual for HT 30/35FM FM
BROADCAST TRANSMITTER contains schematics pertain-
ing to the overall HT 30/35FM.

SECTION VI
DIAGRAMS
Figure  Title
8-1 Schematic, HT 30/35FM Overall Standard 208-240 Vac 3 Wire
8-2 Schematic, HT 30/35FM Overall Standard 380-415 Vac 4 Wire
8-3 Schematic, Temperature Sensor
8-4 Wiring List, Main Cabinet
8-5 Wiring List, High Voltage Power Supply
8-6 Wiring List, High Voltage Power Supply to Transmitter Main
Cabinet

* NOTE: See drawing package supplied under separate cover.
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Drawing No.

839 6337 263
839 6337 264
839 6337 291
817 1335 244
817 1284 001

817 1335 122

WARNING: Disconnect primary power prior to servicing.
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*
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NOTES

888-2385-001
WARNING: Disconnect primary power prior to servicing.



FIGURE 8-1. SCHEMATIC

HT 30/35FM OVERALL STANDARD
208-240 VAC 3 WIRE

839 6337 263

888-2275-001
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FIGURE 8-2. SCHEMATIC

HT 30/35FM OVERALL STANDARD
380-415 VAC 4 WIRE

839 6337 264-E

888-2275-006
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FIGURE 8-3. SCHEMATIC
TEMPERATURE SENSOR

839 6337 246-A

888-2275-001
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RUNNING LIST POWER SUPPLY
3 PHASE 3 WIRE 208-240VAC
817 1284 001

SHEET 1 OF 9

FIGURE 85
RUNNING LIST POWER SUPPLY
3 PHASE 3 WIRE 208-240VAC
817 1284 001

(SHEET 2 of 9)

FIGURE 85

RUNNING LIST POWER SUPPLY
3 PHASE 3 WIRE 208-240VAC
817 1284 001

(SHEET 3 of 9)

FIGURE 85

RUNNING LIST POWER SUPPLY
3 PHASE 3 WIRE 208-240VAC
817 1284 001

(SHEET 4 of 9)

FIGURE 85

RUNNING LIST POWER SUPPLY
3 PHASE 3 WIRE 208-240VAC
817 1284 001

(SHEET 5 of 9)

FIGURE 85

RUNNING LIST POWER SUPPLY
3 PHASE 3 WIRE 208-240VAC
817 1284 001

(SHEET 6 of 9)
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FIGURE 85
RUNNING LIST POWER SUPPLY
3 PHASE 3 WIRE 208-240VAC
817 1284 001

(SHEET 7 of 9)

FIGURE 85

RUNNING LIST POWER SUPPLY
3 PHASE 3 WIRE 208-240VAC
817 1284 001

(SHEET 8 of 9)

FIGURE 85

RUNNING LIST POWER SUPPLY
3 PHASE 3 WIRE 208-240VAC
817 1284 001

(SHEET 9 of 9)

WARNING: Disconnect primary power prior to servicing.
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FIGURE 8-3. SCHEMATIC
TEMPERATURE SENSOR
839 6337 291
888-2275-001

8-7/8-8

888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001
WARNING: Disconnect primary power prior to servicing.



8-10 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-11
WARNING: Disconnect primary power prior to servicing.



8-12 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-13
WARNING: Disconnect primary power prior to servicing.



8-14 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-15
WARNING: Disconnect primary power prior to servicing.



8-16 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-17
WARNING: Disconnect primary power prior to servicing.



8-18 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-19
WARNING: Disconnect primary power prior to servicing.



8-20 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-21
WARNING: Disconnect primary power prior to servicing.



8-22 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-23
WARNING: Disconnect primary power prior to servicing.



8-24 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-25
WARNING: Disconnect primary power prior to servicing.



8-26 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-27
WARNING: Disconnect primary power prior to servicing.



8-28 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-29
WARNING: Disconnect primary power prior to servicing.



8-30 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-31
WARNING: Disconnect primary power prior to servicing.



8-32 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-33
WARNING: Disconnect primary power prior to servicing.



8-34 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-35
WARNING: Disconnect primary power prior to servicing.



8-36 888-2385-001
WARNING: Disconnect primary power prior to servicing.



888-2385-001 8-37
WARNING: Disconnect primary power prior to servicing.






SECTION A
HIGH VOLTAGE POWER SUPPLY CABINET

A.1. INTRODUCTION
This section of the HT 30/35FM Transmitter manual contains
information on the High Voltage Power Supply.

A.2. DESCRIPTION

Refer to FiguresA-2 & A-3(839 6232 013 and 839 6332 247).
TheHARRISHT 30/35FM highvoltage power supply produces
the proper plate and screen voltages for operation of the HT
30/35FM Transmitter over its entire rated RF output range.

The primary of the supply is designed to operate from a
208/240 Vac 50/60 Hz, 3-phase, three-wire source or a360/415
Vac, 50 Hz, 3-phase, four-wire source.

Positive cabinet air pressureis provided by aflushing fan 3B1.
Circuit breaker 3CB2 provides control and overload protection
for the fan.

Three access panels and two grounding sticks are provided.
All are interlocked to inhibit power supply operation if the
panels or ground sticks are not in place. Theinterlock systemis
comprised of DPST switches3S1 through 3S5. One poleof each
switchisinacontrol circuit that providesa+12 Vdclevel (H.V.
CAB INTERLOCK) to the HT 30/35FM Controller when all
interlocks are in their normal (closed) position. The other pole
of each switch interlocks a 24 Vac control voltage that is used
to energize several of the electromechanical componentsin the
high voltage power supply cabinet.

Theautomatic shorting switch assembly, 3A1, providesfor the
immediate discharge of the high voltage (plate) filter capacitor,
3C4. The two automatic shorting solenoids 3A1L 1, 3A1L2 are
energized during transmitter operation by the interlocked 24
Vac control voltage. The 24 Vac control voltage operates relay
3K 10 which switches the primary voltage (230 Vac) to 3T4.
Transformer 3T4 steps the voltage down to 115 Vac, which is
then applied to the shorting solenoids. If the 24 Vac control
voltage is interrupted, 3A1L1 and 3A1L2 will be released. As
3A1L2 has a shorter stroke (drop) solenoid, it will close the
connection between 3A1E2 and 3A1E1 quickly. Thiswill place
resistor 3R17 across the filter capacitor 3C4, and begin to
dischargeit. Shortly thereafter, thelonger stroke (drop) solenoid
3A1L1 will close the connection between 3A1E1 and 3A1E2.
Thiswill place a short across 3C4 and fully dischargeit.

Magnetic overload relays 3K1 and 3K2 (and 3K8 in the
360/415 Vac, 50 Hz, 3-phase, four-wire version) provide pri-
mary overload protection for the ac power mainsto the cabinet.
The primary current of phase 1 passes through the coil of 3K1
and the primary current of phase 3 passes through the coil of
3K2. (In the four-wire configuration the current in phase 2
passes through the coil of 3K8.) During normal operation, the
contacts of 3K1 and 3K2 areclosed and a+12 Vdc level (MAG
OVLD) isprovided via3K9 to the Controller toindicatetheline
currents are below the overload levels determined by 3K1 and
3K2 (as well as 3K8 in the four-wire configuration). If aline
current exceeds the overload level in any one of the magnetic
overload relays, the relay will actuate, opening its control con-
tacts. Thiswill result in the closure of relay 3K9 and interrupt
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the +12 Vdc source of MAG OVLD to the Controller. The
Controller will then take a pre-determined course of action to
terminate and then possibly restore transmitter operation.

Three phase transient protection is provided by three Meta
Oxide Varistors (MOV's) located in the power supply cabinet.
One is connected from each phase to the power line ground.
(3RV003, 3RV004 and 3RV005). Although small in physical
size, each one has substantial transient absorption capability.

The primary control circuit of the HT 30/35FM includes
contactors 3K3 and 3K 4, solid state relays 3K5 and 3K 6, relay
3K7, and resistors 3R1, 3R2, and 3R3.

The normal sequence as a result of a PLATE ON command
will begin with the Controller output line STEP/START SSR
changing from 0 Vdc to +12 Vdc. This leve is applied to the
control input of 3K6. Asaresult, the output section of 3K6 will
conduct current and apply 24 Vactothecoil of 3K4. Theclosing
of 3K4 will then apply the three phase line voltage (through
step-start resistors 3R1, 3R2, and 3R3) to the plate transformer
(3T1) as well as single phase line voltage to the screen trans-
former (3T3) and screenvariac (3T2) and theflushing fan (3B1).
In addition, the closing of the auxiliary contacts of 3K4 will
provide alevel changeto +12 Vdc on the STEP/START AUX
lineback tothe Controller. Asaresult, the Controller output line
RUN SSR will immediately change from 0 Vdc to +12 Vdc.
This voltage is applied to the control input of 3K5. The output
section of 3K5 will then conduct current applying 230 Vac to
the coil of 3K4, through the contacts of 3K7 (3K7 is aready
energized as aresult of al interlocks being closed and 24 Vac
being present). When 3K3 closes, a short is placed across
resistors 3R1, 3R2 and 3R3 and full linevoltageisappliedto al
loads. Also when 3K 3 closes, itsauxiliary contactswill raisethe
RUN AUX lineto+12 Vdc, signaling successful closureof 3K 3.
The Controller will then returnthe STEP/START SSR line back
to 0 Vdc. Thiswill de-energize 3K6 and 3K4, removing step-
start resistors 3R1, 3R2 and 3R3 from the circuit. Thisisthen,
the normal steady-state on condition.

Turn-off, normaly initiated by a PLATE OFF command,
results in the control line RUN SSR returning to 0 VVdc. This
will de-energize 3K5 and 3K 6, removing line voltage from all
loads in the cabinet.

If a cabinet interlock is opened, power supply operation is
terminated as a result of interruption of the 24 Vac current to
relay 3K7. When 3K7 opens, the 230 V ac line current to the coil
of 3K3isinterrupted.

When 3K 3 opens, al line voltage is removed from the loads
in the power supply cabinet. In addition, the absence of 24 Vac
will prevent the energizing of contactor 3K4. At the sametime
as relay 3K3 opens, drop solenoids 3A1L1 and 3A1L2 will
de-energize and discharge the high voltagefilter capacitor 3C4.

Opening an interlock switch also returns the H.V. CAB IN-
TERLOCK line to 0 Vdc, thus supplying the open interlock
statusto the Controller. Normal transmitter operation cannot be
reinstated until the interlock is closed.
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The high voltage or plate power supply isafull waverectified
three phase supply. Filtering is provided by asingle section LC
filter. The major components are transformer 3T1, rectifier
assemblies 3CR1, 3CR2 and 3CR3, filter reactor 3L 1, and filter
capacitor 3C4. Arc gap E1 and MOV 3RV7 serve to limit the
flyback voltage from 3L1 so as to minimize overvoltage tran-
sients that can occur in the Plate circuit due to sudden changes
inthe Platecurrent, or asaresult of power linetransient activity.

A haf wave mode switch 3S8 provides a means of quickly
switching to half voltage for test purposes.

CAUTION

NOTE THAT WHEN USING THE HALF VOLTAGE POSITION,

i%\/E7DMUST BE DISCONNECTED, OTHERWISE IT WILL BE DAM-

Resistor 3R5 and capacitor 3C6 provide a transient suppres-
sion feature and resistors 3R12 through 3R16 form the bleeder
resistance. (See Figure A-1 for simplified power supply dia-
grams.)

The primary of 3T1 is connected in a DELTA configuration
for 208/240 Vac, 3-wire operation and in a WYE for 360/415
Vac 4-wire operation. In the WYE configuration capacitors
3C7, 3C8, and 3C9 are added, one each acrossthethree primary
winding of 3T1.

In addition to primary winding taps to allow proper input
voltage selection, transformer 3T1 has tapped secondary wind-
ings. Thisallowsselection of aplatevoltageto match transmitter
output power reduction requirements. If permanent operation
well below 35 kW is desired, lowering the plate voltage results

Table A-1. Plate Transformer Secondary Taps vs
Output Power

SECONDARY PLATE E OUTPUT POWER
TAPS RANGE
Al,Bl1,C1 12.1 kV 28 - 35 kW
A2, B2, C2 10.6 kV 22 - 27 kW
A3, B3, C3 9.3 kV 16 - 21 kW
A4, B4, C4 8.2 kV 10 - 15 kW

A-2
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in lower PA cavity stress levels, retention of the wide RF
bandwidth exhibited at 35 kW and mai ntenance of 80% PA plate
efficiency at lower power levels. Table A-1 shows the plate
voltage steps available and the corresponding output power
level ranges.

The screen supply is also housed in the high voltage power
supply cabinet. It is a single phase full wave rectified supply
with atwo section L-C filter.

Primary tapson thetransformer allow operation over therange
of 208 to 240 Vac. Also avariable auto transformer connected
in the primary circuit allows the output voltage of the supply to
vary from very near O Vdc to the full output voltage of 1500
Vdc.

The main components of the screen supply are transformer
3T3, rectifiers 3CR4-3CR7, and filter components 3L2, 3L3,
3C2, and 3C3. Resistors 3R19, 3R10, and 3R8 form the bleeder.
Resistors 3R6 and 3R7 in paralel form a 12.5 ohm current
sampleresistancein the negativelead of the supply. Thissample
voltage isfed back to the Controller for metering. Resistor 3R4
and capacitor 3C1 form atransient suppression network. Motor
assembly 3B2 and auto transformer 3T2 provide for avariable
line voltage to the input of 3T3.

Limit switches 3S6 and 3S7 inhibit rotation into the mechani-
cal stops of 3T2 and aso provide signals (RAISE LIMIT and
LOWERLIMIT) tothe Controller that theend of range hasbeen
reached. The primary circuit to the screen supply is protected by
circuit breaker 3CB1.
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Figure A-1. Simplified HV Power Supply Diagrams
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Figure A-2
See Schematic HVPS 208-240VAC 3-Wire
839 6232 013

in Separate Drawing Package

Figure A-3
See Schematic HVPS 380-415VAC 4-Wire (50H2)
839 6232 018

in Separate Drawing Package
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SECTION B
PREAMPLIFIER MODULE ASSEMBLY (1A10)

B.1. REMOVAL AND REPLACEMENT

ARNING

BEFORE BEGINNING ANY WORK IN THE MAIN CABINET, RE-
MOVE ALL POWER FROM THE TRANSMITTER MAIN CABINET
AND HIGH VOLTAGE POWER SUPPLY. ALWAYS USE A
GROUNDING STICK (INSIDE THE REAR DOOR OF THE MAIN
CABINET) TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-
AGES PRESENT.

Disconnect the RF input cable (#270) from the Preamplifier
input connector (LA10A1J1). In the same manner, disconnect
the RF output BNC TEE from the Preamplifier RF output
connector (1A10A1J2). Next, disconnect the multipin power
plug from the power and input connector in the Preamplifier
module (1A10A2J1).

Using a phillips screwdriver, remove the four screws and
clampsthat secure the modulein place. (Oneislocated on each
of thefour corners of the module heatsink.) Removethe module
from the air duct.

Replacement is a simple reversal of the removal procedure.
Care must be taken, however, to ensure correct mating of the
multipin power and control plug to the connector on the module
(1A10A2]1).

B.2. PURPOSE

The purpose of the Preamplifier module is to amplify the RF
output of the FM Exciter to aleve sufficient to drive the 700W
I PA moduleto therequired output level. In addition, the RF gain
of the Preamplifier is controllable by means of an externally
provided DC voltage. This DC voltage controlled input allows
the transmitter control system to electrically set the gain of the
Preamplifier. This gain control is the means by which the
transmitter control system ‘ramps-up’ the RF output of the
Preamplifier and hence the output of the |PA and PA stages.

B.3. PHYSICAL DESCRIPTION

The Preamplifier module consists of two el ectrical assemblies
mounted on a common heatsink. These two assemblies are an
RF amplifier assembly and a voltage regulator PC assembly
(including separately mounted pass transistors). A common
sheet metal cover provides electrical shielding and dust protec-
tion for both assemblies.

B.4. CIRCUIT DESCRIPTION

Refer to Figure B-3 for information about the internal wiring
of the Preamplifier module. Refer to Figures 8-1 or 8-2 in
Section V111 for connection information between the Preampli-
fier module and other components of the main cabinet.

Figure B-1 isasimplified diagram of the control, power, and
metering connections to the Preamplifier module. The IPA
RAMP input to the module is provided by either a digita
generator (MAIN control mode) or an anal og generator (BACK -
UP control mode) as selected by 1A6A12K1. With a ramp
voltage of 0 Vdc the regulator output will be at or near 0 Vdc
and the gain of the RF amplifier will be very low. At full ramp
voltage (about 8 Vdc), the output of the regulator will be
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maximum (as set by 1R20), and the gain of the RF amplifier will
be at avalue that is afunction of the regulator voltage.

Irregardless of the ramp voltage, the output of the regulator
may be inhibited by the IPA SHUTDOWN control line. Tran-
sistor 1A6A12Q18 isturned on (to ground) to inhibit the regu-
lator and hence the amplifier. If the transistor is turned off,
normal Preamplifier module operation is allowed. Scaled volt-
age sample outputs, (V REG TEST and V UNREG TEST) are
provided to the controller for readout through the digital mul-
timeter. The output current sample (PRE-AMP |- and PRE-
AMP I+) isadifferential voltage samplethat is proportional to
the regulator output current. This sample is conditioned by the
current monitor board (1A4) for readout through the Controller
digital multimeter. The IPA POWER adjustment potentiometer
(1R20) sets the maximum output voltage of the regulator at full
ramp voltage and hence the gain of the RF amplifier. Power to
the module is provided by the common IPA power supply.

Refer to Figure B-4 for the schematic of the Preamplifier
regulator board, including pass transistors 1A10Q3 and
1A10Q4. The regulator consists of two stages of regulation, a
fixed regulator and thisisfollowed by avariable regulator. The
input voltage at about 46 to 51 Vdc is applied to the collector of
1A10Q3 through fuse F1. Fuse F1 protects the external wiring
from accidental short circuitson the PC cord. ResistorsR18 and
R22 form avoltage divider that generatesthe V UNREG TEST
voltage sample. The output of Q31 (at its emitter) is set by the
zener diode CR1. Thevoltage at the emitter of 1A10Q3 isabout
33 Vdc. Thisfixed stage provides proper operating voltage for
the variable regulator IC U1 and sets the maximum voltage that
can be applied to the RF amplifier.

The 34V output of 1A10Q3 isapplied to regulator U1 and the
collector of the output pass transistor 1A10Q4. The output of
regulator U1 is proportional to the voltage at the NI input. This
voltage is determined by the IPA RAMP input voltage and the
position of the IPA PWR potentiometer 1R20. (J2 is normally
connected from 1t0 2.) U2A isabuffer amplifier withunity gain
that isolates the ramp generator in the controller from the
regulator circuitry.

The output of U1, (Vout) providesthe base driveto the output
pass transistor 1A10Q4. The output of 1A100Q4 is the voltage
that is applied to the output terminal (E7) of the regulator PC
assembly, through the current metering resistors R12 and R13.
The V REG TEST voltage sample is derived from the voltage
divider formed by R12 and R21. Thissampleisread out through
the digital multimeter portion of the controller.

Thecurrent samplevoltage devel oped acrossresistorsR12 and
R13 is also scaled and applied to the CS and CL inputs of U1.
This provides the information necessary to allow the current
foldback feature of U1 to function properly. If output current
exceeds the normal maximum, then the voltage at Vout of Ul
will decrease. This will result in alower output voltage at the
emitter of 1A10Q4 and hence alower load current. Thisprocess
will continue until the load current comes back into normal
range.
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Figure B-1. Simplified Diagram, Preamplifier Module
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Transistors Q1 and Q2 and their associated parts form an
interface network between the IPA MUTE (RF DISABLE)
control lineand the COMPinput to U1. Under normal operation
the control line IPA MUTE will be high (+12V) and Q2 will be
turned of f. Thiswill alow normal operation of U1. Under aplate
off condition, the controller will ground IPA MUTE. Q1 will be
turned ON, grounding the COMP input to U1. Thiswill inhibit
the output (Vout) even if full ramp voltageis present at NI.

The RF amplifier assembly is capable of 150 Watts output at
aminimum gain of 11 dB when operated from a50 Vdc supply.
Inthe HT 30/35FM, the maximum required driveiswell below
100 watts. Therefore the maximum supply voltage supplied to
the RF amplifier isabout 30 Vdc. Input and output impedances
are 50 ohm.

Jumpers J3-J6 allow the module to be configured specifically
for operation in the HT 30/35FM transmitter and should be
jumpered as shown in the table on the Regulator schematic 839
7729 002.

The RF transistor devices in the Preamplifier module are field
replaceable by aqualified technician with experiencein replace-
ment of transmission line type RF transistor devices. These RF
devices must mate up correctly to pads on the pc board and be
properly soldered and heat sunk to operate properly andto retain
the normal life expectancy of the devices. A high level of skill
isalso required to changethistype of device so asto not damage
the pc board through overheating or damage due to lifted pads
and traces on the board.

Repair or exchange service is aso available from HARRIS
CORPORATION. Refer to the section on returns and ex-
changes.

Determining if either of the devicesis actually defective may
proveto bevery difficult. After it isdetermined which deviceis
defective the units must be replaced as a pair.

PROCEDURE FOR REMOVING AN RF POWER TRANSISTOR
(530021) FROM PREAMPLIFIER MODULE

CAUTION

BEFORE THE FOLLOWING PROCEDURE IS INITIATED, THE
PREAMP MODULE MUST BE REMOVED FROM THE TRANSMIT-
TER AND PLACED IN A SUITABLE WORKPLACE. NONE OF THE
TRANSISTOR REPLACEMENT PROCEDURES SHOULD BE
PERFORMED WHILE THE MODULE IS CONNECTED TO THE
TRANSMITTER.

NOTE
If a failure has occurred in an Preamp module, the transistors
must be replaced as a pair (Q1 and Q2). The RF devices used in
this module are sold as Matched Pairs.

NOTE
Note the placement of the wide inductors located close to the
matched pair of RF transistors. One end of inductors L3 and L4
can be lifted to gain easier access.

Rev. E1: 07-26-96
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a Before removing transistor, note orientation of leads and
body to ensure you can install the new transistor properly.

b. With amodified cutting tool (Harris P/N 929 9326 001) cut
the leads of the transistor adjacent to the ceramic cap of the
transistor.

C. Remove the screws holding the transistor to the heat sink
and remove the transistor.

d. Hold the transistor leads remaining on the pc board with
needle nose pliers and remove the leads with a soldering
iron.

NOTE
Use a soldering iron of sufficient wattage to remove the leads,
but do not overheat or damage to the pc board will result.

PROCEDURE TO MOUNT NEW TRANSISTORS TO PREAMP MOD-
ULE

a Clean and inspect transistor position on the heat sink to
ensure heat sink area where transistor mounts is flat and
even.

b. Brush on athin, even film of heat sink compound (Harris
P/N 555 0100 005) where the transistor is to be placed on
the heat sink. Do not put compound on the screw holesin
heat sink.

C. Wipe on athin, even layer of heat sink compound on the
bottom of the transistor flange that mountsto the heat sink.

d. Place the transistor on the heat sink. Ensure that body and
leads are orientated properly as noted previoudy in transis-
tor removal procedure.

€. Insert two screws into transistor mounting holes and into
heat sink. Alternately turn the two screws in the transi stor
flange clockwise; using only minimal pressure until both
screws are snug. Final torque for the two screws should be
6-inch-1bs. Use a torque screwdriver for this operation to
ensure proper transistor to heat sink heat transfer.

f. Using aconstant temperature 65-watt soldering iron, solder
the tabs of the transistor to the proper positions on the pc
board. Use only enough heat to flow the solder over the
transistor leads.

9. Resolder the ends of the inductors that were removed.

h. Remove excesssolder flux from thetransistorsand resistors
by brushing with a suitable flux remover availablein elec-
tronic supply houses.

i. Reinstall modulein transmitter. Bring up drivelevel slowly
and check for proper operation of the Preamp.

WARNING: Disconnect primary power prior to servicing.
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WARNING: Disconnect primary power prior to servicing.
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FIGURE B-3
SEE SCHEMATIC PREAMP MODULE 1A10
839 7765 001

IN DRAWING PACKAGE

FIGURE B-4
SEE PREAMP REGULATOR BOARD
839 7729 002

IN DRAWING PACKAGE

FIGURE B-5
SEE SCHEMATIC PREAMP POWER MONITOR
839 6337 217

IN DRAWING PACKAGE

FIGURE B-6
SEE SCHEMATIC 150W MODULE
822 0960 001

IN DRAWING PACKAGE

END OF SECTION B

888-2385-001 B-5
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SECTION C
RF INTERMEDIATE POWER AMPLIFIER DRIVER MODULE ASSEMBLY

C.1. PURPOSE
The purpose of the IPA moduleisto amplify the output of the

Preamplifier module to the level required to drive the PA
amplifier stage to the desired level. A temperature sensor
(1TC3) provides a means by which the temperature of the
heatsink may be read out through the digital multimeter.

C.2. CIRCUIT DESCRIPTION

The 700 watt output I PA unit consists of two 350 watt assem-
blies. Aninput power splitter providesequal drivelevelstoeach
amplifier section from the common input. An output power
combiner sums the outputs of the two sections to the common
output.

Rev. D: 07-10-96 888-2385-001 C-1
WARNING: Disconnect primary power prior to servicing.






SECTION D
POWER AMPLIFIER CAVITY ASSEMBLY (1A2)

D.1. REMOVAL AND REPLACEMENT

ThePA Cavity assembly isan integral part of the main cabinet
structure. For thisreasonitisimpractical to removethecomplete
cavity unit. Adequate access has been provided to ensure al
componentswithin the PA Cavity may bereached for inspection
and servicing.

The tube socket deck (at the top of the center column) is the
only part of the cavity that isremoved as a subassembly. It may
then be serviced and/or repaired and then re-installed. Instruc-
tions for removal and reinstallation are found in the last para
graph under D.3.

D.2. PURPOSE

The purpose of the PA Cavity is to amplify the RF output of
the IPA moduleto therequired level for delivery to the RF load.
In addition, the PA cavity must provide output tuning capability
to match the 50 ohm output of the transmitter into loads exhib-
itingaVSWR of upto 1.7:1.

D.3. CIRCUIT DESCRIPTION

Refer to Figure D-5. The Power Amplifier Cavity assembly
employs a single high gain, high efficiency tetrode, the
9015/4CX20,000D. The stage is operated Class C in a quarter
wave cavity configuration. The combination of the high effi-
ciency tetrode and the quarter wave design ensure optimum
efficiency in converting DC anode input power into RF output
power. In addition, the quarter wave design ensures a wide
bandwidth is maintained from the exciter VCO output right
through to the transmitter output. Figure D-1 indicates the
typical overall RF bandwidth of the HT 30/35FM. Figure D-2
illustrates the typical PA cavity anode efficiency.

The RF input from the IPA moduleis connected to J1. The RF
energy passes through strip line filter A2 and is applied to the
PA input circuit (C9, L4, L5, and L8) which is tuned for
optimum input match.

The control grid bias (negative) is applied to E12 through a
hum null circuit. The resulting DC biaswith an AC component
is applied to the grid collet of the PA tube socket through RF
filter components L2, C2, C4, C8, C17, R2, R3and R6. Theac
component of the grid biasvoltage hel psto cancel theamplitude
modulating effects of AC filament voltage. C12, C22 and C24
are grid bias blocking capacitors and employ a thin sheet of
copper plated Kapton film as a dielectric.

Screen voltage from the High Voltage power supply cabinet
is connected to E11. The screen voltage is then routed to the
screen contact ring through the RF filter network formed by C1,
C3, C7, C16, L1 and R1. C11 is the screen blocking capacitor.
It isamechanical assembly and uses a sheet of film mylar asa
didectric. Arc gap E2 protects the dielectric material from
damage dueto excessive voltage. Therecommended gap setting
for E2 is.022 inches. See Figure D-3 for location of E2.

The AC filament voltage is connected to the cavity assembly
at E10 and GS10 and then from there to the tube socket by way
of wires 708 and 709. Filament metering components R7 and
C19 provideacurrent limited sample of the AC filament voltage
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at TB1-1 and TB1-2 for metering and display by the transmitter
controller.

Inductor L6 isamechanica part formed by the several spacers
that areinstalled between the screen blocker plate and the screen
contact ring. L6 is factory adjusted for optimum neutralization
and should not require adjustment in the field. C26 is the
variable neutralization capacitor.

Coarsetuning plate L7 and coarsetuning capacitor C25 set the
cavity to the approximate operating frequency. Air variable
capacitor C10 allows for fine tuning from the front panel con-
trol. Variable output loading is provided by vacuum variable
capacitor C13 operating in conjunction withinductiveloop L 10.

The network formed by capacitors C14 and C15, along with
inductor L3 prevent RF energy from leaving the cavity by way
of the high voltage cable. R5 and C20 provide transient protec-
tion for the DC plate supply line.

Plate blocking (bypass) capacitor C23 isformed by placing a
dielectric sheet (kapton) between the anode plate and the top of
the RF cavity. Thisstructureislocated in the air chamber above
the RF cavity. This capacitor allowsthe anode of the PA tubeto
be bypassed to ground for RF currents while being operated at
ahigh positive DC potential. Thisisarequirement asaresult of
operating the cavity and PA tube in a “grounded anode”’ con-
figuration. Thisallowsfor asimpler, morereliable anode block-
ing capacitor structure than if operation werein the more tradi-
tional “grounded cathode’ configuration. Arc gap E1 protects
this capacitor for transient overvoltage conditions. The recom-
mended gap setting is .313 inches. See Figure D-4 for location
of EL.

D.4. TUBE SOCKET REMOVAL (FILAMENT AND
CATHODE ASSEMBLY)

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-
MITTER BEFORE PERFORMING THE FOLLOWING STEPS. AL-
WAYS USE A GROUNDING STICK TO ENSURE THAT THERE
ARE NO RESIDUAL VOLTAGES PRESENT.

To remove the tube socket, use the following procedures:

a Remove power from the Main Cabinet and High Voltage
Power Supply by setting the power distribution breaker to
off. Open the transmitter cabinet rear door. L ocate standoff
insulators 1E1 and 1E7, and short these terminals with the
ground hook mounted on the rear door.

b. Remove the access covers (two outside, one inside) from
the PA cavity.

C.  Short tube anode/bypass plate and screen bypass plate with
ground hook.

d. Remove tube and place in shipping carton.

€. Remove screen bypass plate and arc gap held in place by
four nonmetallic spacersvia 1 nut and 3 screws.

f. Remove screen blocker material from top of tube socket
support plate.

D-1

WARNING: Disconnect primary power prior to servicing.



9. Through inner access area, locate and remove filament and
cathode |leads from tube socket lugs.

h. Remove filament metering board from tube socket lugs.

i. Unscrew hose clamp on filament air tube elbow and remove
elbow from the vertical copper tube.

J- Locate the four flat head screws on top of the tube socket
support plate that secure the four pillars to the plate.

k. After the screws are removed, the socket (with pillars
attached) can be lowered, rotated counterclockwise, and
pulled out through the access opening. Note that the grid
contact ring will remain attached to the bottom of the socket
support plate.

Replacement isthe reversal of the removal procedure.

The screen ring and blocker assembly screws areleft [oose on

assembly, allowingit to self center whenthetubeisinsertedinto
the socket at which time the holddown screws can be secured.

D-2

Adjust spark gap to recommended setting using feeler gauge.
The recommended gap setting for E2 is.022 inches.

D.5. TUBE REPLACEMENT AND C10 TUNING
RANGE

Thefront panel tuning control (C10) hasbeen designedto have
sufficient range for the tuning the cavity to resonance under a
wide set of conditions.

Thisincludes the normal variance encountered in the value of
the output capacitance of replacement tubes (V1). If however a
circumstance occurs that results in the plate tuning control
falling against atravel limit, the coarse tuning plate C25 may be
adjusted to set the normal tuning point back to the center of the
range of C10. Thismay be done by observing where C10 tunes.

If C1l0isagainst the stop wherethe plateisclosest to the center
column, move C25 closer to the center column. If C10 tunesto
the other limit (furthest from the center column), move C25
away from the center column. When afinal position of C25 is
found, tighten all hardware securely.

888-2385-001

WARNING: Disconnect primary power prior to servicing.
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Figure D-3. Location of Screen Arc Gap E2
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FIGURE D-5
SEE SCHEMATIC HT 30/35FM CAVITY
839 6337 259

IN DRAWING PACKAGE
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SECTION E
CURRENT MONITOR BOARD

E.1. PURPOSE

The purpose of the Current Monitor Board is to generate two
current sink pulse train outputs at frequencies proportiona to
Preamplifier and IPA currents. The current samplesare supplied
as voltages devel oped across current sampling resistors located
in the respective power supply or regulator.

E.2. OVERALL DESCRIPTION

The Current Monitor Board employstwo precision voltage-to-
frequency converters to transform the current sample inputs to
fixed amplitude variable frequency outputs. The current sample
inputs are voltages developed across small sampling resistors
located in the high side of the Preamplifier regulator output and
the IPA power supply. The voltage-to-frequency converters
have to operate with an input having acommon mode offset up
to approximately 45 Vdc. Therefore the power supplies on the
monitor board are not referenced to ground.

The outputs are in the form of a current sink at afrequency in
the range of 0 to 10 kHz, and proportional to the actual current.
These outputs are sent to the LED portion of two opto-isolators.
The transistor output sections operate as switches and supply
two fixed amplitude (4.7V across a zener diode) variable fre-
guency pulsetrains.

E.3. DETAILED CIRCUIT DESCRIPTION

TheCurrent Monitor SchematicisFigureE-2. It will behelpful
to refer aso to the overall schematic, Figure 8-1 or 8-2 and
Transmitter Interface/Backup Controller schematic, Figure P-
10. Since the current monitor circuits for both the Preamplifier
and IPA areidentical, the section used for Preamplifier current
monitoring will be described more fully.

Transformer T1 on the monitor board receives 230 Vac from
switch 1S8 and circuit breaker 1CB8 via 1TB4. Two bridge
rectifiersreceive AC voltage from separate T1 secondary wind-
ings. Three terminal 12V regulators, U1 and U2, provide oper-
ating voltageto the voltage-to-frequency convertersU3 and U4.

Capacitors C1 and C2 filter the regulator input voltages. Di-
odes CR3 and CR4 protect the regulators against an input short
to the regulator. It is important to note that since the current
samples are developed in the high side of the respective power
supplies, the current monitor board is not referenced to ground,
other than filtering provided by C5 and C6.

The Preamplifier current sample of approximately 1 Vdc, is
developed across R12 and R13 located in the Preamplifier
Regulator board (see Figure B-4) and isbrought into the current
monitor board on J1-7 and J1-8. Calibration is accomplished by
R1 using an externa ammeter. Diode CR7 provides protection
against excessive input voltage. Resistors R19 and R20 on the
Preamplifier Regulator board protect against a short in the
voltage-to-frequency converter U3.

ThelPA current sample of approximately 1 Vdc, is devel oped
across 1R4 shown on the overall schematic. The 3.9K resistors
1R9and 1R10 protect against ashort inthevoltage-to-frequency
converter U4 on the current monitor board.
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The output of the voltage-to-frequency converter U3 is pro-
vided as a current sink at pin 9. An unregulated voltage of
approximately 15 volts is available through R7 at J1-4, thence
viaribbon cable to J4-41 on the Transmitter Interface/Backup
Controller board. (See Sheet 3 of Figure P-10, 6-D). From J4-41,
the input goes to LED section of opto-isolator U17 and returns
to M4-15, back to Current Monitor J1-6 to U3-9.

V oltage-to-frequency converter U3 provides continuity to the
-V Sinput, pin 5, in the frequency range 0 to 10 kHz, depending
upon theinput voltage which isthe current sample. Because the
input to opto-isolator U17 isin the form of acurrent pulsetrain,
U17 in the Transmitter Interface/ Backup Controller board
provides avoltage pulsetrain to the CPU at afrequency propor-
tional to Preamplifier current. The pulsetrain amplitudeis 4.7V
as determined by CR75.

E.4. MAINTENANCE PROCEDURES

If the current monitor failsto operate normally asindicated by
no readings or incorrect reading of Preamplifier and/or 1PA
currents, and with normal | PA output power, proceed asfollows.

E.4.1. VISUAL INSPECTION

Visually check to make sure that connectors J1 on the module
and J4 onthe Transmitter I nterface/Backup Controller board are
properly installed. If connectors J1 and J4 are properly installed,
proceed to next paragraph.

E.4.2. MEASUREMENT OF POWER SUPPLY VOLTAGES

Using a suitable voltmeter (isolated from ground) measure the
regulator output at U1-2 if there is no Preamplifier current
reading, or U2-2 if there is no IPA current reading. If the
regulator output is normal, measure the current sampleinput to
the V to F converter U3 or U4. If thereisa DC input, then U3
or U4 is probably defective and should be replaced.

If either regulator has no output, check the unregulated input
at U1-1 and/or U2-1. If the input voltage(s) i/are normal, the
regulator(s) is/are probably defective and should be replaced.

If the unregulated inputs are low or absent, measure the sec-
ondary voltage supplied to the bridge rectifier. If the secondary
voltage is normal (10-12 VRMYS) then the bridge rectifier is
defective and needs to be replaced. Before replacing it, check
C1 and/or C2 for ashort. If defective, replaceit.

E.4.3. OPTO-ISOLATORS

The opto-isolators may be checked by substitution of aknown
good unit. If agood unit isnot available, and one current reading
isnormal, thetwo opto-isolators (U3 and U4) could be switched.
If both opto-isolators are suspected of being defective, an ohm-
meter could be used to check the LED section, as well as a
collector-emitter short in the transistor section.

E.5. CALIBRATION

There are two calibration adjustments on the Current Monitor
board. These are the Preamplifier and the IPA current adjust-
ments. Both calibration adjustments were done at the factory
and normally do not have to be recalibrated unless repairs have
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been made on the Monitor board. If recalibration is necessary,
proceed as follows.

E.5.1. PREAMPLIFIER CURRENT CALIBRATION

Connect an accurate clamp-on ammeter capable of handling
upto 10 Adcontowires99 and 299, accessiblebehind theaccess
door infront of the Preamplifier module. If theammeter appears
to be sensitive to RF pickup, go to the fuse input end of these
two wires.

E-2

Adjust the IPA for 400W to 500W output (or normal power
output) and adjust 1A4R1 until the transmitter multimeter, set
to PREAMPI position, readsthe same asthe clamp-on ammeter.

E.5.2. IPA CURRENT CALIBRATION

Connect an accurate clamp-on ammeter capable of reading up
to 30 Adc to wires 701 and 702 which are accessible behind the
access door in front of the IPA module.

Adjust the IPA for 400W to 500W output (or normal power
output) and adjust 1A4R2 until the Transmitter multimeter set
to IPA | reads the same as the clamp-on ammeter.

888-2385-001

WARNING: Disconnect primary power prior to servicing.
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FIGURE E-2
SEE SCHEMATIC CURRENT MONITOR BOARD
839 6337 208

IN DRAWING PACKAGE
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SECTION F
LOW PASS FILTER/DIRECTIONAL COUPLER

F.1. PURPOSE

The purpose of the Low Pass Filter and Directional Coupleris
to provide tuning, low pass filtering, and loading for the IPA
Amplifier. A second harmonic notch isincorporated in the low
passfilter. Thedirectional coupler provides DC outputs propor-
tional to forward and reflected power which are used for meter-
ing. This permits optimal matching between the IPA output and
the PA input. The reflected power output also permits VSWR
protection.

F.2. DETAILED CIRCUIT DESCRIPTION

The low pass filter may be viewed as a Pl LC filter followed
by aT LC filter. Refer to Figure F-1. The second harmonic trap
iscomposed of L3, CB, and C2. Thisnetwork isseriestuned for
resonance at the transmitter second harmonic. At thetransmitter
carrier frequency the network appears capacitive. Therefore,
when combined with L4, C3, and C4, it forms the Pl LC filter
section. The T filter is composed of L1, L2, C1, and C11.

In addition to low pass filtering, the multiple filter sections
permit optimal tuning and loading of the IPA and impedance
matching between the IPA and the PA. Capacitor C3 serves as
a tuning adjustment, and C1 is the IPA loading adjustment.
Capacitor CB isformed on the printed circuit board.

The directional coupler uses microstrip techniquesto form the
sensing lines. The principle of operation is that the two outside
line sections are coupled to the center conductor, both induc-
tively and capacitively. Thus RF voltages generated on the
outside lines are proportional to both voltage and current, per-
mitting power monitoring. Coupling to opposite ends of the
sense lines provides directivity.

Diode CR2 rectifies the forward power sample. Filtering is
provided by C6, L6, and C7. Capacitors C5 and C6 form a
capacitive voltage divider which tends to broaden out the fre-
guency response across the entire FM band. Resistor R3 pro-
vides proper termination of the sense line.

The Reflected Port of the Directional Coupler isterminated by
the resistance of R1 and R2 and nulled by the combination of
capacitor C12, inductor L7, and variable resistor R2. The rf
sample developed by the Reflected Coupler is then filtered to
remove harmonic components. The single section pi filter con-
sists of capacitors C8, C9, and inductor L5. The filtered rf
sample then appears across resistor R4. The filtered sample is
then rectified by diode CR1, developing a negative voltage
across aresistive voltage divider formed by R5 and R6. Capaci-
tor C10 removes any remaining rf energy from the sample
voltage. Reflected power indication is also sent to the VSWR
protection circuitry in the Transmitter Interface/Backup Con-
troller board.

F.3. ADJUSTMENTS

Tuning adjustments are done at the factory and do not reguire
further adjustment unless repair is made on the filter section. If
repair is required or misadjustment is suspected, proceed as
follows:
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a  Connect aBird 43 (or equivaent) wattmeter directly to the
directional coupler output.

b. Connect an FM band directiona coupler to the Bird Waitt-
meter.

C. Connect the output of the directional coupler to the PA
input.

d. Connect a spectrum analyzer to the forward port of the
directional coupler.

NOTE
Protect the spectrum analyzer input with suitable attenuators.

€. Connect a Simpson 260 to monitor voltage at C13.

f." Bring the transmitter to Plate ON status and 100W forward
IPA power on the Bird wattmeter by adjusting IPA Power
Control, 1R20.

g. Carefully adjust C1 and C3 for maximum power on the
Bird.

h." Adjust C12 and R2 for minimum reading on the Simpson
(reflected power).

i. Adjust C2 for minimum 2nd harmonic on the spectrum
analyzer.

NOTE
Fine tune C1 and C3 to one side of IPA forward power peak
which minimizes IPA amplifier current and maximizes |PA for-
ward power.

F.4. CALIBRATION PROCEDURES
Module repair may be indicated if there is malfunction in the

basic functions, unexplained changein | PA forward or reflected
power readings from normal, or change in IPA current. Visual
inspection of circuit board may revea area of component or
circuit board failure.

If visual examination fails to show circuit falure, use an
ohmmeter to provide more in-depth investigation. If thisfails,
proceed as follows:

a  Repeat the basic touch-up tuning procedure given in para-
graph entitted ADJUSTMENTS. It may be necessary to
compress or expand the coils on the board. If the circuit
board has been functioning properly, it should not be nec-
essary to readjust the coils. Some other component failure
may be masking the true problem.

b. If readjustment effort fails, it will be necessary to remove
the module from the transmitter. Place the module on a
bench, and remove the cover to expose the board. Connect
a directional coupler between the input (J2) and an RF
signal generator. Connect the module output (J1) to a 50
ohm load. Connect a Simpson 260 meter to E1 (reflected
power meter output).

C. Use the signal generator, oscilloscope, and chmmeter to
|ocate and replace the defective component or components.
After repair, readjust per paragraph entitted ADJUST-
MENTS.

F-1
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FIGURE F-1
SEE LOW PASSFILTER & DIRECTIONAL COUPLER
839 5303 001

IN DRAWING PACKAGE
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SECTION G
CONTROLLER ASSEMBLY 1A6

G.1. INSTALLATION
The Controller Assembly isacomponent of the Main Cabinet
and requires no separate installation procedure.

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-
MITTER AND HIGH VOLTAGE POWER SUPPLY BEFORE PER-
FORMING THE FOLLOWING STEPS. ALWAYS USE A GROUND-
ING STICK TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-
AGES PRESENT.

G.2. REMOVAL AND REPLACEMENT

The Controller Assembly is located behind the Mimic Panel
display panel (which includes the Digital Multimeter). To ac-
cessthe Controller, open the Mimic Panel (by releasing thetwo
captive thumbscrews). To remove the Controller, remove the
four screws from the edges of the Controller front panel.

The Controller is mounted on a slide-out assembly. As soon
asthe four screws are removed from the edges of the panel and
the ribbon cable is disconnected from the front of the CPU
module (at location A10), the Controller may be withdrawn
from the transmitter several inches. There is a cable assembly
alongside the Controller on theleft sideand it may tend to catch
behind the main pandl. If thishappens, simply reach through the
opening with onefinger and pressthe cable toward the Control-
ler side panel. The Controller may now bewithdrawntothelimit
of the dides (about 10"). In this position, accessis permitted to
most of the Transmitter Interface/Backup Controller board
(which is mounted flat on top of the Controller Assembly).

If complete removal isrequired, disconnect the ribbon cables
from the connectors along the rear of the Transmitter Inter-
face/Backup Controller board and the Temperature sensor cable
from the right front area of the board.

Check each one to be sure that it is marked with the number
of the connector (to facilitate replacement). Next, remove the
cable clamp screw from the left side panel of the Controller
Assembly. Carefully unplug this cable from the front bottom-
mounted connector (J4) on the Transmitter |nterface/Backup
Controller board.

At this point, the remaining connections to the Controller are
the two cables at the rear of the Controller Assembly (J1, J2),
the cable to the rear bottom-mounted connector (J3) on the
Transmitter Interface/Backup Controller board and the ground
strap mounted with a push-on connector at the bottom left rear
of the Controller Assembly. It may be easier to remove these
connectionsfrom therear (through therear door) by pushing the
Controller Assembly part way into the cabinet. The two connec-
tors on the rear pandl (J1 and J2) have retaining latches which
may be released by sgueezing on the latch ribs close to the rear
panel and pulling the connector away from the panel.

After al of thewiring to the Assembly has been disconnected,
dide the Assembly to the front. Lift the Assembly and push it
to the rear about an inch, “fegling” for the release openings in
the dide assembly. When found, the Controller Assembly will
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move up about 1/4th inch and may now be removed from the
cabinet by pulling forward.

The rear panel may be opened to gain accessto the interior of
the Controller Assembly, including the Main and Auxiliary
Power Supplies and the rear of the Motherboard. Place the
Controller on aconvenient work surface and remove the screws
holding the rear panel in place. PLEASE BE CAREFUL] The
rear panel supports the Main Controller Power Supply and is
heavier than might be expected. Take care to retain al of the
locking hardware and screws for replacement later. The cabling
to the rear panel will alow the pand to lie flat on the work
surface. Provide a support, such as a book, for the panel so that
no pressure is applied to the connectors that are mounted on the
rear panel.

Replacement is achieved through the reversal of the steps
described above.

Push the lower portion of the dide feet (on the bottom of the
Controller Assembly) into the dide assembly channels and
allow them to drop down through the release openings. The
assembly may now by pulled forward or pushed back as re-
quired. Be careful when re-connecting the cables to J1, J2, J3,
and J4 to dressthe cable harness so asto permit easy withdrawal
of the Controller Assembly.

Re-connect the ground cable and all of the ribbon connectors
and the Temperature sensor cable to the proper connectors on
the Transmitter Interface/Backup Controller board. Push the
Controller Assembly carefully into place, taking care not to
damage the ribbon cable that connects to the front of the CPU
module (A10). When in place, and after all of the cables have
been checked for proper location (when viewed from the rear)
replace the four screws along the edges of the Controller front
panel. Close the rear door, apply power to the cabinet and make
apreliminary check of the operation of the Controller. If satis-
factory, close the Mimic Pandl and retain it with the captive
hardware.

G.3. PURPOSE

The Controller is the logical heart of the HT 30/35FM. The
Transmitter Interface/Backup Controller board (onthetop of the
Controller) contains al of the interface and rf suppression
circuitry for thecircuitsconnecting the Microprocessor Control-
ler with the ac and rf control circuits in the transmitter Main
Cabinet and the High Voltage Power Supply. In addition, the
Transmitter Interface/Backup Controller board contains the
BACKUP Controller circuitry and the circuitry for the front-
panel meters.

Included inthe Controller card cage are the components of the
Microprocessor Controller, which normally operate the trans-
mitter. To support both the Microprocessor and Backup Con-
trollers, the Controller Assembly contains the Main and Auxil-
iary Controller power supplies. These power supplies aso pro-
vide power for the Mimic Panel and the Digital Multimeter.
Refer to Figure G-1, Controller System Simplified Diagram.

G-1

WARNING: Disconnect primary power prior to servicing.



Alsoincludedinthe Controller Assembly isthe Control Status
module. It is mounted on the front of the Controller to the left
of the card cage. It is functionally the Transmitter Inter-
face/Backup Controller board and is described more fully with
that equipment.

G.4. CIRCUIT DESCRIPTION

Refer to Figure G-2 (Schematic Diagram 839 6337 222). There
aretwo acinputsto the Controller so that the two power supplies
may beoperated independently (J1). The Controller Main power
supply (A14) provides+5 Voltsfor theMimic Panel (and Digital
Multimeter) from 1TB1-11 via J2 and for the Microprocessor
from TB1-12. A -5 Volt supply for the Microprocessor is
derived from TB1-5.

Plus 12 and -12 Volt supplies from 1TB1-8 and 1TB1-7 are
connected to the Microprocessor, the Mimic Panel (via J2) and
the Transmitter Interface (viathe Auxiliary Power Supply).

The Auxiliary Power Supply (A15) contains adiode switch to
permit the Transmitter Interface +12 and -12 Volt suppliesto be
derived from either the Main supply or the Auxiliary supply. In
addition, the Auxiliary Power Supply containsa+10Volt source
(derived from either power supply) and a 24 Volt ac time
standard for the Microprocessor (via the Transmitter Inter-
face/Backup Controller board and Digital 1/0 module, A6). The
remaining wiring between J2 and the Transmitter Inter-
face/Backup Controller board is for the circuits controlled by
the four pushbuttons in the center of the Mimic Panel.

All wiring tothe Microprocessor boards (CPU, Analog I/O and
Digital 1/0 modules) is contained either in the wiring harness
within the Controller Assembly (which connectsto the M other-
board, A11) or inthethreeribbon cableswhich connect between
the modules and the Transmitter Interface/Backup Controller
board.

READINGS ¢ALL>

MAIN
CONTROLLER
P/S

ANALOG

Pl
CPU 1Iv0

Iv0

DIGITAL

STATUS IN

MAIN CONTROLLER

SWITCH

CONTROL OUT

AUX
P/S

1
TRANSMITTER | BACKUP

INTERFACE | CONTROLLER
1

REMOTE
CONTROL

2239-037

READINGS IN (PRINCIPLE)

ARROWS INDICATE COMMUNICATION DIRECTION
> INDICATES ONE DIRECTION COMMUNICATION

¢> INDICATES TwO DIRECTION COMMUNICATION

Figure G-1. Controller System Simplified Diagram
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WARNING: Disconnect primary power prior to servicing.



FIGURE G-2
SEE SCHEMATIC TRANSMITTER CONTROL UNIT 1A6
839 6337 222

IN DRAWING PACKAGE

FIGURE G-3
SEE SCHEMATIC SCHMITT TRIGGER
839 8023 002

IN DRAWING PACKAGE
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SECTION H
MOTHERBOARD 1A6A11

H.1. INSTALLATION
The Motherboard is a component of the Controller and re-
quires no separate installation procedure.

H.2. REMOVAL AND REPLACEMENT

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER AND HIGH VOLTAGE POWER SUPPLY BEFORE PER-

FORMING THE FOLLOWING STEPS. ALWAYS USE A GROUND-

ING STICK TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-

AGES PRESENT.

To access the Motherboard for service, first follow the appro-
priate instructions for remova of the Controller. Place the
Controller on aconvenient work surface and removethe screws
holding the rear panel in place. PLEASE BE CAREFUL] The
rear panel supports the Main Controller Power Supply and is
heavier than might be expected. Take care to retain all of the
locking hardware and screws for replacement later. The cabling
to the rear panel will alow the panel to lie flat on the work
surface. Provide a support, such as a book, for the panel so that
no pressure is applied to the connectors that are mounted on the
rear panel.

Asviewed from the rear of the Controller, the Motherboard is
the large pc board directly in front of the space occupied by the
Main Controller Power Supply (when therear panel isin place).

Removal of the Motherboard (if required) is accomplished as
follows: first, unplug and set asidethe CPU, Analog 1/O, Digital
1/O pc boards. Rel ease the ribbon cable clamps on the Spacer pc
boards, feed the ribbon cables out through the slotted openings
in the boards and remove them from the assembly.

Next, unsolder the seven wiresin the harness connecting to the
Motherboard, being careful to note which wire connects to
which terminal. Make sure that the wire numbers agree with
those on Transmitter Control Unit wiring diagram, 839 6337
222 (Figure G-2). The identity of each circuit is etched on the
board.

Next, remove the twenty (20) screws which enter the edge
connector mounting lugs from the front side. The M otherboard
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(with the pc board sockets attached to it) may now be removed
from the assembly.

Re-assembly isaccomplished by reversing the preceding proc-
ess. Be sureto install the Motherboard with the proper orienta-
tion: printed circuit socket terminas 1 and 2 go toward the top,
terminals 55 and 56 go toward the bottom.

After installing the three Spacer pc boards, install the Digital
1/0, Analog 1/0 and CPU boards. Theeasiest way toinstall these
boardsisasfollows: hold the pc board in the right hand, connect
the ribbon cable, press the cable flat aong the component side
of the board with theleft hand and start the board into the guides
with both hands making a “sandwich” of the board. After the
board is started into the guides, remove the left hand and the
cablewill follow the board asit is pushed in with the right hand.

H.3. PURPOSE

The purpose of the Motherboard is to provide all of the
computerrelated connections required by the Digital 1/0, Ana-
log 1/0 and CPU pc boards. These connections consist of the
power supply circuits, power fail sense and pushbutton reset
circuits as well as the address and data bus groups used by the
CPU and the 1/O boards.

H.4. CIRCUIT DESCRIPTION

Refer to Figure H-1 (Schematic Diagram 839 6337 177). The
circuit is nearly self-explanatory. All of the circuits on the
Motherboard are bussed (paralleled) to all ten (10) sockets, J1
through J10, except the Priority Control circuit, which passes
through each module in series on its way to the CPU (which
must be located in the last connector). To complete this circuit,
each of the Spacer printed circuit boards has a jumper from
terminal 51 to terminal 52. If the Spacer Board in J7 or J9
(location A7 or A9) is unplugged, the system will cease to
function properly. The schematic diagram contains a sketch of
a portion of two typical sockets (as view from the front of the
assembly) indicating the actual arrangement of the terminals.

Thiswill assist atechnician in locating circuits with a ‘ scope
probe’.

H-1

WARNING: Disconnect primary power prior to servicing.



H-2

FIGURE H-1
SEE SCHEMATIC, MOTHERBOARD
839 6337 177

IN DRAWING PACKAGE
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SECTION J
ANALOG INPUT/OUTPUT BOARD

J.1. INSTALLATION
The Analog Input/Output board is a component of the Con-
troller and requires no separate installation procedure.

J.2. REMOVAL AND REPLACEMENT

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER AND HIGH VOLTAGE POWER SUPPLY BEFORE PER-

FORMING THE FOLLOWING STEPS. ALWAYS USE A GROUND-

ING STICK TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-

AGES PRESENT.

Use the cam lever mounted on the upper corner of the module
to extract the Analog 1/0 board from the socket. Disconnect

ribbon cable connector from the board.

J.3. PURPOSE

The purpose of the Analog I/O board isto serve asan interface
between analog sampler of voltage, current, power and other
inputs, and the various digital displays of these parameters.

J.4. CIRCUIT DESCRIPTION

Refer to Figure J-2 for the following discussion.

The Analog 1/0 board is under the control of the Centra
Processor Unit (CPU) and receives control inputs on P1. Some
of theseinputs (A2-A7) are directed to U1 which isa program-
mable read only memory (PROM). When all outputs (1/0-0
through 1/0-7) are low, the output of U5 permits digital data
outputsto exit the module via U2. Read, write and I/O Request
(al active low) inputs are also used to generate control signas
for the module.

Digital data in and out is handled by U2, a bi-directiond bus
transceiver. Data is transferred into the Analog 1/0O board when
enable input pin 19 is low (E) and pin 1 is high (DR). Data is
transferred out of the module when DR input islow. When enable
input pin 19 is high, no datamay be transferred either direction.

Dataentersthe Analog I/0 board viaU2 and isdirected to U14
which is a CMOS multiplying digital to analog converter
(MDAC). Theoutput of U14 isthusafunction of the datainputs
(BDO through BD7) and thereference (multiplying) input com-
ing in on pin 15. The reference input comes from a Sample and
Hold circuit, U9. Theinput to the Sample and Hold isthe output
of the multiplying DAC (MDAC). Thus the function of the
Sample and Hold is similar to an AGC control on the MDAC.

Theoutput of the Sampleand Hold isproportional tothedigital
data to the MDAC. This analog output is also sent to buffer
amplifier U12, and the output of U12 goesto U11, whichisan
analog to digital converter (ADC). Digital data is then taken
from U11 and directed to U2, the bi-directional bus transceiver
andisavailable asdata at P1, pins 7 through 14.

Analog data proportional to transmitter current, voltage,
power and other monitored parameters enters on J3 and goesto
U16 and U19 through U21, which are analog multiplexers
designed to connect one of eight inputsto acommon output line
(pin 9) according to athree bit addressinput (BD0O-BD2). These
multiplexers have an asynchronous reset (pin 18) and a write
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input (WR) at pin 1. The enable input on pin 3 must be high to
enable the address |atches.

The analog outputs from U16 and U18 through U21 are
directed to U17. Component U17 is a one of eight lines multi-
plexer. The output of U17 is a multiplexed stream of analog
outputs which are sent to buffer amplifier U15, through a
cdibration control R14, then to U14. The digital data inputs
(BDO-BD7) set latches during the write cycle (WR). A binary
R-2R network, which has its input at pin 15 (reference input
from the Sample and Hold circuit, U9), thus supplies an analog
output to pin 1. This output is modified by the feedback input
to pin 16, which is determined by the multiplexed outputs
representing monitored transmitter parameters. The adjustment
R14 permits calibrating the meter function.

Retriggerable one-shot U6 isused to monitor continued opera-
tion of the board. Normal trigger inputs to U6 will prevent the
one shot from timing out, which would permit DS1 to extin-
guish. The timing period is determined by R3 and C2. Slight
blinking indicates normal module activity.

Power Supply samples (+ and -12 Vdc) and temperature are
available a pins 12, 13, and 8, respectively, of U16.

The digitd to analog converter U22 receives digitd inputs from
the CPU, and in turn generates a ramp which is used by the
Preamplifier regulator to increase the RF output power from zero
to the normal output level. When the transmitter is under control
of the Backup Controller, therampisgenerated by aramp generator
on the Transmitter Interface/Backup Controller board.

J.5. MAINTENANCE

J.5.1. PREVENTIVE MAINTENANCE
Preventive maintenance consists in keeping the circuit board
clean and free of dust, and the connectors properly installed.

ARNING

THE ANALOG /0 BOARD SHOULD NEVER BE REMOVED OR
INSTALLED UNDER POWER. ALWAYS TURN THE TRANSMIT-
TER OFF, AND DISCONNECT ALL PRIMARY POWER FROM THE
TRANSMITTER AND HIGH VOLTAGE POWER SUPPLY. USE
GROUNDING STICK TO DISCHARGE ALL CAPACITORS.

J.5.2. CORRECTIVE MAINTENANCE

J.5.2.1. ADJUSTMENTS

Thereisonly one adjustment on the board, which isR14. This
adjustment was done at the factory and should not require
readjustment.

J.5.3. TROUBLESHOOTING AND REPAIR

The Analog /O board is difficult to troubleshoot without
speciaized test equipment. It is also very difficult to repair
because of the multilayer board construction. Attemptsto repair
may damage the board beyond repair. The board should be
returned to HARRIS CORPORATION, Broadcast Products
Division for repair. Refer to paragraph on Returns and Ex-
changes.

J-1

WARNING: Disconnect primary power prior to servicing.
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Figure J-1. Analog I nput/Output Board

888-2385-001
WARNING: Disconnect primary power prior to servicing.




FIGURE J-2
SEE SCHEMATIC, ANALOG I/0
839 6337 153

IN DRAWING PACKAGE
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SECTION K
DIGITAL INPUT/OUTPUT BOARD

K.1. INSTALLATION

The Digital Input/Output Board (Digital 1/0) is a component
of the Main Controller and requires no separate installation
procedure.

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-
MITTER AND HIGH VOLTAGE POWER SUPPLY BEFORE PER-
FORMING THE FOLLOWING STEPS. ALWAYS USE A GROUND-
ING STICK TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-
AGES PRESENT.

K.2. REMOVAL AND REPLACEMENT

The Digital 1/0 Board is located in the controller card cage.
Use the cam lever mounted on the upper corner of the module
to extract the Digita 1/O board from the socket. Disconnect
ribbon cable connectors from the board.

K.3. PURPOSE

The purpose of the Digital 1/0 board isto serve asaninterface
between the CPU and transmitter control circuits and status
indication circuits.

K.4. CIRCUIT DESCRIPTION

Refer to Figure K-2 for the following discussion.

Digital datafrom the CPU enterson P1 and isreceived by U1
whichisabi-directional bustransceiver. The Directional (DIR)
input and Enable input (ENA) determine the direction of trans-
fer. Whenthe DR input isHigh, dataentersthemodule and exits
the module when DR is Low. If ENA input is high, the trans-
ceiver is disabled (high impedance output).

Digital dataoutput from U1 goesto U1l and U14. DeviceU11
is auniversal interrupt controller and U14 is a programmable
keyboard/display interface.

Both of these devices have a bi-directional data bus, and the
direction of dataisdetermined by thelACK, WR, and RD inputs
(al active low).

The universal interrupt controller receives interrupt requests
(IREQO-IREQY7) from the transmitter overload comparators
located on the Transmitter Interface/Backup Controller board
(Refer to Figure P-10 sheet 2) and informs the CPU that its
services are required. These inputs are held high by pullup
resistorsto +5Vdc. An overload condition will pull the respec-
tive input low through the diode and U11 thus receives an
interrupt request.

The response to the interrupt (all of which are asynchronous)
isthat up to four programmabl e response bytes are output on the
data bus and out of the board via U1. The transmitter response
to the overload is thus controlled by means of this output by the
CPU. Thedirection of dataisdetermined by thel ACK, WR, and
RD inputs (all active low).

Device U14 serves as the interface between the Transmitter
Interface/Backup Controller Read Line and Select Lines (RLO-
RL7 and SLO-SL7, respectively) and the CPU. Refer to the
Figure P-10. There Read and Select Line inputs serve as trans-
mitter status inputs to the CPU via U14, and are used in trans-
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mitter control. (Refer to the description of the Transmitter
Interface/Backup Controller.)

The Select Line outputs SL0-SL 3 from U14 provide acontinu-
ous binary count from zero to fifteen. Three of these outpuits,
SLO-SL2, are directed to U13 which is a one of eight de-
coder/multiplexer. These three outputs count continuously in
binary from zero to seven. The outputs SLO-SL 7 are normally
high, and with a binary weighted three bit input, when enabled
viaahigh input on pin 6, will produce eight mutually exclusive
active low outputs.

These outputs are used to scan the matrix in the Transmitter
Interface/Backup Controller.

The Read Lines RLO-RL7 are the return lines for the Scan
Lines through the matrix in the Transmitter Interface/Backup
Controller (Figure P-10, Sheet 1).

Thus as the Scan lines (U13) are cycled low, one at atime, if
the corresponding matrix point located on the Transmitter I nter-
facel Backup Controller board is closed, alow input is thereby
supplied to the corresponding Read Line input of U14. The
outputs AO-A3 and B0-B3 then respond appropriately to the
matrix inputsto givethetransmitter statusviaU15through U19,
which are octal latched peripheral drivers. The matrix provides
information asto transmitter status. Refer to Figure P-10.

The outputs A0-A3 and B0O-B3 are synchronized to the Scan
Lines SLO-SL 3 and are used by the multiplexed display of the
transmitter.

The octal latched periphera drivers U15-U19 receive eight
databitsfromthe programmabl e keyboard/display interfaceand
when properly enabled provide latched outputs with open col-
lector outputs. Positive input edge latching is used. If the CLR
input is high, when STR input goes low, the datainputs will be
latched. When the data input is high, the output will be low
(driver transistor turned on).

The active low strobe input (STR) is developed by U12 in
response to the Select Line outputs of U14.

Thedigital data stream entering viaU1 isthus processed so as
to provide completetransmitter statusindication and transmitter
control and overload protection and involves the CPU and
Transmitter Interface/Backup Controller board.

Status of the Digital 1/0 Board may be determined by observ-
ing thered LED, DS1 on the card edge. ThisLED isdriven by
the output of U9 which isaretriggerable one-shot. Aslong asa
continuous stream of inputsis received on the B input, and A is
low, the LED will be on. Normally adlight flicker is expected.

Addressinput dataisreceived viaU2 whichisareceiver/trans-
mitter. Both enable inputs (G1 and G2) are low, thus enabling
all driver units. The addressinput (A0-A3) iscompared with the
address input determined by J2 (B0O-B3). When both addresses
are equal, U5, which isafour bit comparator, supplies an A=B
output (high) which enables U1-19 via U4-6 and U20-8.

K-1

WARNING: Disconnect primary power prior to servicing.



K.5. MAINTENANCE

K.5.1. PREVENTIVE MAINTENANCE
Preventive maintenance consists is keeping the board clean
and free of dust, and the connectors properly installed.

ARNING

THE DIGITAL 1/O BOARD SHOULD NEVER BE REMOVED OR
INSTALLED UNDER POWER. ALWAYS TURN THE TRANSMIT-
TER OFF, AND DISCONNECT ALL PRIMARY POWER FROM THE
TRANSMITTER AND HIGH VOLTAGE POWER SUPPLY. USE
GROUNDING STICK TO DISCHARGE ALL CAPACITORS.

K.5.2. CORRECTIVE MAINTENANCE

K.5.2.1. ADJUSTMENTS
There are no adjustments or calibrators on the Digital 1/0
Module.

K.5.3. TROUBLESHOOTING AND REPAIR

The Digital 1/0 board is difficult to troubleshoot without
specialized test equipment. It is aso very difficult to repair
because of the multilayer board construction. Attemptsto repair
may damage the board beyond repair.

The board should be returned to HARRIS CORPORATION,
Broadcast Products Division for repair. Refer to paragraph on
Returns and Exchanges.

888-2385-001

WARNING: Disconnect primary power prior to servicing.
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WARNING: Disconnect primary power prior to servicing.
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K-4

FIGURE K-2
SEE SCHEMATIC, DIGITAL 1/0
839 6337 171

IN DRAWING PACKAGE
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SECTION L
CENTRAL PROCESSOR UNIT (CPU)

L.1. INSTALLATION
The Centra Processor Unit (CPU) isacomponent of theMain
Controller and requires no separate installation procedure.

ARNING

BEFORE BEGINNING ANY WORK IN THE MAIN CABINET, RE-
MOVE ALL POWER FROM THE TRANSMITTER MAIN CABINET
AND HIGH VOLTAGE POWER SUPPLY. ALWAYS USE A
GROUNDING STICK (INSIDE THE REAR DOOR OF THE MAIN
CABINET) TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-
AGES PRESENT.

L.2. REMOVAL AND REPLACEMENT

The CPU board is located in the card cage of the Controller
card cage. Use the cam lever mounted on the upper edge of the
card to extract the card from the socket. Disconnect the ribbon
cable connectors from the board.

L.3. PURPOSE

The purpose of the CPU isto provide the major portion of the
microprocessor control of the transmitter operating system. Itis
the brain which controls the entire transmitter. In the unlikely
event that it should malfunction, the transmitter will automat-
ically switch to the Backup Controller.

L.4. CIRCUIT DESCRIPTION

The CPU is designed around the Z-80 microprocessor. Sup-
porting the microprocessor isa2K non-volatile Random Access
Memory (NOV RAM), 8K of Random AccessMemory (RAM)
and two 32K Erasable Programmable Read Only Memories
(EPROM).

The CPU board isapurchased module and the software details
are proprietary.
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Various jumpers on the board permit configuring the module
properly. This is done at the factory and is not intended to be
user adjustable.

L.5. MAINTENANCE

L.5.1. PREVENTIVE MAINTENANCE
Preventive maintenance consistsin keeping the module clean
and free of dust and the connectors properly installed.

ARNING

THE CPU BOARD SHOULD NEVER UNDER ANY CIRCUM-
STANCES BE REMOVED OR INSTALLED UNDER POWER. AL-
WAYS TURN THE TRANSMITTER OFF, AND DISCONNECT THE
PRIMARY POWER FROM THE TRANSMITTER AND HIGH VOLT-
AGE POWER SUPPLY. USE THE GROUNDING STICK TO DIS-
CHARGE ALL CAPACITORS IN THE TRANSMITTER AND HIGH
VOLTAGE POWER SUPPLY CABINET.

L.5.2. CORRECTIVE MAINTENANCE

L.5.2.1. ADJUSTMENTS
There are no user adjustments on the CPU board.

L.6. TROUBLESHOOTING AND REPAIR

It is not possible to troubleshoot the CPU board without
specialized test equipment. It is very difficult to repair the
modul e because of themultilayer printed circuit board construc-
tion. Attemptsto repair may damage the module beyond repair.
If the module should be suspected of malfunctioning, please
return the module to HARRIS CORPORATION, Broadcast
Products Division. Refer to paragraph on Returns and Ex-
changes.

L-1

WARNING: Disconnect primary power prior to servicing.






SECTION M
CONTROL STATUS BOARD

M.1. INSTALLATION
The Control Status Board isacomponent of the Controller and
requires no separate installation procedure.

M.1.1. REMOVAL AND REPLACEMENT

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER AND HIGH VOLTAGE POWER SUPPLY BEFORE PER-

FORMING THE FOLLOWING STOPS. ALWAYS USE A GROUND-

ING STICK TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-

AGES PRESENT.

To remove the Control Status board for service, remove the
screws holding the board to the front panel of the Controller.
Pull the board away from the Controller and disconnect the

connector from the board.

M.2. PURPOSE

The Control Status Board has several unrelated functions. The
main purpose is to provide visua indication (LED’s) of trans-
mitter overload status, and transmitter control circuitry status -
both Main and Backup Controllers.

Other features include overload adjustment potentiometers,
power (PA and IPA) calibration amplifiers, Backup Controller
IPA power level potentiometer, PA bypass switch and
Main/Backup Controller select switch. Refer to Figure M-2.

It may also be helpful to refer to the Transmitter Inter-
face/Backup Controller schematic, Figure P-10.

M.3. CIRCUIT DESCRIPTION

The overload LED inputs, and transmitter (main) control cir-
Cuit statusinputs are active low. Both sets of inputs operate on
the Transmitter

Interface/Backup Controller board. A low input on any line
completes the circuit for the respective LED, current limiting
resistor and +12 Vdc source.

The inputs to the LED’s used to indicate transmitter status
when operating off the Backup Controller are active high. The
LED’s are returned through current limiting resistors to J1-49
and 50. These connector pins are connected via ribbon cable to
the Transmitter Interface/Backup Controller board at J11-49
and 50 (Figure P-10, Sheet 2, B9). These pins are connected to
ground by the Main/Backup control relay K1 when in the
Backup Controller mode. In the Main Controller mode, K1
provides +12 Vdc to the backup status LED’s, making them
inoperative.

The transmitter overload adjustment pots, R97 through R100,
provide overload limit inputsto the respective overload compa-
rators. These limit inputs may beread directly in correct el ectri-
cal units on the transmitter multimeter by calling up the respec-
tive overload readings.

The IPA and PA power calibration amplifiers (U1 & U2)
receive their respective inputs from the Directional Coupler
buffer amplifiers located on the Transmitter Interface/Backup
Controller board (Figure P-10, Sheet 3, 8B).

888-2385-001

These buffer amplifiers are unity gain, non inverting buffers.
Their outputs are directly proportional to the outputs of the
respective directional couplers.

The potentiometers on the calibrating amplifiers permit the
transmitter multimeter to be calibrated for IPA and PA forward
and reflected power, using an external standard.

Since the directional couplers’ outputs are negative, and the
buffer amplifiers on the Transmitter I nterface/Backup Control-
ler board are noninverting, the inputsto the calibrating amplifi-
ers will be negative. The inverting inputs are used by the
calibrating amplifier; therefore, the outputs are positive.

The PA forward and reflected power calibration amplifiers
haveaCAL/V SWR switch which divertsthe PA forward power
sample voltage from U1-1 into the front panel power meter
switched to the reflected power position. This permits the
VSWR meter to be calibrated to the transmitter normal output
power by adjusting R105 to “CAL” mark on the power meter.

Thebackup IPA level potentiometer R13receivesarampinput
from the Transmitter Interface/Backup Controller board at J1-1.
The potentiometer is adjusted to set the ramp voltage level to
the Preamplifier regulator so that the power output of the trans-
mitter with the Backup Controller will be the same as with the
Main Controller.

Switch S1 controls the latching relay K1 on the Transmitter
Interface/Backup Controller board to select Main or Backup
Controller mode. Switch $4 disablesthe PA circuitsinthe event
of aPA failure so that the transmitter may be operated in the PA
bypass mode.

M.4. MAINTENANCE
M.4.1. ADJUSTMENTS

M.4.1.1. OVERLOAD ADJUSTMENTS

These adjustments are made at the factory, but may be easily
changed if conditions change.

Use the transmitter multimeter to read the PA OVLD. Adjust
R97 for desired PA current limit vaue.

Repeat the procedure of the previous step for the screen current
limit, using R98. For PA VSWR and IPA VSWR, use R99 and
R100 respectively.

M.4.2. POWER AMPLIFIER CALIBRATION ADJUST-
MENTS
The following calibration adjustments should only be made if

an accurate power meter is available.

M.4.2.1. IPA POWER CALIBRATION

Connect aBird 43 power meter (or equivalent) directly to the
output of the IPA Low Pass Filter unit. Connect an FM band
directional coupler to the Bird power meter. Connect the output
of the directional coupler to the PA input.

Turn thetransmitter ON and set the | PA Power Control adjust-
ment to 400W to 500W (or normal IPA output power) as
indicated on the Bird power meter.

WARNING: Disconnect primary power prior to servicing.



Set the transmitter multimeter to IPA FWD. Adjust R103 on
the Control Status board to make the multimeter reading agree
with the Bird power meter.

M.4.2.2. IPA REFLECTED POWER

Reduce the IPA forward power to minimum using the IPA
Power Adjust control.

Insert a 25 watt element in the Bird power meter. Set the
element to read reflected power.

Increase the IPA Power Adjust for normal power output as
read on the IPA FWD multimeter reading. Be sure to monitor
the IPA reflected power reading on the Bird power meter.
Readjust the GRID TUNE and/or MATCH as required to limit
the reflected power to less than 25 watts.

Detune the GRID TUNE and/or MATCH to increase the |PA
reflected power to 25 watts as read on the Bird power meter. Set
the transmitter multimeter to IPA REF.

Adjust R104 onthe Control Statusboard to makethe multime-
ter reading agree with the Bird power meter.

Removethedirectional coupler and Bird power meter. Renull
the I PA reflected power meter reading.

Set the multimeter to IPA OVR. Adjust R100 on the Control
Status for areading of 25 watts (or the desired reading) on the
multimeter.

M.4.2.3. PA FORWARD POWER CALIBRATION

Operate the transmitter into a calorimetric load or insert an
accurate power meter so that power output may be accurately
measured. Set the transmitter to normal output power.

Set the Transmitter Multimeter to PA FWD. Adjust R101 to
make the multimeter agree with the external power meter.

Check the front panel power meter. Adjust R3 on the switch
board (behind the dress panel) if necessary to make the meter
agree with the multimeter reading.

M.4.2.4. PA REFLECTED POWER CALIBRATE

The following procedure should be performed with AC powr
applied to the main cabinet only and with plate and filament
circuits de-energized (OFF).

Locate connect pair 1P11/1J11 on the top of the transmitter
cabient. Desengage 1P11 from 1J11.

Using a stable, variable source of DC voltage, apply -0.900
Vdc to the center pin of 1J11 referenced to the shell of 1J11
(GND). Use a digital voltmeter to measure the voltage while
appliedto 1J11. (NOTE: ThePA VSWR LED onthetransmitter
front panel may illluminate at thistime.)

Select the PA REF position on the digital multimeter. Adjust
R102 on the Control Status board to set the PA REF reading on
the digital multimeter to 2.2 kW.

Disconnect the voltage source from 1J11 and reconnect 1P11.
Depress the front panel RESET switch to clear any overload
indications.

888-2385-001

WARNING: Disconnect primary power prior to servicing.
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WARNING: Disconnect primary power prior to servicing.

M-3



FIGURE M-2
SEE SCHEMATIC, CONTROL STATUS
839 6337 297

IN DRAWING PACKAGE
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SECTION N
AUXILIARY POWER SUPPLY

N.1. INSTALLATION
The Auxiliary Power Supply isacomponent of the Controller
and requires no separate installation procedure.

N.2. REMOVAL AND REPLACEMENT

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER AND HIGH VOLTAGE POWER SUPPLY BEFORE PER-

FORMING THE FOLLOWING STEPS. ALWAYS USE A GROUND-

ING STICK TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-

AGES PRESENT.

ToremovetheAuxiliary Power Supply for service, first follow
the appropriateinstructionsfor removal of the Controller. Place
the Controller on a convenient work surface and remove the
screwsholding therear panel inplace. PLEASE BE CAREFUL]
The rear panel supports the Main Controller Power Supply and
is heavier than might be expected. Take careto retain al of the
locking hardware and screws for replacement later. The cabling
to the rear panel will alow the panel to lie flat on the work
surface. Provide a support, such as a book, for the panel so that
no pressure is applied to the connectors that are mounted on the
rear panel.

Asviewed fromtherear of the Controller, the Auxiliary Power
Supply is inside and to the right side of the Controller. It is
mounted with four captive screws and has one multi-conductor
cable connected to it with aplug and socket (P1/J1). The cable
is disconnected by pulling the connector body away from the
Auxiliary Power Supply.

Use a conventional flat-blade screwdriver with a 1/4-inch
blade to loosen and release the captive screws which hold the
Auxiliary Power Supply in place.

Remove the unit from the Controller.

Replacement of the Auxiliary Power Supply is accomplished
by reversing the above process. Hold the unit in place (with the
cable connector toward the bottom) and start the captive screws
by hand. When all four screw are started, use the screwdriver to
tighten the screws firmly but not excessively. Replace the rear
panel and install all of itsretaining screws with their hardware.
Replacethe Controller inthe HT-35FM Main Cabinet in accord-
ance with the instructions for the Controller.

N.3. PURPOSE

TheAuxiliary Power Supply isintended to be abackup supply
for the Transmitter Interface/Backup Controller board. In this
way, the HT-35FM may be kept On-the-Air with the Backup
Controller during time that the Main Power Supply in the
Controller isout of service (which leavesthe computer without
power).

IMPORTANT!!

Because the Main Controller Power Supply +12-Volt and -12-
Volt outputs for the Transmitter Interface/Backup Controller
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board are routed through the Auxiliary Power Supply, the Con-
troller cannot be operated without the Auxiliary Power Supply in
place and the diodes operating correctly.

In addition to the necessary positive and negative 12-Volt
supplies, the Auxiliary Power Supply contains the diode net-
works which permit either power supply to provide power for
the Transmitter Interface/Backup Controller board.

The low-voltage transformer on the Auxiliary Power Supply
isa sothesourceof the pul sesthat the computer usesfor keeping
real time and date.

Finally, thereisa+10-Volt sourcefor the Control and Indicator
circuits used by Remote Control and Extended Control systems.
This isolates a possible short-circuit-to-ground in such wiring
fromthelocal Control and Indicator circuits, thus permitting the
HT 30/35FM to be operated locally while efforts are made to
locate the short circuit.

N.4. CIRCUIT DESCRIPTION

Refer to Figure N-2 (Schematic Diagram 839 6337 185). The
Auxiliary Power Supply ispowered from the 220/240-Volt line
through circuitry in the Main Cabinet, connector J1 on the rear
panel of the Controller and the wiring harness inside the Con-
troller enclosureto Auxiliary Power Supply connector J1 termi-
nals 1 and 2. Transformer T1 has two 120-Volt primary wind-
ings connected in series. The secondary windingsare nominally
24 volts each.

One of the secondary windings is connected to J1 terminal 9
which makes a power-line sample available for the computer
(via the Transmitter Interface/Backup Controller board) for
time-keeping purposes. Both secondary windingsare connected
to bridge-rectifier assembly CR1 which provides positive and
negative voltages for regulators U2 and U3 respectively. Filter
capacitors C1 and C2 provide initial filtering of these voltages.

The output of the -12-Volt regulator, U3, passes through CR5
on its way to J1-11, the circuit which goes to the Transmitter
Interface/Backup Controller board. Connector J1-10 isthe -12-
Volt input from the Main Controller Power Supply. Thiscircuit
passes through CR4 and is connected to the same output termi-
nal as CR5. In this way, either -12-Volt power supply can
provide the required -12 Voalts for the Transmitter Interface/
Backup Controller board.

Similarly, the +12-Volt input from the Main Controller Power
Supply at J1-8 is “mixed” with the output of the +12-Volt
regulator, U2, through diodes CR3 and CR2 and applied to J1-6
(for the Transmitter Interface/Backup Controller board) and
J1-7 (for the Remote/Local switches on the Mimic Panel).

The +12-Volt “mixed” supply is aso applied to +10-volt
regulator U1. Its output is connected to the Transmitter Inter-
face/Backup Controller board through J1-5.

The common electrical ground is connected through J1-12.

N-1

WARNING: Disconnect primary power prior to servicing.
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SECTION P
TRANSMITTER INTERFACE/BACKUP CONTROLLER BOARD

P.1. INSTALLATION

The Transmitter Interface/Backup Controller board is a com-
ponent of the Controller and requires no separate installation
procedure.

P.2. REMOVAL AND REPLACEMENT

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER AND HIGH VOLTAGE POWER SUPPLY BEFORE PER-

FORMING THE FOLLOWING STEPS. ALWAYS USE A GROUND-

ING STICK TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-

AGES PRESENT.

In some cases, sufficient access to the Transmitter Inter-
face/Backup Controller board may be achieved without remov-
ing the Controller from the Main Cabinet, since the Board is
mounted on the top of the Controller. Simply remove the Con-
troller retaining screws from each end of the Controller panel
and pull the Controller forward.

If it is necessary to remove the Transmitter Interface/Backup
Controller board for service, first follow the appropriateinstruc-
tions for removal of the Controller in Section G-3. Place the
Controller on a convenient work surface. Remove the Control
Status Panel from the front of the Controller by removing the
four screws and unplugging the ribbon cable. Disconnect the
ribbon cables from the front edge of the Transmitter Inter-
face/Backup Controller board. Remove the mounting screws
which hold the Transmitter Interface/Backup Controller board
to the top of the Controller. Carefully lift the rear edge of the
board and disconnect the cable which comes up from the power
supplies. Lift the board gently and passthe Control Status Panel
cable through the opening in the top of the Controller.

Re-assembly of the equipment is accomplished by reversing
the sequence described above. Be careful to observe the proper
polarity when re-connecting the power supply cable to the
bottom of the Transmitter Interface/Backup Controller board.

Please note that there are no adjustments on the Transmitter
Interface/Backup Controller board. If it is necessary to replace
the board, it should be unnecessary to re-calibrate the Overload
Limit and RF Sample adjustments on the Control Status Panel.

P.3. PURPOSE

The Transmitter Interface/Backup Controller board has two
major functions.

The first isto serve the purpose implied by the name: it isthe
point of interconnection between the hardware of the HT
30/35FM Main Cabinet and the hardware of the computer based
Controller. The second functionisto serve asaBackup Control-
ler, permitting operation of the transmitter in a non-automatic
mode. Provision is made for automatically switching to the
Backup Controller in the event of a computer failure.

Circuitry also existsfor remote control of thetransfer between
the Main Controller and the Backup Controller should the
transmitter operator determine that thisis necessary. The Con-
trol Status Panel functions as an integral part of transmitter

Rev. J: ECN 45507
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interface and will be included in the explanations and circuit
descriptions of the Transmitter Interface/Backup Controller
board.

The circuitry of the Transmitter Interface/Backup Controller
is arranged to permit both local and remote readings of Plate
Voltage, Plate Current and Forward and Reflected Power that
areindependent of the computer and are always available when
operating in the Backup Mode, even with the computer-based
(Main) Controller out of service. Principal electronic overload
protection circuitry (including Plate Current, Screen Current,
Reflected Power and |PA Reflected Power) is aso retained in
the Backup Mode.

Switchesare provided onthe Control StatusPanel for selection
of controller (MAIN/BACKUP) and Power Amplifier mode
(OPERATE/BYPASS). In the Bypass Mode, the Exciter and
IPA may be operated without the PA, after the RF Bypass
connection is made in the PA Cavity. Inthisway, it is possible
toremain on the air (at reduced power) without using the PA or
the High V oltage Power Supply.

P.3.1. INPUT CIRCUITS

Refer to Figures P-10 and M-2. Figure P-10, Sheet 1, contains
(at thetop of the page) the +12 and -12 volt distribution circuitry
for the integrated circuits. It also includes the Local, Extended
and Remote “Command Input” circuitry. This circuitry repre-
sents virtualy all of inputs which convey operator commands
to the HT 30/35FM. Receptacle J7 is connected (by way of a
ribbon cable) to TB7 on the Customer Interface Panel in the
bottom rear of the Main Cabinet. Receptacle J5 is similarly
connected to the Switch Panel (at the top front of the Main
Cabinet). On Sheet 3 (location E-1), aconnection isshown from
the +12 supply to J5-24. When any pushbutton switch on the
Switch Panel ispressed, this+12 sourceisreturned to one of the
Local “Command” circuits shown on Sheet 1 (location C-9).

Current flows from the switch through the ribbon cable and
connectors and then through an Isocoupler and a resistor to
ground. Each I socoupler isacombination of LED (Light-Emit-
ting Diode) and Photo Transistor (Light Sensitive Transistor) in
a set. (The Isocouplers used in the HT 30/35FM are packaged
with four setsin a 16-pin DIP, or Dual In-line Package.) While
the pushbutton is pressed and current is flowing, the LED
portion of the Isocoupler is active and the photo-transistor is
conductive. In other words, thiscircuit actsasarelay: it provides
dcisolation between input (pushbutton) and output (Transmitter
Interface control) circuits.

In the case of the front-panel MANUAL and AUTO circuits,
the Isocoupler is the only functional element in the circuit (see
Figure P-1). For example, the Local front-panel AUTO circuit
is complete after passing through R1, U9 (pins 7 & 8) and R11
to ground. (R1 and C1, and other similar circuits, reduce the
amount of rf which might enter the Controller from the Main
Cabinet.) In the case of the other front-panel controls (PLATE
ON, PLATE OFF, FILAMENT ON, FILAMENT OFF, Power
RAISE and Power LOWER), thereisasecond functional circuit

P-1

WARNING: Disconnect primary power prior to servicing.



which is “tapped off” between the
cathode of the Isocoupler and the
resistor. This second circuit passes

through a resistor to circuitry on
Sheet 2 of Figure P-10. As an ex-
ample, the Local front-panel
PLATE OFF circuit is complete
through R1, U10 (pins 5 & 6) and
R78 (to ground), with the “tap”
mentioned above (R79) connected
at the cathode of the U10 LED (pin

6), above R78.

There is a second input to the
“tap” which comes from the Re-
mote and Extended Plate Off Com-
mand inputs. When either the L ocal
front-panel PLATE OFF pushbut-
ton or the Remote Control PLATE
OFF circuit or the Extended Con-
trol PLATE OFF circuit isoperated
(these inputs are functional only
when Remote Control is Enabled),

C

+
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Typical REMOTE or
EXTENDED control LocaL MWW ,5 ;
input circuit
2K “The “TAP*
2239-013

the voltage at the “tap” israised. In
the case of the Remote (or Ex-
tended) circuits, thisis accomplished

by the appropriate Isocoupler photo-transistor section turning
on. The circuit is completed from the Remote Control Enable
circuit (at about +12 volts), through the active photo-transistor,
thediode (CR16inthiscase), R79 and R78to ground (seeFigure
P-2). The current flow through R78 raises the voltage at the
cathode of the diode to about +10 volts.

In the case of the Local circuit, the voltage is derived at the
“upper” end of R78 (asdescribed above), andisabout +10 volts.
In either case, the voltage passed from the “tap” to the circuitry

Figure P-2. Remote/Extended Pushbutton | nputs

on Sheet 2 is about +10 volts while the circuit is active. It isat
zero volts at other times.

Figure P-2 shows how the Local (front panel) and Remote
commands for afunction are combined for input to the Backup
controller. For the Remote input, the transistor portion of |so-
coupler U4 supplies a voltage to CR16 (if Remote Control is
enabled). For the Loca input, the voltage devel oped across R78
is passed through R79. In either case, the voltage at the junction
of the cathode of CR16 and R79 becomes the Plate Off com-
mand to the Backup Controller. Each of the other Backup
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same way. It is through this circuitry
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that the Backup Controller and the
computer-based controller receive the
same command at the same time from
asingle input circuit. This permits the
Backup Controller to be in the same
operating state as the Main Controller
at al timessothat switching fromMain
to Backup modewill not takethe trans-
mitter off-the-air.

P.3.2. THE MATRIX

Each of the Local, Remote and Ex-
tended circuitsdescribed thusfar hasan
Isocoupler whose photo-transistor cir-
cuits are shown (in Figures P-1 and
P-2) without connections. These cir-
cuitsare part of amatrix. The matrix is

2239-001

Figure P-1. Local Pushbutton I nputs
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connected to the Digital 1/0O printed
circuit board in the computer portion of
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Table P-1. The Matrix

SLO SL1 SLe SL3 SL4 SLS SL6 SL7
REMOTE EXTENDED LOCAL FAILSAFE PHASE LOSS
RL7 | PLATE OFF PLATE OFF PLATE OFF CLOSED CLOSED RL7
REMOTE EXTENDED LocaL EXTERNAL REMOTE
RL6E | PLATE ON PLATE ON PLATE ON OVERLOAD IND. RESET RLGE
REMOTE EXTENDED LOcAL SPARE 6 H/V PWR SPLY | EXTERNAL
RLS | FILAMENT OFF | FILAMENT OFF| FILAMENT OFF| COMMAND IN| INTERLOCK INTERLOCK RLS
REMOTE EXTENDED LocAL SPARE 5 MAGNETIC EXCITER AFC
RL4 | FILAMENT ON | FILAMENT ON | FILAMENT ON | COMMAND IN| OVERLOAD INTERLOCK RL4
REMOTE EXTENDED LocaL SPARE 4 RAISE LIMIT MAIN CABINET
RL3 | RAISE POWER | RAISE POWER | RAISE POWER | COMMAND IN| REACHED INTERLOCK RL3
REMOTE EXTENDED LocAL SPARE 3 STEP CONT. LOWER LIMIT
RL2 | LOWER POWER| LOWER POWER| LOWER POWER| COMMAND IN| CLOSED REACHED RL?
REMOTE EXTENDED LocAL SPARE 2 AIR SWITCH START CONT.
RL1L APC OFF APC OFF APC OFF COMMAND IN| CLOSED CLOSED RL1
REMOTE EXTENDED LOCAL SPARE 1 LOCAL MOTE BACKUP MODE
RLO APC ON APC ON APC ON COMMAND IN| ACTIVE ACTIVE RLO
SLO SL1 SLe SL3 SL4 SLS SL6 SL7 |
2239-008

the Controller through a ribbon cable connection made to J10
on the Transmitter Interface/Backup Controller board. It is
through thismatrix that the computer |learnsof changesindigital
(On-Off) inputs. These digital inputs include the control push-
buttons.

Table P-1 showsthe complete matrix. Note that the front-panel
(Locd) PLATE OFF command appears at the intersection of row
RL6 and column SL2, while the Remote PLATE OFF appears
independently at the intersection of RL6 and SLO.

The computer “scans’ the matrix continuoudy and takes action
appropriate to achange of state at any intersection. The computer
accepts or ignores inputs as required, permitting an Extended
PLATE ON command to be ignored if the Extended control
capability has not been enabled, even though the Remote control
capability may have been enabled. The computer use of the inputs
in the matrix will be described in more detail sewhere.

P.3.3. THE SWITCH

The circuits described below are called the “ Switch” because
they act as a multiple pole, two position selector. This selector
chooses which Controller (Main or Backup) will operate the
transmitter.

Figures P-3A, B and C show the development of the " Switch”
circuit. In Figure P-3A, the Isocoupler which drives the “ Con-
trolled Circuit” (the Output) is affected by the input to the
transistor base. The input isreferred to as “ Battery Switching”
becauseitisinthelogica “High” statewhenon. In other words,
the input is connected to a source of “battery” (the +12-Volt
power supply) when it is active. The current required by the
Isocoupler is determined by the series resistor.

Figure P-3B shows the equivaent circuit when the input is
“Ground Switching” (activeinthelogical “Low” state). In this
case, the controlling input is connected to Ground when the
output circuit isto be active.

Rev. J: ECN 45507
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Thesetwo circuits can be combined in such away asto permit
asinglecircuit to choosewhich input controlsthe output. Figure
P-3C shows how this may be done. The Single-Pole-Double-
Throw relay contact determines the way in which the circuit
operates. When it is switched to Ground, the circuit actslike the
“Battery Switching” circuit in Figure P-3A. Diode CR-A is
reverse-biased and does not conduct. However, diode CR-B
conducts and the “Ground-Switching” input is unimportant
because diode CR-B is providing the required ground connec-
tion. The Isocoupler is controlled entirely by the “Battery
Switching” transistor.

If the relay contact is moved to the position shown (to +12
Volts, or “Battery”), thecircuit actslikethe* Ground Switching”
circuit in Figure P-3B. Diode CR-B is reverse-biased and does
not conduct. However, diode CR-A conducts and the “Battery
Switching” input is unimportant because diode CR-A isprovid-
ing the required “Battery” connection. The Isocoupler is con-
trolled entirely by the “Ground Switching” transistor, which is
part of the Digital I/0 board circuitry in the computer.

As noted in Figure P-3C, the output of the relay contact may
be connected to other similar switching networkssothat asingle
contact may control as many networks as required. Thisisthe
method employed on the Transmitter | nterface/Backup Control-
ler board to choose between the Main and Backup Controllers,
using four-pole latching relay K1. Two paralleled sets of con-
tacts on the relay act to control the “Switch”. They provide the
choiceof Ground or +12 Voltsfor thediode networks (described
above) for al control functions of the Controller.

The other two sets of contacts on Relay K1 are used to select
the source of the IPA Ramp voltage. In the Main position, the
IPA Ramp is generated by the Analog 1/0O Board in the com-
puter. In the Backup position, the IPA Ramp originates on the
Transmitter Interface/Backup Controller board in a ramp gen-
erator described in more detail |ater.

WARNING: Disconnect primary power prior to servicing.
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Relay K1 may be controlled by any of three methods. The most
direct is the MAIN/BACKUP switch (S1) on the CONTROL
STATUS pand of the Controller. If switch Sl is in the Backup
position, trangstor Q6 is kept active and the SET coil of K1 is
continuoudy energized. The relay will stay in the Backup position
regardless of the operation of trandstor Q5 and the RESET cail of
K1

When switch S1 isin the Backup position, or if the computer
has failed (which keeps U26-13 low), Remote control of the
MAIN/BACKUP selection is inhibited so that there will be no
activation of Q5 and the RESET coil. This is accomplished
through the RMT BACKUP INHIBIT circuit and transistor Q2
(see Figure P-10, Sheet 1). When this transistor is active, tran-
sistor Q1 is turned off, preventing remote or extended control
of these two functions, even if Remote or Extended Control is
enabled. RMT BACKUP INHIBIT is generated by a section of
U26 (which actsasaninverter). When U26-13isbeing held low
(indicating a computer failure) or when Sl isin the BACKUP
position, the input to the inverter section of U26 (pin 6) is held
low and its output (U26-5) is high, inhibiting Remote or Ex-
tended Control of the choice of Main or Backup Controller.

When switch S1 (MAIN/BACKUP) ismoved to the MAIN posi-
tion, transistor Q6 isturned off, (unlessthe computer isinoperative).
Switch S1, through capacitor C19, provides amomentary source of
current for transistor Q5 (through CR9). If the computer isoperating
(and trandstor Q6 is turned off), rdlay K1 moves to the RESET
position. Itscontactsreverseand the* Switch” isnow setfor theMain
(computer) Controller. However, if the computer isnot in operation,
theoutput of U26 (pin 13) islow, keeping Q6 turned on and therelay
will not change positions. If this condition exigts, the Remote and
Extended control of the MAIN/BACKUP choice remain inhibited.
If thecomputer isoperating, U26 will haveno effect onrelay K1, and
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Figure P-3C. The" Switch"

after S1 is moved to the MAIN position, Remote or Extended
control of the MAIN/BACKUP choice is permitted (if Remote
and/or Extended Control are enabled).

If the computer failswhilein normal operation (and switch S1
isintheMAIN position), U26-13 will gotothe“Low” stateand
relay K1will movetothe SET position, switching the Controller
to the Backup Mode. Remote and/or Extended Control of the
MAIN/BACKUPfunction areinhibited aslong asthe computer
isinoperative. Oncethe computer isoperational, control may be
returned to MAIN by either of two methods; by moving S1 to
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BACKUP and back to MAIN, or by Remote or Extended
Control selection of MAIN (if Remote and/or Extended Control
are enabled).

In summary, the “Switch” is functionally a multi-pole, two
position set of circuits which select either the Main (computer)
or Backup controller to operate the transmitter. Should the
computer fail or should the MAIN/BACKUP switch (S1) onthe
CONTROL STATUS Panel be set to BACKUP, the “Switch”
will select the Backup Controller and Remote or Extended
control of thisselectionisinhibited. If thecomputer isoperative,
the choice of Main or Backup may also be made from properly
enabled Remote or Extended inputs.

U26 (pins 8, 10, 11, 12 and 13) is the computer failure
protection circuit. It is commonly referred to as a “deadman”
timer. When power isfirst applied to the equipment, C47 holds
U26-10 (the Reset input for U26) low for arelatively long period
of time. U26-13 is an open circuit under this condition and has
no effect on the position of relay K1. After the computer begins
to operate (delayed by itsinitialization sequences), it begins to
provide a series of pulses at the output of the Digital 1/0 board
to J10-25.

These pulses are coupled through C45 and CR37 to C43,
keeping it discharged.

CRA40 acts as adc restorer for C45. Under normal conditions,
these pulses will begin before C47 charges and releases the
Reset input to U26-10. Aslong as C43 remains discharged, the
voltage at U26-8 and U26-12 remains low and U26-13 remains
an open circuit. If the computer fails (and the pul ses stop), R107
will charge C43 (and C45 if J10-25 is low when the computer
fails). When the voltage on C43 reaches about 8 Volts, U26-13
will switch on at the low state, forcing the controller selection
to Backup mode. U26-13 will remain low until the computer
again produces a series of pulses.

P.3.4. BACKUP CONTROLLER

The Backup Controller consists principaly of the circuits
associated with 1C’'s U20, U21, U22, U23 and U24 (see Figure
P-10, Sheet 2). Transistors Q7 through Q16 represent the “Bat-
tery Switching” outputs from the Backup Controller. These
outputs are connected to the “ Switch” , which chooses either the
Backup Controller or the Main Controller for the operation of
the control circuitry in the Main Cabinet and High Voltage
Power Supply. The “Switch” is described in detail in the pre-
ceding paragraphs.

Refer to Figure P-10, Sheet 2. The Lower command (from the
input circuitry described earlier) is connected to U20-8,9. This
IC section serves as an inverter and its output is connected to
U20-5. The other input to this I C sectionisthe” Switch” control
line, and is “low” (zero volts) when the Backup Controller is
active. If the Local (front panel) LOWER button is pressed, the
Lower Command (from the input circuitry) is inverted by the
first section of U20 (pins 8, 9, 10), enabled and inverted by the
second section of U20 (pins 5, 6, 4) and applied (through R93)
to the base of emitter-follower transistor Q7. If the Main Con-
troller is enabled instead of the Backup Controller, U20-6 (the
“Switch” control line) will beinthe“high” stateand Q7 will not
be turned on.

The RAISE circuit operates in the same manner.
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The Filament portion of the Backup Controller is somewhat
more complicated.

In the Backup mode, the anode of CR17 islow and it does not
conduct. A FILAMENT ON command is presented to U21-6 as
ahigh. Theresulting low from the output is passed through the
second section of U21 (pins 12, 13, 11), if there is no active
Overload (which would present a high at U21-13). The high a
U21-11 is connected to U22-8 and U21-2. The output at U21-3
isinverted by U22 (pins 1, 2, 3) and passed through resistor R93
to the base of transistor Q9. Under normal conditions this will
start the Blower. However, if the Phase Detector Control Input
(J4-36) is open, indicating that the Three-Phase Detector does
not consider the Power Lineinput to be correct for Blower use,
therewill be no Collector connection for transistor Q9 and there
will be no control for the Blower contactor. If the Blower runs
properly, the Air switch closes and the other input to U22 (pin
9) israised to the high state by the voltage returned from the Air
switch. U22-10 now goes low and is presented to U21-8.

If the FILAMENT OFF command is not present (it would be
if the FILAMENT OFF button were being held pressed), U21-
10 goes high. This high goes three places, first to U21-5. The
“loop” isnow completeand it isno longer necessary to hold the
FILAMENT ON button pressed. Note that the loop was not
complete until the Air Switch closed. In the Backup mode, it is
necessary to hold the FILAMENT ON button pressed until the
Air Switch closesin order for the Filament circuit to “lock up”.
Ordinarily, thisdéay is less than one second.

The second output from U21-10 is presented through R93 to
the base of Q10.

This results in the operation of both the Filament supply for
the PA tube and the Power Supply for the Preamplifier and IPA.
The third use of the output from U21-10 is an input to U24-9.
Thiswill permit the Plate circuit to be turned On. Note that the
collector of transistor Q10 and the upper side of |socoupler U18
(pin 15) are connected to the return from the Air Switch. Thisis
additional insurance that the Filament circuit cannot be ener-
gized without an air supply.

Filament voltage is sampled at the PA tube socket and con-
nected to inputs of U27 (see Figure P-10, Sheet 3) by way of
Main Cabinet wiring and terminals 18 and 44 of connector J4
on the Transmitter Interface/Backup Controller board.

The first two sections of U27 (pins 8, 9 and 10 and pins 5, 6
and 7) are simply voltage followers (current amplifiers). The
third section (pins 1, 2 and 3) isadifferential amplifier with the
purpose of removing any common-mode voltage which may be
present at the input of the two followers.

The output at U27-1 is presented to U29, an RM S converter.
The output of U29 isadc voltage representative of the truerms
input to U29.

This voltage is divided in half (by resistors R128 and R135)
for input to the Analog 1/O portion of the computer-based
controller, andisapplied directly to U30 (pins8, 9 and 10) which
hasasix-volt reference applied to itsinverting input. The output
of this section of U30 is positive (and is passed through diode
CR66 asalogic “high”) whenever the Filament voltageis more
than six volts.

P-5
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When Filament voltageisactually present (asindicated by this
“high”), the input to U21-1 and U22-6 goes to the high state.
The action a U21 is to prevent the Blower from being turned
Off if the Filament voltage remains On when the FILAMENT
OFF button is pressed. Theintention isto reduce the possibility
of damaging atube or tube socket if the Filament relay failsin
the closed position. The use of a Filament-On logic signal at
U22-6 enables the operation of the Bias supply (when the Plate
On sequence starts). If there is no Filament voltage, the Bias
supply cannot beturned on and the Plate On logicisinterlocked
so that Plate and Screen power supplies cannot be turned on.

A FILAMENT OFF command introduces a logic “high” at
U21-9. Thisturns off the output of this section (U21-10) which
“unlatches’ the Filament control circuit and removes the drive
for Q10, turning off the Filament transformer. The output at
U21-4 goes high, U21-11 goes low, U21-3 goes high, U22-3
goeslow, and the Blower turns off (if the Filament Voltage has
gone away). If Filament voltage remains, U21-3 remains low,
U22-3 stays high, keeping Q9 turned on and the Blower contin-
ues to run to protect the tube and tube socket.

The Plate On sequence starts with a PLATE ON command
from the Input Circuits.

(CR19 is reverse-biased when the “Switch” is set for the
Backup controller.) Thisinput is applied to U23-1 and U24-6.
U24-5islow at thistime so that no further action takes place on
thisbranch of thecircuit. However, U23 (pins 1, 2 and 3) inverts
the command and appliesit to U23-12.

If the Filament system is operating, U24-9 is high. U24-8 is
high if the transmitter isin LOCAL or if the Failsafe Control
Input is present. U24-10 then applies a low to U23-13. The
resulting high at U23-11isappliedto U24-2, U24-5 and U22-5.
Since U22-6 is high (if there is more than six volts on the
Filament), U22-4 goes low and U22-11 goes high, turning on
Q11, if the Main Cabinet Interlock circuit is closed. Current
flows in the Isocoupler (U18) which controls the BIAS solid-
state relay (SSR). If the Bias Power Supply operates correctly,
Bias voltage will be applied to the PA tube.

A portion of the Biasvoltage, known asGRID E SAMPLE, is
connected through Main Cabinet wiring to termina 43 of J4
(Figure P-10, Sheet 3, location C-7). This sample, through
protective resistor R168, is applied to U30-12.

The inverting input has areference voltage of about -1.2 volts
applied to it. The non-inverting input will have about this
voltage when the Bias voltage reaches -180. Therefore, if the
Bias voltage reaches or exceeds -180 volts, U30-14 will go
negative. Diode CR65 “converts’ thisto alogic low.

The low is applied to U23-5. U23-6 is aready low because
bothinputs5 and 6 of U24 are high. The high produced at U23-4
is applied through R93 to the base of Q12. Note the conditions
which must hold true for al of thisto happen: (a) The Filament
circuit must be on with morethan six volts present; (b) The Bias
Power Supply must come on with at least 180 volts present; (c)
the PLATE ON Command Input must still be present. At this
time, current isapplied by Q12 to the I socoupler which controls
the STEP/START SSR. However, there are some other circuit
conditions which must be met before the STEP/START SSR
can operate.
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Terminals 10 and 14 of U18 are connected to terminal 9 of
Isocoupler U15.

This circuit can be ON only if the External Interlock Control
Input is active. (This circuit might be used with an rf switching
system so that the transmitter Plate cannot be turned on if the
transmitter is connected to a water-cooled dummy load while
thewater isoff.) Terminal 10 of Isocoupler U15 isconnected to
terminal 33 of J4. If the High V oltage Power Supply interlocks
(doors switches or grounding-stick switches) are open (indicat-
ing something out of place), this circuit will be open and the
High Voltage Power Supply cannot be turned on.

If al of the Interlock circuits are closed, the Isocoupler con-
trolled by Q12 will operate the STEP/START SSR circuit. In
the High Voltage Power Supply (HVPS), the STEP/START
SSR (3K6) completes the circuit for 3K4, the STEP/START
contactor. When the contactor closes, its Auxiliary Contacts
complete a circuit from +12 volts through the wiring in the
HVPS, the interconnecting cable, and the Main Cabinet to
termina 29 of M (Figure P-10, Sheet 2, location E-9). This
voltage is applied through CR28 to the Isocoupler which con-
trolsthe RUN SSR.

This signal energizes 3K5 in the HVPS, which completes a
path through 3K 7 for the operation of 3K 3, the RUN contactor.
(Relay 3K 7 isoperated aslong asthe 24 volt ac Interlock circuit
is closed through all doors and grounding-stick switchesin the
Main Cabinet and the HVPS.) When the RUN contactor closes,
itsAuxiliary contacts complete acircuit from +12 voltsthrough
thewiringinthe HVPS, theinterconnecting cable, and theMain
Cabinet to terminal 3 of M4 (Figure P-10, Sheet 2, location E-9).
Thisvoltage is applied through R89 to U24-1. U24-2 isaready
high and the low output is applied to U24-12 (U24-13islow if
the bias supply is lower than -180 Vdc) and to the PA OPER-
ATE/BYPASS switch on the CONTROL/STATUS Panél. In
thenormal OPERATE position, the switch completesthecircuit
to U23-9. If the Plate Off circuit isnot active, U23-10 goeshigh.
Thisisapplied to U23-2 and R125. U23-2 isnow “latched” and
the PLATE ON command circuit (front-panel pushbutton or
Remote Control input) may be released. When thiscommand is
released, the STEP/ START SSR and STEP/START contactor
inthe HVPS are released. The high from U24-11 hasturned on
Q13 to maintain drive for the RUN Isocoupler (which will hold
the RUN contactor closed after the STEP/START contactor is
released).

The high applied to R125 provides drive for the base of Q15.
The collector of Q15 is connected to supply voltage if the
External Interlock Control Input and the Exciter AFC Interlock
Control Input are both active. In other words, even though we
have turned on the High Voltage Power Supply, there will not
be any further activation of the rf control circuits if the Exciter
AFC circuit is open.

If Q15 collector hasthe required collector voltage present, the
emitter of Q15 providesdrivefor thebaseof Q14. Thistransistor
turns on the lamp circuit for the PLATE ON button and starts
therf path control. Diode CR64 completesapath to two sections
of Isocoupler U19. One section acts to turn off Q18, which
unmutes the | PA Preamplifier. The other section turns off Q17,
which unmutes the Exciter. The voltage from CR64 is divided
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Figure P-4. Local/Remote Switching

by R121 and R122 and applied to the base of PNP transistor
Q22. Transistors Q20 and Q21 makeup a*“ current mirror” linear
dope generator. Thetheory isthat if Q20 and Q21 are perfectly
matched, the current in the collector circuit of Q20 will be the
same as the current in the collector circuit of Q21, which is
determined by R120. This current will be availablefor charging
C79, the ramp slope capacitor.

When avoltage is established at the base of emitter-follower
Q22, this “releases’” a clamp which has held C79 at about the
1.6 volt level. C79 now begins to charge from the current
available at the collector of Q20. The voltage on C79iscoupled
through diode CR58 to the base of Q19, which isan emitter-fol-
lower to provide drive for the IPA Preamplifier. CR58 is not
necessary for the operation of the circuit, however the drop
across the diode equal s the drop across CR57 which means that
thevoltageat thebaseof Q19 will equal thevoltageat theemitter
of Q22. Further, the voltage drop across the base-emitter junc-
tion of Q19 equalsthat of Q22. Theresult of thisisthat thefinal
ramp voltage at Q19 emitter will equal the voltage established
at the base of Q22 when the circuit was enabled.

When the PLATE OFF circuit is operated, all of the related
Isocoupler circuits are de-energized at once. The IPA Mute is
reestablished immediately, and the ramp is reset quickly by
discharging C79 through CR57 and Q22. The Exciter is muted
by Q17 after the delay of charging C96 through R118 to the
voltage required to turn on Zener diode CR73.

If the Main Controller is enabled, all of the control functions
of the Filament and Plate sections of the Backup Controller are
inhibited at the “Switch” circuits. However, in order for the
Backup Controller to keep up with the computer-based Main
Controller, it is necessary to “precondition” the Backup Con-
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troller. This is done through diodes CR17 and CR19, which
provide the equivalent of FILAMENT ON and PLATE ON
commands to the Backup Controller inputs. When the Main
Controller respondsto aFILAMENT ON command, it will start
the Blower. Once the Blower is running, the Air Switch closes
and the Backup Controller will “latch” and will be ready to take
over if the change is made to the Backup Controller. Similarly,
when the Main Controller enters the FILAMENT OFF routine,
it turnsoff the Filament circuit but keepsthe Blower running for
a Filament cool-down period. During this time, the Backup
Controller remainsin the Filament On mode. If thereisaswitch
to the Backup Controller before the Blower is turned off, the
Filament will again be turned On and anew FILAMENT OFF
command will be required.

P.3.5. REMOTE CONTROL ENABLING

Figures P-4 and P-5 are simplifications of the circuitry for
selecting Local or Remote/Extended control of the transmitter.
Thecircuits not shown completely areapart of the Mimic Panel
circuitry and are used to send information to the computer when
buttons are pressed.

Figure P-4, L ocal/Remote Switching shows the connection of
the frontpanel switches (on the Mimic Panel) to relay K2 on the
Transmitter Interface/Backup Controller board. The RESET
button returns +12 Volts when pressed and is used to reset the
Overload Indicator latches which are used in the Backup mode
of operation. The REMOTE and EXTEND switches are con-
nected to asingle circuit.

There is no difference between the Remote and Extended
control inputs when operating in the Backup mode.

P-7

WARNING: Disconnect primary power prior to servicing.



Each of the control lines(RMT/EXT or LOCAL) simply turns
on a transistor, which in turn supplies current for one coil of
relay K2. The nature of this circuit is that the relay always
follows the pushbutton selection, whether the controller is set
for Main or Backup mode.

Figure P-5, Local/Remote Indicator Control, shows how the
Mimic Panel indicators (associated with the Remote/Local
functions) are connected. When relay K1 (on the Transmitter
Interface/Backup Controller board) is set for Main (as shown),
the Controller BACKUP LED is dark and the diodes in series
with the EXTEND and REMOTE switch LED’swill bereverse
biased and will not conduct. This Controller BACKUP LED is
located in the Mimic Panel display areabox called CONTROL -
LER.

When operating in the Main controller mode, these two indi-
cators are entirely under control of the Mimic Panel circuitry,
which is, in turn, under control of the computer. If Local is
selected, there is no +12 Volt reference for the EXTEND and
REMOTE indicators and they will not light. The LOCAL indi-
cator will be lighted directly from the ground on the R/C
ENABLE circuit.

When operating in the Backup controller mode, relay K1 on
the Transmitter Interface/Backup Controller board will beinthe
opposite position from that shown. A ground is provided which
will illuminate the BACKUP indicator in the CONTROLLER
box on the Mimic Panel display, and will force the lighting of
both the EXTEND and REMOTE button indicators whenever
relay K2isinthe RMT/EXT position. Asbefore, when K2 isin

the Local position, the LOCAL LED is lighted and the EX-
TEND and REMOTE indicators are dark.

P.3.6. INTERLOCK CIRCUITS

Figures P-6 and P-7 are simplifications of circuitry which is
discussed in part in the description of “the Switch”. Figure P-6
shows three Interlock inputs, the HVPS Cabinet Interlock, the
External Interlock and the Exciter AFC Interlock. Each of these
includes a section of an Isocoupler which is a part of “the
Matrix”. In addition, there is some logical “ANDing” of inputs
to develop some additional combinations of these interlock
inputs.

The HVPS Cabinet Interlock and External Interlock inputsare
combined to generatethe STEP/START and RUN Source. This
isthe voltage which is used for the circuits in the Switch which
originate the commands for these functions.

If either the HVPS Cabinet Interlock circuit or the External
Interlock circuit isopen, the STEP/START and RUN command
circuitswill not operate.

The Exciter AFC Interlock and External Interlock circuits are
combined so that if either one is open there will be no Exciter
unmute, |PA unmute or IPA Ramp generation. Please note: this
circuit isbypassed when operating in the Main controller mode]

The External Interlock circuit returns to a circuit labeled
CONTROL RETURN.

Thiscircuit is shared with theinterlock inputs show in Figure
P-7. Since al of these circuits originate outside the transmitter,
they are provided with aseparate control returnto permit theuse
of anexternal power supply if desired. (See Section |1, INSTAL-
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LATION.)

Theinputs shown in Figure P-7 include EXTERNAL OVER-
LOAD, OVERLOAD INDICATOR RESET and FAILSAFE.
Asbefore, each is connected to the Matrix. However, for two of
these inputs, the Matrix connection is the only one. This means
that they are not recognized when operating on the Backup
mode.

The FAILSAFE input is connected to the Backup Controller,
and, asshown, isbypassed when the control isselectedto Local.

The remaining overload input is from the MAGNETIC
OVERLOAD circuitintheHVPS. Thiscircuit will bediscussed
with the Transmitter Interface/ Backup Controller board over-
load circuits. There are two other interlock circuit inputs to the
Matrix that have already been mentioned. Thesearethe PHASE
DETECTOR CONTROL input and the MAIN CABINET IN-
TERLOCK circuit.

P.3.7. OTHER MATRIX INPUTS

The computer isgiven information about several other circuits
through the Matrix. These include LOCAL MODE (derived
fromrelay K2), BACKUPMODE (derivedfromrelay K1), AIR
SWITCH closed, STEP/START contactor closed, RUN contac-
tor closed, and UPPER LIMIT and LOWER LIMIT switches
operated.

P.3.8. TIME REFERENCE SIGNAL

At the lower left corner of Sheet 2 of Figure P-10 thereisan
integration network terminating at the base of transistor Q25.
The input to this circuit is 24 Volts ac from the transformer in
the Auxiliary Power Supply. Theintegration removes noisethat
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may be on the power line input to the transmitter and the
transistor serves as arectifier and pulse amplifier. The output
from Q25 is connected to the Digita 1/O board in the computer
and is used as the 60Hz input for the real-time clock/calendar.

P.3.9. METERING CIRCUITS

Figure P-10, Sheet 3, shows the metering circuits on the
Transmitter Interface/Backup Controller board. The first of
these circuits is for Filament Voltage monitoring and is de-
scribed briefly in the section about the Backup Controller. It
consists of three sections of U27 arranged to provide a well
isolated differential input to the RMS converter, U29. The
output isdivided in half by resistors R135 and R128 so that the
sample voltage will not overload the input to the Analog I/0O
board of the computer under any circumstances. Without this
division, itispossiblethat the output of theRM S converter could
approach the Analog input limit if the filament was open (or the
tube not connected). The entire output of the RM S converter is
used by the logic comparator for the Backup Controller.

The resistors that divide the converter output also serve an-
other purpose. If the computer is turned off, or for any other
reason the Controller Main Power Supply is inoperative, the
inputs to the Analog I/O board are “clamped” at a low level
because of the protective diodes that are present on the Analog
1/0 board input circuits. The sampling circuits that are present
on the Transmitter Interface/Backup Controller board and
which are used by circuits on the Transmitter Interface/Backup
Controller board aswell as by the Analog I/0 board, must have
isolation so that the “power-off” loading will not affect the
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Backup mode use of these circuits. Theseisolation resistorswill
be identified as they are encountered in the description of the
metering circuits. The second metering circuit shown on Figure
P-10, Sheet 3 isthe Plate | or Plate Current circuit. In addition
to the current limiting resistorsin theinput to U28 thereare also
diode clamping components in the form of bridge rectifier
CR69. The first two sections of U28 are connected as a differ-
ential amplifier with avoltage gain of two (2). Thisisfollowed
by a section of U27 connected to remove the common mode
component of the input signal. It has a voltage gain of one.
Therefore, theentirecircuit hasadifferential input and avoltage
gain of two. The output is connected to the Analog I/O circuit
(PLATE | METER) through an isolation resistor (R175), to the
overload comparator (U32-9) and to the isolation resistors for
J5 (R24), J6 (R25) and J7 (R36). These connectors are for the
local front-panel meter (J5), the Extended Control circuit (J6,
which goes to TB6 on the Customer Interface Panel) and the
Remote Control circuit (J7, which goesto TB7 on the Customer
Interface Pandl).

Two sections of U28 and one section of U30 providethe same
sort of circuit for the Screen | or Screen Current sample input.
Theoutput of thecircuitinthiscasegoestotheAnalog I/O board
(SCREEN | METER) through the isolation resistor (R174), to
the overload comparator (U32-11) and to a presently unused
output at J5-25 and an output at J8-10.

At the lower left corner of Sheet 3 of Figure P-10, isthe Plate
E or Plate Voltage Sample. This circuit consists of protective
components and a section of U30 connected as afollower. The
output of this circuit is connected to the Analog 1/O board
through anisolationresistor (R169) and to the output connectors
J5, J6 and J7 through isolation resistors. Thevoltagegain of U30
isone.

The remaining four metering input circuits shown on Sheet 3
of Figure P-10 are identical. They are for the output of the
directional couplersthat are in the transmission line and in the
filter between the |PA and the PA. Each of these amplifiers has
a voltage gain of one and is used as a current amplifier. The
outputs of al four of these circuits are carried to the Control
Status board (Figure M-2).

In each circuit there is a calibration control and an amplifier.
The design of the directional couplers is such that the input
voltage to these amplifiersis not morethan five (5) Voltsat full
operating levels. The amplifiers are designed so that they will
havetheintended gain whenthe calibration controlsareadjusted
to about 700to 800 ohms. At thisvalue, thetotal input resistance
for each of the amplifiersisabout 5k Ohms. (It should be noted
that in actua practice, the ideal setting will rarely be used:
sample signal voltages are never what the designer wanted them
to be. Thisiswhy adjustable controls are provided.)

The design goal for the amplifier in the OUTPUT RF FOR-
WARD SAMPLE circuit is about -10 (the sample signal from
the directional coupler is negative and a positive indication is
needed). Thisgain isdetermined by theratio of R5 (51k Ohms)
to the input circuit (5100 Ohms, the result of R4, 4300 Ohms,
in series with R101, set to 800 Ohms). The output of this
amplifier is returned to the Transmitter Interface/Backup Con-
troller board sent to the Analog I/O board (through an isolation
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resistor) and to the connectors J5, J6 and J7, through isolation
resistors. The output of this amplifier is a'so connected to the
VSWR CALibration Switch, S3, on the Control Status panel.

The design goa for the amplifier in the OUTPUT RF RE-
FLECTED SAMPLEcircuitisabout -20 (whenthe CAL switch,
S2,isinthe EXPAND position) or -10 (when switch S2 isinthe
CAL position). When in the CAL position, the amplifier can be
madeto match the Forward amplifier. Inthe EXPAND position,
the gain of the amplifier is doubled to provide an expanded
VSWR scalefor easier reading. Oncetheinput controls of these
two amplifiers are adjusted (see the proper procedure in the
section M of thisManual), switch S2 can beleftinthe EXPAND
position. Routine operation of the equipment will make use of
switch S3 (CAL/VSWR) and R105 (VSWR CAL) to adjust the
front panel meter to display VSWR properly for the current
operating power.

The output of the amplifier, U1-8, isreturned to the Transmit-
ter Interface/Backup Controller board (REFLECTED POWER
METER) and sent to the Analog /O board (through anisolation
resistor), to a comparator (U32-5) and to connectors J6 and J7,
through isolation resistors. The output of R105, VSWR ME-
TER, isreturned to the Transmitter Interface/Backup Controller
board and sent to J5, for use by the front panel meter.

Thetwo remaining amplifiers, for IPA RF FORWARD SAM-
PLE and IPA RF REFLECTED SAMPLE, have design gains of
-2 and -4 respectively. Their outputs are returned to the Trans-
mitter Interface/Backup Controller board. The|lPA FORWARD
METER is sent only to the Analog /O board through an isola-
tion resistor. The IPA REFLECTED METER is sent to the
Analog I/0 board through an isolation resistor and to a compa-
rator (U32-7).

P.3.10. METER PADDING CIRCUITS

Thefour meter circuits connected to J7 (Remote Control) have
padding resistors connected to them. Theseresistors, a270 Ohm
and a 1.3k Ohm in parallel on each of the four circuits, provide
open circuit limitation on the voltage which might be applied to
Remote Control analog sample input circuits. With both resis-
tors in place, the open circuit limit is one (1) Volt. If the 270
Ohm resistor is cut out (leaving the 1.3k Ohmresistor), the open
circuit maximum is four Volts. With both resistors cut out, the
open circuit maximum is 10 volts. The 10 Volt limit isaso the
value for the Extended Control connector, J6.

P.3.11. AUXILIARY ANALOG CIRCUITS
There are several other voltage and current samples that enter
the Transmitter Interface/Backup Controller board for the one
purpose of being passed along to the Analog 1/0O board in the
computer. These circuits are shown near the center of Sheet 2
of Figure P-10, and include:
GRID E SAMPLE

GRID | SAMPLE
SCREEN E SAMPLE
UNREG E SAMPLE

REG E SAMPLE
PRE-AMP FWD SAMPLE
PHASE “A” SAMPLE
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PHASE “B” SAMPLE
PHASE “C" SAMPLE
EXEC FWD SAMPLE
IPA TEMP SAMPLE
INLET TEMP SAMPLE

STACK TEMP SAMPLE
There are also some auxiliary outputs from the Analog 1/0
board. These have no anticipated use with one exception: the
signal at J12-38, isamplified by U41 and sent to J8-22 and J5-7.
Inafuturerelease of HT 30/35FM software, it isanticipated that
this output may have an analog equivaent of the front-panel
digital multi-meter display.

P.3.12. OVERLOAD CIRCUITS

TheHT 30/35FM Overload Circuitsareintended to protect the
transmitter in the event of afailure of the computer-based Main
Controller. There are five of them, four on the Transmitter
Interface/Backup Controller board and one in the HVPS. The
four on the Transmitter Interface/Backup Controller board are
originated by comparators. Each of the four comparators (U32)
has a sample input, obtained from one of the amplifiers on the
Control Status panel, and a reference voltage, obtained from a
LIMIT control on the Control Status panel.

TheLimit voltagesare al so connected to the Analog 1/0 board,
through isolation resistors, so the computer has the same Over-
load Limit setting as the hardware comparator. This makes it
possible to set the LIMIT controls by reading the digital multi-
meter display. The outputs of thefour comparatorsare normally
at alogic low level. Each is connected to the Digital 1/0 board
and to an OR gate, U33. The output of U33-10 is inverted by
U33 (pins 11, 12, 13) and delivered to AND gate U34-8. If the
PLATE REQUEST circuit is at alogic high (indicating that a
Plate On should exist), a Plate Current or Screen Current over-
load will cause alow a U34-10. (If a Plate On condition does
not exist, PLATE REQUEST islow and U34-9islow, blocking
the output from either the PLATE | or SCREEN | comparators.)

An OUTPUT REFLECTED OVERLOAD or an IPA RE-
FLECTED OVERLOAD will similarly be sent to the Digital
I/0O board and to U33 (pins5 or 6). U33-4 is connected to U34-6
and will go low with an overload on either of thesetwo circuits.
U34-4 is connected to the Clock (“Latch”) input of U35 (pin 9
servesall four sections of U35). When any of thefour overloads
occur, the Clock istaken to the high level and latches any of the
inputs which may have been high at the time of the Clock input.
Inthisway, U35 storestheidentity of the overload which caused
the Clock action.

The Clock signd, identified asHDWR OVLD, goesto U25-9
and is OR’ed with the MAGNETIC OVERLOAD input from
the HVPS cabinet. (The active state of thisoverload is provided
by R101 if the PLATE REQUEST circuit ishigh and if thereis
amomentary open at either of the Magnetic Overload Sensors
in the three-phase input to the HVPS.

The output of the OR gate (U25-10) goes two places. First, to
U25-5, and U25-6 where it is inverted and sent to the base of
Q16, andto U21-3 whereit inhibitsthe output of thiscircuit and
therefore turns off the transmitter, Plate and Filament. The
purpose of Q16 is to mute the IPA as quickly as possible,
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stopping therf output of thetransmitter morequickly thanwould
normally occur with the unlatching of the Plate and Filament
circuits.

The second output of U25-10 goesto U34-13. This section of
U34 (pins 11, 12 and 13) and another (pins 1, 2 and 3) are
connected as an R-Slatch, and the low at pin 13 will causethis
latchtogotothe“set” state (U34-11 high, U34-3low) if Backup
Mode is active. (If Backup Mode is active and there is no
INDICATOR RESET function active, U33-1 and U33-2 are
both low and U33-3 is high. Under this condition, U34-13 can
“set” the R-Slatch.) When set, the high a U34-11 will turn on
the FAULT STATUS LAMP (the lamp in the PLATE OFF
pushbutton). U33-3 is also connected to U35-1, the common
RESET input to thiscircuit, and isinactivewhen intheidlehigh
state.

When the transmitter is operating in the Backup mode, U35
will light one or more of the four Overload indicators on the
CONTROL STATUS panel. If the transmitter is in the Main
Controller mode, the Backup circuit ishigh. Thishigh at U33-1
causes U33-3 to be low, which prevents the U34 R-S latch or
U35 (the quad latch) from storing any input data.

P.3.13. CONTROL SWITCH INDICATORS

The Digita 1/0 board controls the indicator lamps in the
front-panel Control pushbutton switches when operating in
Main Controller mode. These circuits begin on the Digital 1/O
board, continue through the ribbon cable to J10 on the Trans-
mitter Interface/Backup Controller board and are OR’ ed with
the corresponding circuits from the Backup Controller. The
Fault Status Lamp circuit from J10-18 isinverted by U36 (pins
11 & 9) and OR’ ed with the Backup Controller circuit by diodes
CR35 and CR30. Theindicator signd isthen amplified by U39
and U40 and sent to J7, J6 and J5.

Similarly, the Raise and Lower circuits enter the Transmitter
Interface/Backup Controller board at J10-21 and J10-22, are
inverted by two sections of U36, are then OR’ed with the
Backup Controller inputs and amplified by U39 and U40.

The Plate On and Filament On indicators are processed differ-
ently. The portion of the circuit which carriesthe Main Control-
ler output isthe same, but the input from the Backup Controller
is gated by transistors Q23 and Q24.

If the controller selector (“Switch”) circuit is low (Backup
mode), these transistors couple the Backup Controller outputs
to the indicator drive circuits through diodes CR6 and CR7. If
the selector lineis high (Main mode), the transistors are biased
off and will not conduct.

Two of theindicator circuits, Manual Power Control and Auto
Power Control, are activated only by outputs from the Digital
1/O board.

P.3.14. AUXILIARY DIGITAL CIRCUITS

At the lower center part of Sheet 3 of Figure P-10, thereisa
group of digital circuits shown which have no application onthe
Transmitter Interface/Backup Controller board. Theseare status
indicator circuits for use by Remote Control equipment and are
connected to J9 (which terminates at TB9 on the Customer
Interface panel). These include:

EXCITER AFC OVERLOAD INDICATOR
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FILAMENT OVERLOAD INDICATOR
PLATE | OVERLOAD INDICATOR
SCREEN | OVERLOAD INDICATOR
PA VSWR OVERLOAD INDICATOR
IPA REFLECTED OVERLOAD INDICATOR
PHASE LOSS INTERLOCK INDICATOR
VSWR FOLDBACK INDICATOR

AIR INTERLOCK INDICATOR

AUX COMMAND #1*

AUX COMMAND #2*

AUX COMMAND #3*

AUX COMMAND #4*

EXTERNAL OVERLOAD INDICATOR
* No present use or function. Available for future expan-
sion.

P.3.15. CURRENT SAMPLE INPUT CIRCUITS

On Sheet 3 of Figure P-10 arethe Preamplifier and I PA current
sample circuits. These circuits are referenced to the |PA power
supply voltage and are pulses at a frequency which represents
the current present in the circuit being metered. These two
circuits are connected to the LED portion of two Isocouplers.
Thetransistor portion of these devicesare connected to the CPU
board in the computer. The resistors provide the active high and
the Zener diodes limit the logic high voltage in the CPU side of
the circuit.

The currents to be sampled are measured at the IPA supply
voltage (see the description on the |PA Power Supply) because
the Power Supply is common to both parts of the IPA. The
sample voltages, one representing each current, are connected
to two voltage-to-frequency converters. The outputs from these
converters are pulses of a constant amplitude but varying fre-
guency, with the frequency dependant on the sample voltage
connected to the converter input. The Isocouplers permit dc
isolation of the pulses (which are about 35 volts above ground)
from the computer input (which must be at ground).

P.3.16. 24 VAC POWER DISTRIBUTION FUSE PROTEC-
TION
Two fast blow fuses are mounted on the Transmitter Inter-
face/Backup Controller board. Thesefusesareinthetwo 24 Vac
input linesto solid state control relays K3, K4, K5 and K6. The
fuses protect the circuit board traces from damage due to acci-
dental shorting of the output lines from these relays.

Replacement should normally not be required.

Rev. J: ECN 45507 888-2385-001

F1
F2
F3
F4

DESCRIPTION
5A 250V Fast Cart.
4A 250V Fast Cart.
.5A 250V Fast Cart.
.5A 250V Fast Cart.

HARRIS PART NO.
398 0022 000
398 0021 000
398 0015 000
398 0015 000

WARNING: Disconnect primary power prior to servicing.
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Transmitter Interface/Back-Up Controller
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FIGURE P-10
SEE SCHEMATIC TRANSMITTER INTERFACE/BACKUP CONTROLLER
839 6337 252

IN DRAWING PACKAGE
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SECTION Q
SWITCH BOARD 1A7

Q.1. REMOVAL AND REPLACEMENT PROCEDURE
ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER AND THE HIGH VOLTAGE POWER SUPPLY BEFORE

PERFORMING THE FOLLOWING STEPS. ALWAYS USE A

GROUNDING STICK TO ENSURE THAT THERE ARE NO RESID-

UAL VOLTAGES PRESENT.

Toremovethe Switch Board for service, first removetheTrim
Panel at the top front of the transmitter Main Cabinet. Set the
Trim Panel aside in a safe place. Remove the six screws (with
hardware) that mount the Meter/Switch panel. Disconnect the
ribbon cable connected to the Switch Board and take the panel
to a convenient work location.

Remove the red and green caps from the pushbutton switches
by pulling them away from the panel. Be careful not to drop the
caps as they contain the indicator lamps. Note the position of
the indicator marker on the Meter Switch knob and use the
proper sized Allen wrench to remove the knob. Unplug the
meter wiring harness connector at J2. Dismount the Switch
Board from the meter panel by removing the eight large hex
shaped nuts from the switches.

Replacement of the Switch Board is accomplished by revers-
ing the above process. After mounting the board and replacing
the nuts on the switches, re-connect the meter wiring harness,
being careful to align the connectors correctly. Replace the
knob, taking care to align the marker correctly. Then install the
switch caps. Note that thereis an alignment tab on each cap. Be
sure that thistab is properly aligned with the ot in the switch
shaft. The green caps are used on the first and third switches
(counting from the I eft) in the top row.

Re-connect the ribbon cable at J1 on the Switch Board and
re-mount the Meter/Switch panel. Be sure to use dl of the
locking hardware on the screws and tighten securely. Replace
the Trim Panel.

Rev. F: 11-03-97
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Q.2. PURPOSE
The primary purpose of the Switch Board isto make electrical

connections to the eight front-panel pushbutton switches S1
through S8 and the meter selector switch SO (FWD - VSWR).
It also serves as a convenient location for the meter calibration
controls R1 through R4.

Q.3. CIRCUIT DESCRIPTION
Refer to Figure Q-2. The Switch Board pushbutton switches,

S1 through S8, have one switch terminal and oneindicator lamp
terminal connected to acommon bus. Thisbusis provided with
+10 Volts from the Transmitter Interface/ Backup Controller
board. Each of the switches returns this voltage when pressed.
Each of the indicator lamps is illuminated by a circuit on the
Transmitter Interface/Backup Controller board as required.

The PLATE EMETER, PLATE | METER, FWD PWR ME-
TER and VSWR METER circuits from the Transmitter Inter-
face/Backup Controller board are connected to calibration con-
trols R1 through R4, respectively. The outputs from R1 and R2
are connected through J2 and the meter wiring harness to the
Plate Voltage and Plate Current meters (M2 and M3). The
outputs from R3 and R4 are connected to switch S9, which
selects (for meter M4, the Output meter) either the display of
output power (FWD) or reflected power, calibrated to read as
VSWR (Voltage Standing Wave Ratio).

Forward Power Meter Calibration isaccomplished by adjust-
ing R3 until Analog Forward power readsthe proper percentage
power level with relation to the TPO of the transmitter.

NOTE
Prior to adjusting the Analog Power Meter, make sure the Digi-
tal Meter has been calibrated as the metering sample to the
Analog Meter changes when the Digital Multimeter Probe is
change.

See the Control Status section for calibration of the Digital
Power Meter.
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SECTION R
PA METERING BOARD

R.1. REMOVAL AND REPLACEMENT PROCEDURE

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-
MITTER AND HIGH VOLTAGE POWER SUPPLY BEFORE PER-
FORMING THE FOLLOWING STEPS. ALWAYS USE A GROUND-
ING STICK TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-
AGES PRESENT.

The PA Metering Board islocated on theleft insidewall of the
Main Cabinet near the bottom toward the front.

Component CR1 on the PA Metering Board may be replaced
without removing the board from the transmitter. Useamedium
sized soldering iron (35to 100 Watt) to remove and replace CR1
if necessary.

Toremovethe PA Metering Board for service, firsst REMOVE
ALL POWER from the Main cabinet and the High Voltage
Power Supply. Open the Circuit Breaker Panel and swing it out
of the way. Locate the PA Metering Board and note the way in
which connections are made to it. Disconnect all wiring from
the board. Removethe hardware at the four corners of the board
and take the board to a convenient working location. Leave the
Circuit Breaker Panel open as insurance that the transmitter
cannot be turned on while the PA Metering Board is out for
service.

When replacing the board, be absolutely sure that the ground
strap is captive between the PA Metering Board and the side
wall of the transmitter.

Re-connect the wiring and check it to be sure that it has been
connected correctly. Errors here can cause significant damage
to components el sewhere in the transmitter.

R.2. PURPOSE

The purpose of the PA Metering Board is to derive sample
voltages representative of several of the voltages and currents
associated with the PA (Power Amplifier).

R.3. CIRCUIT DESCRIPTION

Refer to Figure R-2 (Schematic Diagram 839\6337\189). All
of the current flowing in the PA Grid circuit passes through
resistors R11, R12 and R13.

888-2385-001

These resistors (in parallel) represent 33-1/3 Ohms and will
develop one volt across the circuit for each 30 mA flowing
through the circuit. Capacitor C1 removes small transient volt-
ages which might make the meter reading unstable. Thevoltage
appearing between terminals 2 and 1 on the board is connected
tothe Controller through the Transmitter Interface/Backup Con-
troller board on the Controller assembly.

The PA Grid voltage is connected to terminal 7 of the board.
Resistors R7, R8, R9 and R10 are a voltage divider which
derives asample (at terminal 6) which is about 2/3rds of 1% of
the voltage at terminal 7. The sample, then, is about 1 volt for
every 151 volts on the Grid. This voltage is connected to the
Controller through the Transmitter Interface/ Backup Controller
board on the Controller assembly.

The negative terminal of the Plate Supply (intheHigh Voltage
Power Supply) is connected to termina 4 of the PA Metering
Board and completes its path to ground through the parallel
resistor network consisting of R1, R2, R3, R4, and R5. The
voltage devel oped acrosstheseresistors (with acombined value
of one Ohm) is 1 Volt for each 1 Amp of Plate current.

Under normal conditions, the voltage across the network is
well below the value required to cause CR1 to conduct. Since
the metering circuit on the Transmitter Interface/Backup Con-
troller board is very high impedance, there is no significant
voltage drop across R6 and the sample applied to terminals 3
and 5 is the same as the voltage developed across terminals 4
and 8. However, onthe occasion of acavity or tubearc, the Plate
current rises sharply and the sample voltage rises with it to the
point at which CR1 begins to conduct.

At this point, the sample voltage does not rise any further and
the metering circuits are protected.

Should CR1 be damaged while performing this protection
function, the Plate current meter reading will be below the actual
value of the current. If there is any reason to believe that the
reading is inaccurate for this reason, follow the procedures
described in paragraph R-3 to replace diode CR1.
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SECTION S
AC INPUT PHASE MONITOR ASSEMBLY
(AND AC INPUT PHASE LOSS DETECTOR UNIT)

S.1. PURPOSE

The AC Input Phase Monitor in conjunction with the Phase
Loss Detector Unit 1K5, continuously monitors the three phase
AC input to the transmitter and either prevents transmitter
turn-on or turnsthe transmitter off if the phase rotation changes,
one phase drops out, or the input voltage drops below a safe
input level. In addition, samples of the three phase voltages are
developed for metering through the digital multimeter.

S.2. CIRCUIT DESCRIPTION

Three phase AC voltage is brought into the AC Input Phase
Monitor board from 1TB1 through fuses 1F2, 1F3 and 1F4 to
J1-1,J1-3,J1-7to T1, T2 and T3. For afour wirewye input, the
neutral is brought in on J1-5. Jumpers J2 through J4 must be
placed properly to permit 200-250 Vac (A) or 380-435 Vac (Y)
operation. Please refer to the overall schematic (Figure 8-1 or
8-2) and Figure S-2. Thethree phaseinput voltageisalso routed
by means of the board to the Phase Loss Detector Unit, 1K5,
through J2-1, J2-3, and J2-7. See Figure S-2.

Transformers T1, T2, and T3 secondaries each provide ap-
proximately 12 VRMSto arectifier, filter capacitor and voltage
divider network. The output of each circuit is about +12 VVdc
which is sent to unity gain buffer amplifiers (U3).

Theoutputsof U3 aresent tothe Transmitter Interface/ Backup
Controller board. A fourth section of U3 is unused. The buffer
amplifiers (U3) are supplied +12 VVdc through J1-11. Thissame
+12Vdcisused asalocal interlock voltage and comesfrom J4-2
on the Transmitter Interface/ Backup Controller board. A +12
Vdc output is routed through the AC Phase Monitor and AC
Phase Loss Detector modules and is available at J1-10 to illu-
minate the LED indicator DS1 and as an input to ac phase loss
interlock circuitry at J4-36 on the Transmitter | nterface/Backup
Controller board. In the 3 wire (208-240 V ac) configured trans-
mitter, the ground return for the energizing coil of blower
contactor 1K 1 issupplied through terminals 3 and 1 of the Phase
L oss Detector, 1K5, viaJ2-9 and J1-9 of the AC Phase Monitor
board. In the 4 wire (360-415 V&c) configured transmitter, the
ground return for the energizing coil of 1K1 issupplied through
terminals 9 and 8 of 1K5 via J2-9 and J1-9 of the AC Phase
Monitor board.

S.3. CORRECTIVE MAINTENANCE

S.3.1. ADJUSTMENTS

There are no adjustments on the AC Input Phase Monitor
board. Jumpers J2 through J4 are positioned according to the
input ac linevoltage. Position thejumpersinthe‘ A’ position for
208-240 Vac or inthe ‘Y’ position for 360-415 Vac input.

Thereisone adjustment for minimum linevoltageon the Phase
Loss Detector Unit, 1K5. This should be set for the minimum
normal line voltage expected.

888-2385-001

S.3.2. TROUBLESHOOTING AC PHASE LOSSDETECTOR
1K5

S.3.2.1. CIRCUIT BOARD LED DS1 EXTINGUISHED

If aphase reversal occursor an input voltage phaseis dropped
or the line voltage is low, the AC Phase Loss Detector will
respond by turning the transmitter off and the indicator LED
DS1 on the AC Input Phase Monitor circuit board (1A12) will
be extinguished. In this case, proceed as follows.

S.3.2.2. MEASUREMENT OF AC INPUT LINE VOLTAGE

Use the transmitter multimeter to read the input line voltages.
If they are all normal, then phase rotation has changed or the
Phase Detector Unit, 1K5, requires checking. If one or more
phase voltageis abnormal, then either a phase has been dropped
or one or more of the three phase protection fuses 1F2, 1F3 or
1F4 has opened.

If one or more of the three phase voltages reads low, remove
power from the cabinet.

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER AND HIGH VOLTAGE POWER SUPPLY AND IS LOCKED

OUT BEFORE PERFORMING THE FOLLOWING STEPS. AL-

WAYS USE A GROUNDING STICK TO ENSURE THAT THERE

ARE NO RESIDUAL VOLTAGES PRESENT.

Open therear door of the transmitter and discharge all storage
devices.

Using aVOM on an ohmmeter scale, verify that all threefuses
(1F2, 1F3, 1F4) are good. If al three are found to be good,
proceed to paragraph S-17. If any of the three are open, inspect
the Phase Loss Detector (1K5) and the interconnecting wiring
between it and 1TB1 and the plugin socket for 1K5 for possible
shorts. If the wiring appears normal, replace the open fuse(s)
and reapply power to the transmitter cabinet.

If the problem persists, remove station power from the trans-
mitter cabinet.

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER AND HIGH VOL TAGE POWER SUPPLY AND IS LOCKED

OUT BEFORE PERFORMING THE FOLLOWING STEPS. AL-

WAYS USE A GROUNDING STICK TO ENSURE THAT THERE

ARE NO RESIDUAL VOLTAGE. PRESENT.

Again verify if another fuse has opened. If this has happened,
either the Phase Loss Detector 1K5 or the AC Input Phase
Monitor assembly is defective.

If all threefusesaregood, then verify thelow linevoltageusing
the procedure in Section 2 under INITIAL CHECKOUT. If
indeed a phaseislow, first check thewall disconnect for proper
operation. If al isin good working order, then an incoming
phaseislow and the utility company should be notified.

S1

WARNING: Disconnect primary power prior to servicing.



S.3.2.3. TROUBLESHOOTING THE AC INPUT PHASE MONI-
TOR ASSEMBLY 1A12
Loss of metering of the input line voltage may be due to a

malfunction of part of the AC Input Phase Monitor Assembly
or an open fuse among the line fuses 1F2, 1F3, or 1F4. Verify
the integrity of the fuses using the procedure outlined in para-
graphs S-13 and S-14. If the fuses are found to be good then the
problem lies in the Phase Monitor printed circuit board assem-
bly. Correct outputsfrom the AC Input Phase M onitor assembly
to the Transmitter Interface/Backup Controller board may be
verified by measurement at LA6A 1234 in the Controller assem-
bly. Following the instruction beginning in paragraph P-4 for
access to the Transmitter Interface/Backup Controller board,
measure the dc voltages present on pins 12, 36, and 37 of
1A6A12M4. These are the dc sample voltages which correspond
to the rms value of the three phase ac input line voltages. Each
should measure approximately 10.3 Vdc depending upon the
actua ac line voltage. If any one of the three values measured
isfar different from the other two, or al three vary widely from

S2

thetypical 10.3 Vdc value, then the problem lieswithinthe AC
Input Phase Monitor assembly.

Remove and lock out the three phase station power to the
transmitter cabinet and the power supply cabinet.

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER AND HIGH VOLTAGE POWER SUPPLY AND IS LOCKED

OUT BEFORE PERFORMING THE FOLLOWING STEPS. AL-

WAYS USE A GROUNDING STICK TO ENSURE THAT THERE

ARE NO RESIDUAL VOLTAGE PRESENT.

Opentherear transmitter cabinet door and using thegrounding
gtick, discharge al storage devices. Unmount the AC Input
Phase Monitor assembly from the lower left hand side panel.
Inspect the board for any sign of damageto theassembly or signs
of component failure. Using an ohmmeter, verify the conditions
of diodes CR1, CR2, and CR3 aswell aschokeL1. Also verify
that L1, C2, and C3 are not shorted. If these components check
out to be in good condition, then the problem is probably U3.
Replace U3 and reinstall the assembly along with its safety
coversand 1K5.

888-2385-001

WARNING: Disconnect primary power prior to servicing.
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SECTION T
FLUORESCENT DISPLAY

T.1. INSTALLATION
The Fuorescent Display is a component of the Controller
Assembly and requires no separate installation procedure.

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-
MITTER AND HIGH VOLTAGE POWER SUPPLY BEFORE PER-
FORMING THE FOLLOWING STEPS. ALWAYS USE A GROUND-
ING STICK TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-
AGES PRESENT.

T.1.1. REMOVAL AND REPLACEMENT

Remove the connector plugs from the Fluorescent Display
board.

Remove the mounting screws, being careful to support the
assembly while doing so.

Reinstallation is essentially the reverse procedure.

Set the Fluorescent Display board in place and reinstall the
mounting screws.

Reinstall the connector plugs.

T.1.2. PURPOSE

The purpose of the Fluorescent Display isto provide alphanu-
meric display of all transmitter monitored variables, including
currents, voltages, and power on the Digital Multimeter
(DMM), and bargraph presentation of 1PA forward and reflected
power. Also, the mimic board LED displaysis under control of
the microprocessor on the Fluorescent Display.

Refer to the schematic diagram, Figure T-2. The Fluorescent
Display is designed around an 8085 microprocessor which
controls the dual bargraphs for IPA forward and reflected
power, the digital multimeter display and most of the mimic
board displays. The displays are al scanned to give the appear-
ance of steady readings or indications.

Power isbrought in on J2 as+5Vdc, and + and -12 Vdc. A dc
to dc connector, T1, is used to connect +5 Vdc to +39 Vdc for
the plates of the displays (both bargraph and digital multimeter)
and to 5.4 Vac for the filaments of both displays.

Operating commands are received from the Main Controller
onJ5-5,9,and 11, and are RS-232C compatible. The commands
are received by U6 which is a universal asynchronous receiver
transmitter (UART).

The UART isclocked by asigna developed by U5, the baud
rate generator. Thecrystal Y 2 setsthe basic oscillator frequency
and the switch sections of J2 determine the divider ratio, thus
producing various frequencies. The table on the Figure T-2,
Sheet 1 gives the settings versus baud rates.

Theinitialization for the microprocessor is provided by U28A
power monitor, and U28B, R13, C17 reset delay logic. A reset
input is provided by closure of S1.
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Thelower eight bits of output from the microprocessor Ul are
directed to U2 which is an octal D flip-flop used as address
storage during thefirst part of the bus cycle. Thusthese outputs
of U2 are address hits.

The lower bits ADO to AD7 are treated as data during the
second half of the bus cycle. The upper two bits (A14 and A15)
from the microprocessor are used to generate chip select inputs
to therest of the circuits.

The program for the system is contained in the ROM U8, and
U9 isused for temporary data storage.

The displays VF1 and VF2 are vacuum fluorescent displays.
The plateinputswhich determinethelength of the barsareinput
by latches U16, U17, and U18 in response to the data inputs
(ADOto AD7). The datais updated by the strobe inputs.

The grid information islatched into the bargraph display VF1
by U19 and U20.

Thedatainputs(ADOto AD7) areupdated by the strobeinputs.

Data for multimeter display, VF2, is latched into the display
by U23, U24, and U25, and isupdated with the strobeinput. The
dataisentered viaU25, whichisa4lineto 16 linedecoder. The
outputs of U25 determine the outputs of U23 and U24, both of
which provide the grid inputsto VF2.

Inputs from the Key pad is sensed on RETURN LINE O or 1.
If SIG lisa0, theOreturn lineis selected. If SIG1 ishigh, the
1returnlineis selected.

The key selected is determined by U27.

The mimic board matrix inputs are provided by U27 and U3,
with the column enabled being determined by U26, and the bit
pattern for the rows of mimic board LED matrix determined by
us.

T.2. MAINTENANCE

T.2.1. ADJUSTMENTS
There are no adjustments. Switch S2 is set per the Table on
Sheet 1 of Figure T-2, according to the desired baud rate.

T.2.2. PREVENTIVE MAINTENANCE

Preventive maintenance consists of keeping the circuit boards
free of dirt, mounting hardware tight and the connector plugs
properly seated.

T.2.3. CORRECTIVE MAINTENANCE

The Fluorescent Display board is not field repairable. The
board should be returned to HARRIS CORPORATION, Broad-
cast Division for repair. Refer to paragraph on Returns and
Exchanges on back of Title Page.

T-1

WARNING: Disconnect primary power prior to servicing.
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FIGURE T-2
SEE SCHEMATIC, FLUORESCENT DISPLAY
839 6337 260

IN DRAWING PACKAGE

888-2375-001
WARNING: Disconnect primary power prior to servicing.

T-3






SECTION U
MIMIC BOARD

U.1. INSTALLATION
TheMimicboard isacomponent of the Controller and requires
no separate installation procedure.

U.2. REMOVAL AND REPLACEMENT

ARNING

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-

MITTER AND HIGH VOLTAGE POWER SUPPLY BEFORE PER-

FORMING THE FOLLOWING STEPS. ALWAYS USE A GROUND-

ING STICK TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-

AGES PRESENT.

Remove the two plugs from the Mimic board.

Remove the mounting screws from the board. Support the
board as the screws are removed so that the alignment of the
LED indicatorsisnot changed. Thiswill facilitate reinstallation
of the Mimic board.

Reinstallation of the Mimic board is essentially the reverse
process. Carefully set the board in place, giving attention to the
alignment of the LED indicators asthey areinserted through the
holesin the door panel.

Install and tighten the mounting screws. Tighten firmly but do
not over tighten.

Reinstall the connector plugs.

U.3. PURPOSE

The purpose of the Mimic board is to provide transmitter
status, overload, and interlock statusindications. Also, theboard
contains the L ocal/Remote/Extend and Reset switches.

U.4. CIRCUIT DESCRIPTION
A multiplex scheme is used to illuminate the various LED’s.
A matrix isthus established between theinputson J1 to transis-

tors Q1 through Q8 and the inputs also on J1 to transistors Q9
through Q16. See Table U-1.

Theinputsto J1 controlling the matrix come from the Fluores-
cent Display board. Theinputs are under control of the Fluores-
cent Display board microprocessor.

Some LED’ sarebi-color devices. In each bi-color devicethere
aretwo LED’s, onered and onegreen. Thusthe L ED may appear
red or green, depending upon which one diode is being driven,
or orange if both are being driven.

The matrix or multiplex system enables many LED’s to be
illuminated as appropriate using less than one transistor per
LED. Theinputsto the drive transistors Q1-Q16 are scanned so
asto makethe LED’ sillumination appear continuous.

The cathodes of several LED’s(e.g. DS3, DS6, DS29) aretied
together. If alogic 1 input is supplied at Q7 at J1-54, transistor
Q7 will beturned on, pulling the cathodes of LED’s DS3, DS6,
and DS29 to ground through R3. Thus one or more of these
LED’s could be turned on. Logic inputsto Q1 through Q8 each
enable agroup of LED’sto be driven.

Anode drive for one or more LED’s is provided by transistor
Q9 through Q16. Transistors Q15 and Q16 providedriveto only
the green and red section of DS15 respectively. If both Q15 and
Q16 are driven then an orange color will appear in DSI15.
Transistor Q3 must aso be turned on to permit DS15 to be
illuminated.

Theinputsto transistors Q9 through Q16 are active low. Thus
if theinput at J1-30is brought to ground, Q13 will beturned on,
supplying approximately +5 Vdc to DS20R, DS33R, DS2G,
DS3R, and DS8G.

All the LED’ s connected to the collector of Q13 would be on
when Q13 is on, if the cathode of these LED’s were held at

Table U-1. Mimic Board Indicator Matrix

TRANSISTOR Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16

Q1 FAULT X X X X X X X

Q2 X FAILSAFE | X X X X X X

Q3 EXTEND OVLD REMOTE OVLD OVLD INTLK VSWR VSWR

PA VSWR FIL EXT AFL HV CAB FB G FB R

Q4 OVLD OVLD OVLD OVLD PA R PA G X X
EXC AFC | PLT I IPA VSWR |SCRN I

Q5 INTLK AIR R FIL R FIL G INTLK INTLK X X
EXTR PA LOSS MAIN CAB

Q6 IPAR IPA G BIAS R BIAS G CTRL CTRL X X

MAIN G MAIN R

Q7 SCREEN R| SCREEN G| PREAMP G|PREAMP R | IPA-PS R IPA-PS R X X

Q8 SCREEN G| PLATE R PLATE G PLATE R AIR G AIR R X X

NOTE: PA R and PA G mean PA Red and PA Green LED’s, respectively.

888-2385-001
WARNING: Disconnect primary power prior to servicing.
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ground potential by Q3 through Q8 being on. Thus, clearly, if
an LED isto be turned off, during the time that Q13 is on, the
respective transistor (Q3, Q4, Q5, Q6, Q7, or Q8) will have to
be off when Q13ison. Thisisall handled by the microprocessor
on the Fluorescent Display.

Switches S1 through $4 permit Reset, Remote, Extended and
Local control inputs. The Reset input isactive high from +12V.
Theother inputsareactivelow inputs. Statusinputsareprovided
through opto-isolator U1 and are available at J1, pins 16, 6, 4
and 2. The spare switches, S5 through S8, are not used.

Opto-isolators U3 and U4, aso in the matrix, control DS11
and DS12, the Extended and Remote indicators. The LED
portion of U3 and U4 is pin 1 and pin 2, with pin 2 being the
cathode. Thus when Transistor Q3 is turned on, the LED cath-
odes of U3 and U4 are taken to ground through R4. Extend and
Remote indicators may then be illuminated by turning on Q9
and/or Q11. Note also that the Remote Control Enable input at
J2-6 must be high before DS11 and/or DS12 can beilluminated.
Thisenableinput originatesinthe Transmitter Interface/Backup
Controller board, and isapproximately +12V. When the Remote
Control Enable input is low, the local LED DS13 will be
illuminated.

When the transmitter is operating on the Main Controller, the
Controller main LED DS2 is illuminated under control of the
microprocessor on the Fluorescent board. When the transmitter
goesto the Backup Controller, J2-1input (BACKUP)* goeslow
and Controller Backup indicator DS32 isilluminated.

When the Remote Control Enable input is high, and the
transmitter is on the Backup Controller, both Extended and
Remoteindicators DS11 and DS12 will beilluminated through
CR5 and CR6.

U-2

U.5. MAINTENANCE

U.5.1. ADJUSTMENTS
There are no adjustments on the Mimic board.

U.5.2. PREVENTIVE MAINTENANCE

Preventive maintenance consists in keeping the board clean,
keeping mounting hardware tight and convertors properly con-
nected.

U.5.3. CORRECTIVE MAINTENANCE

ARNING

ALWAYS TURN TRANSMITTER COMPLETELY OFF BEFORE
USING OHMMETER TO TROUBLESHOOT ANY CIRCUIT.

U.5.3.1. ONE OR MORE INDICATORS NOT ILLUMINATING

If oneor more LED’ sdo not illuminate, it may beduetofailure
of one or more of transistors Q1 through Q16. If none of the
LED’ swhose cathodes aretied together fail toilluminate, it may
be due to the respective transistor (Q1 through Q8) failing to
turn on.

U.5.3.2. GROUP OF INDICATORS ILLUMINATED

If al the indicators driven by one transistor (Q1 through Q8)
areilluminated, it may be dueto the respectivetransistor having
a collector-to-emitter short. In either case, the transistor should
be checked with an ochmmeter or replaced. If al components
check good, a scope may be used to check inputsto the specific
transistors.

U.5.3.3. ONE INDICATOR NOT ILLUMINATING

If one of the indicators in one or more blocks (cathodes tied
together) cannot be illuminated, it is most likely due to that
indicator transistor (one of Q9 through Q16) failing to turn on.
An ohmmeter may be used to check the transistor.

888-2385-001

WARNING: Disconnect primary power prior to servicing.
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Figure U-1. Mimic Panel Board
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FIGURE U-2
SEE SCHEMATIC, MIMIC BOARD
839 6337 181

IN DRAWING PACKAGE
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SECTION V
SPACER BOARDS

V.1. INSTALLATION
The Spacer boards are part of the Main Controller Assembly
and require no separate installation procedure.

ARNING

BEFORE BEGINNING ANY WORK IN THE MAIN CABINET, RE-
MOVE ALL POWER FROM THE TRANSMITTER MAIN CABINET
AND HIGH VOLTAGE POWER SUPPLY. ALWAYS USE A
GROUNDING STICK (INSIDE THE REAR DOOR OF THE MAIN
CABINET) TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-
AGES PRESENT.

V.2. REMOVAL AND REPLACEMENT

The Spacer boards (three required) are located in the Control-
ler card cage.

Each one may be removed by carefully disconnecting the
ribbon cable plug from the respective circuit board, unplugging
the Spacer board from the socket in the rear of the card cage and
threading the ribbon cable through the guide slot in the front
edge of the board.

888-2385-001

CAUTION

THE CONTROLLER WILL NOT WORK WITHOUT ALL SPACER
BOARDS PROPERLY INSTALLED.

V.3. PURPOSE
The purpose of the Spacer board is to provide mechanical

support and strain relief for the ribbon cables connected to the
Digital and Analog I/0O boards, and the CPU board.

V.4. CIRCUIT DESCRIPTION
The Spacer boards serve primarily for mechanical purposesin

supporting the ribbon cables. To ensure that they are properly
installed, continuity jumpers are connected between pins51 and
52. Please refer to Figure H-1 for the Mother board schematic.

V.5. MAINTENANCE

No maintenance, adjustments or troubleshooting is required.
The Spacer board will rarely be required to be removed but
should be kept properly installed in its connector.

V-1

WARNING: Disconnect primary power prior to servicing.






SECTION W
MAIN CONTROLLER SOFTWARE SEQUENCES

W.1. INTRODUCTION

Thefollowing information is a summarized description of the
microprocessor based main controller sequence of events that
actually occur during different phases of transmitter operation.
The following is not intended to be a detailed description of all
the software activities. Our intention is to provide sufficient
information to aid the user develop an overall understanding of
transmitter events sequencing.

w.1.1. FILAMENT ON SEQUENCE
a  Abort filament-off sequence
b. Set filament rundown status OFF
C. Check Filament-On sequence status.

1. if already running or completed, turn filament mimic lamp
green and discontinue or exit filament-on sequence.

2. If not already running or completed, continue filament-on
sequence.

d. Check “Mains’ phase loss detector status.
1. |f OK, continue filament-on sequence.
2. If not OK, discontinue or exit filament-on sequence.
€. Turn on blower.
f. Check air switch status.
1. |f air switch does not close after 4 seconds:
a) Turn air mimic lamp red.

b) Turn air interlock LED on.
€) Turn blower off.

d) Discontinue/exit filament-on sequence.

2. |f air switch closes within 4 seconds, continue filament-on
sequence.

9. Turn air mimic lamp green.
h. Turn air interlock LED off.
i. Turn filament on (start filaments and |PA power supply).
j- Check filament voltage status.
L |f less than 5 volts after 2 seconds:

a) Turn filament off

b) Turn filament mimic lamp red
¢) Turn filament overload LED on
d) Log filament overload

e) Discontinue/exit sequence

2. Ifgreater than or equal to 5 volts within 2 seconds, continue
filament on sequence.

K. Turn filament lamp on.

I Blink filament mimic lamp green to indicate filament
warm-up.

m. Check IPA power supply status.

1. |f less than 28 volts, turn IPA PS mimic lamp red and
continue sequence.

Rev. F: 11-03-97
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2. |f less than 35 volts, blink IPA PS mimic lamp amber and
continue sequence.

3. f greater than or equal to 35 volts, turn IPA PS mimic lamp
green and continue sequence.

NOTE
Wait for filament warm-up timer to expire. (For initial filament-
on sequence timer duration is 20 seconds.) For filament-on se-
quence during AC restart, the warm-up timer is bypassed.
N. Repeat |PA power supply status check.
L |fless than 28 volts:

a) Turn IPA PS mimic lamp red.
b) Turn filament LED off.

C) Discontinue/exit filament-on sequence.

2. |f less than 35 volts, blink IPA PS mimic lamp amber and
continue sequence.

3. If greater than or equal to 28 volts, turn IPA PS mimic lamp
green and continue sequence.

0. Turn filament mimic lamp green.
p. Filament-on sequence completed successfully.

W.1.2. PLATE-ON SEQUENCE
a Turn off fault LED.
b.  Check filament-on sequence status.

1. |f already running or completed, bypass filament-on se-
guence.

2. |f not already running or completed, continue filament-on
sequence.

3. If filament-on sequence runs successfully, continue plate-
on sequence.

4. If filament-on sequence does not complete, turn on fault
light and discontinue/exit plate-on sequence.

C. Wait for exciter to lock.
1. |f exciter AFC locks within 10 seconds, continue sequence.
2. If exciter does not lock within 10 seconds:
a) Turn on exciter AFC overload lamp.

b) Turn on fault light and discontinue/exit plate-on
sequence.

d. External or Magnetic overload presence effects:
L |f Magnetic overload active:
a) Turn on plate current overload LED.

b) Turn plate mimic LED red.

¢) Turn on fault light and discontinue/exit plate-on
sequence.

2. |f External overload active:
@) Turn on external overload LED.

b) Turn on fault light and discontinue/exit plate-on
sequence.

€. Energize bias supply.
f. Check bias voltage status.

WARNING: Disconnect primary power prior to servicing.



1 If less than -200 volts after 500 ms:
a) Turn bias mimic lamp red.

b) Turn off bias supply.

C) Turn on fault light and discontinue/exit plate-on
sequence.

2. |f greater than or equal to -200 volts within 500 ms:
a) Turn bias mimic lamp green.
b) Continue plate-on sequence.
9. Check plate current status.
1 |f plate current exists:
a) Assume backup controller is running.

b) Go to step m. of this description and continue
plate-on sequence from that point.

2. If plate current does not exist, continue plate-on sequence.
h. Energize step/start contactor.
i. Wait 50 milliseconds
J- Check plate current status.
1. | greater than or equal to 3 amps:
a) Deenergize step/start contactor.

b) Turn plate mimic lamp red.
C) Turn on plate current overload LED.

d) Turn on fault light and discontinue/exit plate-on
sequence.

2. |fless than 3 amps, continue plate-on sequence.
k. Wait 50 milliseconds.
I. - Check plate voltage status.

1. |fless than 2,000 volts; wait 50 ms, if plate voltage still less
than 2000 volts:

a) Deenergize step/start contactor.
b) Turn plate mimic lamp red.
C) Turn on plate current overload LED.

d) Turn on fault light and discontinue/exit plate-on
sequence.

2. If greater than or equal to 2,000 volts, continue plate-on
sequence.

m. Check screen voltage status.
1 |f less than 300 volts:
a) Turn screen mimic lamp amber.

b) Continue plate-on sequence.
2. |f greater than or equal to 300 volts:

a) Turn screen mimic lamp green.

b) Continue plate-on sequence.
N. Energize main contactor.

0. Wait up to 100 milliseconds for the run contactor aux.
contactsto close.

P. Deenergize step-start contactor.
0. Check run contactor auxiliary contacts status.
L \f open:

W-2
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a) Turn plate mimic lamp red.

b) Turn on fault light and discontinue/exit plate-on
sequence.

2. |f closed:
a) Turn plate mimic lamp green.
b) Continue plate-on sequence.

r. Check AFC (Exciter) contact status.

1. if not closed:
a) Turn exciter mimic lamp red.
b) Turn on AFC overload LED.
C) Turn on fault LED and discontinue/exit plate-on

sequence.
2. if closed:

a) Turn exciter mimic lamp green.

b) Continue plate-on sequence.
S. Activate plate-on lamp.
t. Start APC sequence.

W.1.3. PLATE-OFF SEQUENCE
Set failsafe restart status off.
Abort plate-on sequence.
Abort APC task.

Set RF ramp to zero.
Deenergize main contactor.

Mute exciter and IPA. Stop Raise & Lower commands.
Turn off green LED’ s on RF chain on mimic panel.

9. Check step-start contactor status.
L if closed:
a) Deenergize step/start contactor.

b) Wait 250 milliseconds.

o0 T

C) Recheck step/start contactor status and if still
closed:

1) Blink plate mimic lamp red.
2) Blink screen mimic lamp red.

3) Exit.
2. |f open, continue plate-off sequence.
h. Read plate voltage and save for later.
i.  Check plate voltage status.

1 |fless than 6 kV, go to step |. of the plate-off sequence and
continue.

2. If greater than or equal to 6 kV:
a) Recheck plate voltage status.

1) If less than 90% of first reading within 2 sec-
onds go to step |.:

2) |f greater than or equal to 90% of previous
reading after 2 seconds, proceed with step K-
3.

3. Energize step/start contactor.
4. After 50 ms delay, turn on main contactor.
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Turn off step/start contactor.
Blink plate mimic lamp red.
Blink screen mimic lamp red.
Exit routine - rf drive is off but HVPS remains on, however.
J- If plate mimic lamp is green, turn plate mimic lamp off.
k. If screen mimic lamp is green, turn screen mimic lamp off.
I If this sequence was not caused by a short ac power fail:
1 Deenergize bias supply.
2. Check bias supply voltage status.

®© N o O

a) |f greater than or equal to -200 volts, blink bias
mimic lamp red.

b) If less than -200 volts, turn off bias mimic lamp.
m. Turn plate lamp off, sequence completed successfully.

W.1.4. FILAMENT-OFF SEQUENCE
a  Abort filament-on sequence.
b. Set filament-on task off.
C. Set failsafe restart status off.
d. Run plate-off task.
1. |f successful, proceed with step.
2. |f not successful, exit routine.
€. Check filament rundown status.
L jfon:
a) Blink air mimic lamp green.

b) Turn blower on.

¢) Continue filament-off sequence.
2. |f off, continue filament off sequence.
Turn filament lamp off.
Set filament status off.
Set filament warm-up status off.
Deenergize filament (filament/IPA power supply).
set blower status off.
- Wait 250 ms.
Turn IPA power supply mimic lamp off.
m. Check filament voltage.

1. |f filament voltage is greater than 5.0 volts and phase loss
detector contacts are closed:

~T o Ta

a) Blink red filament mimic lamp red.
b) Energize and maintain blower operation.
C) Discontinue/exit filament-off sequence.
2. |f filament voltage is less or equal to than 5.0 volts:
a) Blink air mimic lamp green.
b) Turn filament mimic lamp off.

N. If phase loss detector contacts closed and blower ison wait
180 seconds, deenergize blower.

0. After 5 second delay, check air switch status.
L if closed:
a) Blink air mimic lamp red.

b) Discontinue/exit filament-off sequence.
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2. If open:
a) Turn air mimic lamp off.

b) Exit, filament-off sequence completed.

W.1.5. LOG (TYPE,DELAY) SEQUENCE
a Lightappropriate (TY PE) overload light(s) on mimic panel.

L piate current overload:
a) Turn PA lamp red.
b) Turn off VSWR foldback lamp.
¢) Turn on plate current overload LED.

2. Magnetic overload:
a) Turn plate block red.

b) Turn off VSWR foldback.

¢) Turn on plate current overload.
3. PA VSWR overload:

@) Turn on PA VSWR overload LED.

b) Blink IPA block red.
4. |PA VSWR overload - Turn on IPA VSWR overload LED.
5. Screen overload:

a) Turn off VSWR foldback lamp.
b) Turn PA lamp red.

€) Turn on SCREEN overload LED.
Exciter (AFC) overload - Turn on exciter overload LED.
External overload - Turn on external overload LED.
Filament overload - Turn on filament overload LED.
Phase loss overload - Turn on phase loss interlock LED.

b. Record overload TY PE and time/date unless thisis a phase
loss overload.

C. Restart recovery-timer with delay.
W.2. OVERLOAD INTERRUPT SERVICE ROUTINES

W.2.1. PLATE CURRENT OVERLOAD
a. Check interlock status.
L if open:

© © N o

a) Disable recycle function.

b) Continue plate current overload sequence.
2. |f closed, continue plate current overload sequence.
b. Run plate-off sequence.

C. Run Log routine including transmission of recycleinitiate
time delay value.

d. Clear interrupt.

W.2.2. PA VSWR OVERLOAD
a  Set ramp-up type to aslow ramp-up.
b. Check interlock status.
L \f open:
a) Disable recycle function.

b) Continue PA VSWR overload sequence.

WARNING: Disconnect primary power prior to servicing.



2. If closed, continue PA VSWR overload sequence.
C. Run plate-off sequence.

d. Run log routine including transmission of recycle initiate
time delay value.

€. Clear interrupt.

w.2.3. IPA VSWR OVERLOAD
a Check status of AFC and blower status.
1 1f AFC is open and blower is on.
a) shut off APC task:

1) If third strike condition exists, run plate-off se-
guence.

2) If other than third strike condition exists, run
ramp-down portion of APC sequence and start
10 second AFC timer.

b) set ramp-up speed to slow.
b. Run Log routine including transmission of recycle initiate
time delay value.

W.2.4. SCREEN CURRENT OVERLOAD
a  Check interlock status.
L \f open:
a) Disable recycle function.

b) Continue screen current overload sequence.
2. If closed, continue screen current overload sequence.
3. Check for short ac loss.
b.  Run plate-off sequence.

C. Run Log routine including transmission of recycle initiate
time delay value.

d. Clear interrupt.

W.2.5. EXCITER AFC OVERLOAD
a  Check status of AFC and blower status.
1 |f AFC is open and blower is on.
a) Abort APC task.

b) Set RF ramp to zero.
c) Deenergize main contactor.

d) Mute exciter and IPA. Stop Raise & Lower com-
mands. Turn off green LED’s on RF chain on
mimic panel.

e) Set ramp-up speed to fast.

1) rRun Log routine including transmission of re-
cycle initiate time delay value.

W.2.6. EXTERNAL OVERLOAD

a |f external interlock is open:
Disable recycle function.
Continue screen current overload sequence.
If closed, continue screen current overload sequence.
Check for short ac loss.
Run plate off sequence.
Set ramp-up speed to slow.

o gk~ wdpE
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7. Run Log routine including transmission of recycle initiate
time delay value.
w.2.7. MAG OVERLOAD
a  |f magnetic overload status is open.
1. Check interlock status.
a) If open:

1) Disable recycle function.

2) Continue magnetic overload overload se-
guence.

b) If closed, continue magnetic current overload se-
guence.

- Run plate-off sequence.
Set ramp speed to slow.

4. Log plate current value and transmit recycle initiate time
delay value.

S. Clear interrupt.
W.3. INTERLOCK INTERRUPT SERVICE ROUTINES

W.3.1. MAIN CABINET INTERLOCK
a |f interlock is open:
1. Disable recycle function.
2. Run plate-off sequence.
3. Turn-on main cabinet interlock LED.

W.3.2. HIGH VOLTAGE INTERLOCK
a  |f interlock open:
1. pisable recycle function.
2. Run plate-off sequence.
3. Turnon high voltage interlock LED.

w N

W.3.3. PHASE LOSS INTERLOCK
a |f phaseloss detector interlock contact(s) open:
1. Run filament off sequence.
2. Turn on phase loss interlock LED.

W.3.4. AIR INTERLOCK
a |f air switch is open and blower statusis on:
1. Run plate-off sequence.
2. Turn on air interlock LED.

W.3.5. EXTERNAL INTERLOCK
a [f interlock is open:
1. pisable recycle function.
2. Run filament-off sequence.
3. Turn on external interlock LED.

b. |f externa interlock is closed, turn off external interlock
LED.

W.4. MISCELLANEOUS INTERRUPT SERVICE ROU-
TINES

W.4.1. FAILSAFE INTERRUPT
a If remote or extended status active:
1 if failsafe off:
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a) Turn on failsafe LED.
b) If plate status on:
1) Run plate-off sequence.

2) Set failsafe restart status on.
2. If failsafe on:

a) Turn off failsafe LED.

b) If failsafe restart status on:
1) Set failsafe restart status off.
2) Run plate-on sequence.

W.4.2. RAISE LIMIT INTERRUPT
a Turn off screen raise control.
b. Turn off raise lamp.

W.4.3. LOWER LIMIT INTERRUPT
a. Turn off screen lower control.
b. Turn off lower lamp.

W.4.4. APC AND VSWR FOLDBACK TASK (RAMP-
UP/SHUTDOWN)

a  Take Exciter output power reading.
b. If fast start status is on and ramp is not all the way up:
1. Execute ramp-up process.
2. Restart the APC task.
Take Reflected power reading.
Take Forward power reading.
Take IPA Forward power reading.
Set Screen Supply lamp priority to green.
Set VSWR lamp priority to green.

If APC dtatus is active and reflected power is greater than
zero and forward power is greater than or equal to 1:

1 1f PA VSWR is greater than or equal to 2.0 : 1:
a) Turn VSWR foldback LED red.

Se "o o

b) Disable recycle function.
¢) Log VSWR overload.

d) Run fault-off sequence.

2. If PA reflected power is greater than or equal to .422 of
overload set point:

a) Set VSWR foldback lamp priority to amber.
b) Execute Lower Screen voltage.

3. If Screen | is greater than .80 of overload set point:
a) Set PA lamp priority to amber.

b) Set Screen Supply lamp priority to amber.
C) Execute Lower Screen voltage.

4. If PA forward is greater than 1.03 of APC value set point:

a) Execute Lower Screen voltage.

5. If IPA ramp is not all the way up and other screen parame-
ters are OK:

a) Execute ramp-up process.
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6. If PA forward is less than .95 of APC value, and all screen
parameters are OK, and IPA forward power is greater than
10:

_ a) Execute Raise Screen voltage.
I. If rampisnot al the way up:
1. Execute ramp-up process.
j- If rampisall theway up:
1. Check exciter output power:
a) |f equal to or greater than 3 watts set exciter lamp
priority to green.

b) If less than 1.0 watts set exciter lamp priority to
red.
C) Otherwise set exciter lamp priority to amber.
2. Take Preamp power reading.
Quotient = Preamp power / exciter power.
4. Check quotient.

a) If quotient is equal to or greater than 2.75 set
Preamp lamp priority to green.

w

b) If quotient is less than 1.0 , set Preamp lamp pri-
ority to red.
¢) Otherwise, set Preamp lamp priority to amber.
5. Quotient = IPA Forward power / Preamp power.
6. Check quotient.
a) If quotient is equal to or greather than 2.75 set
IPA lamp priority to green.

b) If quotient is less than 1.05 , set IPA lamp priority
to red.

¢) Otherwise, set IPA lamp priority to amber.
7. Quotient = forward power / IPA forward power.
8. Check quotient.

a) If quotient is equal to or greater than 0.0275, set
PA lamp priority to green.

b) If quotient is less than .0105, set PA lamp priority
to red.

C) Otherwise, set PA lamp priority to amber.

9. If PA lamp priority is off, set VSWR foldback lamp priority
to off.

10. check one of these next three values per pass. Check next
value on next pass. Continuous loop to check values.

a) If on pass one, check:

1) If IPA PS is less than 28, turn IPA PS lamp
red.

2) If IPA PS is less than 35, blink IPA PS lamp
amber.

3) Turn IPA PS lamp green.
b) If on pass two, check:

1) If filament voltage is greater than 7.9 or less
than 5.0, turn filament lamp amber.

2) If otherwise, turn filament lamp green.
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C) If on pass three, check:
1) If bias is less than -200, turn bias lamp red.

2) |f otherwise, turn bias lamp green.

11. set all lamps according to their highest priority. The priority
is as follows:

a) Dark lowest
1) Green value next
2) Amber value next

3) Red value highest
K. If fast start statusis on and ramp is not all the way up:
1. Execute ramp-up process.
l. Restart APC task.

w.4.5. RAMP-UP PROCESS
a |f exciter off or IPA muted:
1. Unmute exciter.
2. Unmute IPA.
b. If Exciter power is greater than 2.0 waltts:
L \f ramp-up value is zero, set ramp-up value to 100.

2. |f ramp-up value is less than 245, increase ramp-up value
by 10.

3. If otherwise, increase ramp value by 1.
4. Set Screen flag false.

W.4.6. LOWER SCREEN PROCESS
Inhibit raise screen command.
Turn raise lamp off.

Start lower screen command
Turn lower lamp on.

Delay .25 seconds.

Stop lower screen command.
Turn lower lamp off.

@ "o o0 0w

W.4.7. RAISE SCREEN PROCESS
Inhibit lower screen command.
Turn lower lamp off.

Start raise screen command.
Turn raise lamp on.

Delay .25 seconds.

Stop raise screen command.
Turn raise lamp off.

@ "o o0 o
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w.4.8. TIMER INTERRUPTS

W.4.8.1. WALL CLOCK TIMER
a For each front panel lamp:
1. if lamp defined to blink:
a) |f lamp is off, turn lamp on.
b) If lamp is on, turn lamp off.
W.4.8.2. RECOVERY-TIMER TIMEOUT ROUTINE (OVERLOAD
RESTART)
a Reset strike-timer to 20 seconds.
b. Increment 3-strike.
C. If 3-strikeis greater than 2:
1. Disable recycle function.
2. Run fault-off sequence.
3. Exit.
d. Otherwise:
1. Increment 3-strike counter.
2. |ffailsafe is off and remote or extended mode is selected:
a) Exit.
3. Otherwise, if plates are supposed to be on:
a) Run plate-on sequence.

W.4.9. FILAMENT-OVERLOAD TIMER ROUTINE
a |f filament statusis on or filament warmup statusis on:
1. Read filament voltage.
2. |f voltage is less than 2.0 volts:
a) Run filament-off sequence.

b) Log (filament) in 0.5 seconds.

3. If voltage is greater than or equal to 2.0 volts, restart
filament-overload timer at 200 milliseconds.

W.4.10. STRIKE-TIMER TIMEOUT PROCEDURE
a |If 3-strikeis greater than or equal to 1, decrement 3-strike.

b. If 3-strike is greater than zero, restart strike-timer at 20
seconds.

W.4.11. DEADMAN TIMER TIMEOUT PROCEDURE

a  Set deadman timer to opposite last value.

b. Set deadman timer value to 50ms.

Table W-1 givesinformation on the front panel status display
lamps. It givesinformation concerning what status or event will
turn aparticular lamp either on or off, blink it on and off, or turn
a particular color on or off if that lamp can be more than one
color.
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Table W-1. Front Panel Lamp Cross Reference Chart

Main

Backup

Main

IPA-PS

IPA-PS

IPA-PS

IPA-PS
Filament

Filament

Filament

Filament

Filament

Green

Off
Off

Green

Amber Blink

Red
Off

Green Blink

Red Blink

:

>
=)
o
R

|:U
8

Q

)

:

g

EVENT

Backup Controller Active

Main Controller

Backup Controller Inactive

Main Controller Inactive

Filament On
Filament On

Filament On

Filament Off
Filament On

Filament Off

Filament On

Filament On Ramp Up

Filament On

Filament Overload

Filament Off

Plate On

EVENT

REASON

The main controller malfunctioned
causing the backup controller to be ac-
tive, or the main/backup switch is in
backup.

The main controller is active with al
subsystems initialized during power on
start/restart.

The backup controller is inactive.

The main controller has not initialized
during the power on start/restart and is
inactive.

IPA-PS voltage is greater than or equal
to 35 volts.

IPA-PS voltage is less than 35 volts or
greater than or equal to 28 volts.

IPA-PS voltage is less than 28 volts.

The filament is turned off at the start
of the filament rundown.

During initial filament warmup with
voltage greater than or equal to 5 valts.

During filament off cycle when voltage
is greater than or egual to 5 volts and
al 3 phase monitor contacts are closed.

The filament voltage is greater than or
equal to 5 volts and is less than 7.9
volts after warmup.

The filament voltage is greater than 7.9
voltsor | h vol warmup.

During initial filament on process, if

after 2 seconds the voltage is less than
5 valts.

When filament is on and the voltage is
less than 2 volts.

The filaments are turned off.

Bias supply voltage is greater than or

equal to -200 volts after .5 seconds
from bias start.

Bias supply voltage is less than -200

volts after initial bias start.
REASON

Rev. F: 11-03-97

888-2385-001

WARNING: Disconnect primary power prior to servicing.



Table W-1. Front Panel Lamp Cross Reference Chart

(Continued)

BIAS

BIAS

SCREEN

SCREEN
SCREEN

SCREEN

SCREEN

SCREEN

PLATE

PLATE

o
=
>
-
m

O
i
>
—
m

O
e
>
—
m

Y]
~
>
—
m

Red Blink

Off

Green

Amber

Amber

Red Blink

Red Blink

|;U
g

&

Red Blink

Red Blink

Plate Off

Plate Off

Plate On

Plate On

APC Active

Plate Off

Plate Off

Plate Off

Plate On

Plate On

Plate On

Plate Off

Plate On

Plate Off

Plate Off

Filament On

Filament Off
EVENT

Bias voltage is greater than or equal to
-200 volts after .25 seconds from bias
off process.

Bias voltage is less than -200 volts &f-
ter bias off process.

Screen voltage is greater than or equal
to 300 valts.

Screen voltage is less than 300 volts.

When screen current is greater than or
equal to .8 times overload.

After main contactor turn off and step
contactor closed.

During plate off cycle, if plate voltage
is greater than or equa to 6,000 volts
and after 2 seconds is greater than 90%
less than first reading.

During plate off cycle, if last screen
status was green and plate voltage was
less than 6000 volts.

Plate on sequence completed with no
abnormal conditions.

During plate on sequence the plate
voltage was less than 2000 valts.

After step contactor is turned on and a
50 millisecond delay the plate current
is greater than or equal to 3 amps.
During plate off sequence the step con-
tactor remains closed .25 seconds after
the main contactor is turned off.

After .1 seconds of main contactor on
the main-auxiliary response is open.

During plate off cycle the plate voltage
is greater than or equal to 6,000 volts
and after 2 seconds the plate voltage is
greater than 90% less than the first
reading.

Successful plate off sequence.

Air switch closed within 3 seconds of
blower on sequence.
Fil rundown le.

REASON
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Table W-1. Front Panel Lamp Cross Reference Chart

(Continued)

AIR

AIR

AIR

EXCITER

EXCITER

EXCITER

EXCITER

EXCITER

EXCITER
PREAMP

PREAMP

PREAMP

PREAMP
PREAMP
IPA

IPA

IPA

IPA
IPA

Red

Red Blink

Off

Green

Red

Off

Off

Green

Green

Green

Amber

Red

Off
Off

Green

Amber

Red

Off
Off

Filament On
Filament Off

Filament Off

Plate On
Plate On
RF Shutdown

Plate On

Exciter Overload

IPA-VSWR Overload Recycle

Plate On Ramp-up

Plate On Ramp-up
Plate On Ramp-up

RF Shutdown
Plate On

Plate On Ramp-up

Plate On Ramp-up

Plate On Ramp-up

RF Shutdown

Plate On

Air switch open after 3 seconds of
blower on sequence.

Air switch closed 5 seconds after
blower off sequence.

During filament off, blower off se-
quence, the air switch closed within 5
seconds.

During plate on sequence, after plate
lamp goes green and AFC is closed.

During plate on sequence if AFC is
open. Exciter output less than 1.0 watt.

During ramp of zero if exciter lamp
was green.

Exciter either has no RF (Exciter RF
less than 4 Watts) or Exciter FWD me-
tering is not connected (e.g. externally
mounted exciter).

At executes overload and AFC open
with filament on.

IPA-VSWR overload restart process.
Preamp power/exciter power is greater
than or equal to 4 (exciter power is

displayed as PREA DRV in the mul-
timeter).

Preamp power/exciter power is greater
than or equal to 1.05 and less than 4.

Preamp power exciter power is less
than 1.05.

Ramp of zero if lamp was green.
Prior stage has no RF (Exciter output).
IPA forward power/preamp power is

greater than or equal to 2.75.

IPA forward power/preamp power is
greater than or equal to 1.05 and less
than 2.75.

IPA forward power/preamp power is
less than 1.05.

Ramp of zero if lamp was green.

Prior stage has no RF (Pre-amp output)
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Table W-1. Front Panel Lamp Cross Reference Chart

(Continued)

PA

PA

PA

PA

PA

VSWR FOLDBACK

VSWR FOLDBACK

VSWR FOLDBACK

Green

Amber

Red

Red

Off

Green

Amber

Red

Plate On Ramp-up

Plate On Ramp-up

Plate On Ramp-up
Plate or Screen Overloads

RF Shutdown

Plate On Ramp-upAPC inac-
tive or when APC active,

Plate On Ramp-up

Plate On Ramp-up

Forward power/IPA forward power is
greater than or equal to .0275.

Forward power/IPA forward power is
greater than or equa to .0105 and less
than .0275.

Forward power/IPA forward power is
less than .0105.

Plate or screen overload caused a plate
off segquence.

Ramp or zero if lamp was green.

1) forward power greater than reflected
power.

2) forward power greater than 1.

3) see Note 1 on next page.

When APC active and the reflected
power greater than (.422) times re-
flected overload.

If forward power is greater than or
equal to 1 or forward power is less
than or equa to reflected power or (see
Note 2 on next page).

W-10
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Table W-1. Front Panel Lamp Cross Reference Chart
(Continued)

/ 1 +/ Reflected Power \ / 1 +/Reflected Power \

\ |Forward Power less than or Forward Power
equal to 2

1- ect wer
/”éiI édpol 0 1 -/Reflected Power
\ Forward Power \/ Forward Power

greateér than

\\ NOTE 1 / K NOTE 2 /

Table W-2. Fault Cause Table

Code Reason
1 AFC did not lock
2 Calculated VSWR was greater than 2:1 while in Auto power control

There were too many recycles within the specified period

10 A filament OFF button was pressed (such as a stuck FIL OFF switch)

11 The phase monitor was open indicating a phase loss/reversal

12 The air switch did not close within 3 seconds after turning on the blower

13 The filament voltage did not go above 5 volts within 2 seconds after turning on the

filament primary voltage

14 The IPA power supply voltage was less than 28 volts
Plate On Sequence

20 A filament or plate OFF button was pressed (such as a stuck PLATE OFF switch)
21 The magnetic overload contacts were open (3K1 and 3K2 in the HV Power Supply)
22 The bias voltage did not reach a value more negative than -150 volts within 2 seconds
after being turned on
23 The plate current was greater than 3 amps with only the step contactor energized
24 . The plate voltage remained below 6kV for 300 ms during step sequence
Continuous Oper ation
30 The bias voltage was more positive than -150 volts for 2 seconds when the plate supply

was on

The FAULT CAUSE table can be accessed just like any of the overload types under the OVERLOADS heading. If you select
the OVERLOADS heading, you can advance through the overload types. FAULT CAUSE will follow FILAMENT in the
overload stack. If you select FAULT CAUSE, the display will show the most recent type of fault in the 1 to 2 digit code.
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SECTION X
VENDOR INFORMATION

X.1. INTRODUCTION
This section of the HT 30/35FM Technical Manual contains
selected vendor data. Table X-1 lists the vendor dataincluded.

Table X-1. Vendor Data | ndex

DATA
Eimac Tube Data Sheet 9015/4CX20000CX
deleted
Diversified Electronics Phase Loss Detector
Magnetic Overload Relay
Dwyer Air Switch

Harris Paper on Susceptibility Of The Open-Delta
Connection To Third Harmonic And Transient
Disturbances

Harris Paper on Power Distribution RecommendationX-35

Extending Transmitter Tube Life

PAGE

X-3

X-11 & X-12
X-13

X-15

X-17

X-19

X-39
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X-2

NOTES
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9015
\ 4CX20,000D
A TECHNICAL DATA VHF
RADIAL BEAM
POWER TETRODE

The EIMAC 9015/4CK20,0000 is a ceramic/metal VHF power tetrode
intended for use as an rf amplifier up to 110 MHz. It is particu-
larly recommended for use in the SE-108 MHz FM band. It features
an electro-mechanical structure which provides high rf operating
efficiency and low rf losses,

The 9015/4CX20,0000 has a gain of up to 20 dB in FM broadcast
service. The anode is rated for 20 kilowatts of dissipation with
forced-air coaling and incorporates & highly efficient cooler of

new design. b
GEMNERAL CHARAMBCTERISTICS 1
ELECTRICAL
Filament: Thoriated Tungsten Mesh
Voltage . . . . A TP VAR i i I S|
Current, at ? 5 volts . SR G R weie T 145 A f
Amplification Factor, Average, Grid to Screen . 9.5 L
Direct Interelectrode Capacitances (cathode grﬂuhded}
BAM cmeow o povmom woomiom wp soomioe  Giogcs w mcl ek momsime Gl elcRE M STemik e MDSEGSE S Reeome 181 pF
COUE fih e 65 % we @ ww s @ Foae w dTw m mEAUR w e EC R e etE eCECE e Eeem R 18.7 . pF
Cap .+ . .« . v Y e EUGERTE W DEECAR RN Y BNESE G S 0.5 pF
Direct [nterelettradp Capac1tances {gr1d5 grnunded] ¢
Ly e R R e R I N WESETE RS 76 pF
Cant o @ e $90R W ¥ oalE R e B OTE SN W JENE F e e O UEE R G 19.2 pfF
Cpk ™ i g iy S wi Wk aaal ST PR M b 0,058 pF
Maximum Frequency fDP Ful1 Rat1ngs (EH} oA k. EOWTI B Foaiw B Pl s Siein o wwee 110 MHz

1. Characteristics and operating values are based on performance tests. These figures may
change without notice as the result of additional data or product refinement. Varian ETMAC
should be consulted before using this information for final equipment desian,

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accord-
ance with Electronic Industries Association Standard R5-191.

MECHAMICAL

Maximum Owverall Dimensions:

Langth: & e & SEeTe sl o i - e . 9.51 In; 24.17 cm

Diameter . . . a g Eoeode WiEEO e wsiwie e msies WSS . e e e e s 7.85 In; 19,95 cm
e RETahE Tafprosinate) « = Sk wis & e o e e w SeS"Y BRI v 14.8 Lbs; 6.7 kg
dperating Positiaon v EERoe W REOGTR BOELEE W SOWRE N GIROs  RucRie I ReoeE Axis Vertical, Base Up or Down
Cooling aia o e i e wis . n T e A P Forced Air
Operating Temperature, Hbsa]ute Haxlmum Ceramic/Metal Seals and Anode Core . . . . 250°C
Base Sl S SRR RGigm B BLapiuy g pMER NS 0 Teomngd b QURREL R N WiEs @ i Special, Coaxial
Recommended Air-System Socket éfnr Frequencies to 30 MHZ) . & & & & 4 o & & = & s = EIMAC SK-320
Recommended Afr-System Socket (for VHF Applications) , W it EogUR N RS o Eg EIMAC SK-3A0
Recommended Air Chimney (for use with SK=360 onl¥) & & & & & & & &+ o 4 2 s = » = « = EIMAL 3K-336
Available Anode Contact Commector CUiP &« v & 4 4 o & & & o 4 2 2 & = = s s = + &+ & = EIMAC ACC-3
RADID FREQUEMCY PUWER AMPLIFIER TYPICAL CAVITY OPERATION (Measured data 4t frequency shown

with low-pass filter in output line)
Class C FM (key-down conditions)

Frequency « « o o o o o ¢ = = & 107.9 1a7.49 MHz
ABSOLUTE MAKIMUM RATINGS: Plate Yoltage . el W DR 12.0 11.6 kide
Screen Voltage . .« & « & & = 1050 1360 Vdg
OC PLATE WOLYAGE . . . 12.5 KILOYOLTS Grid Voltage . - =300 - 40 Ve
DC SCREEM VOLTAGE . . 2.0 KILOYOLTS Plate CUrrent « o« = = +» » = = = G 3,72 Adc
ODC GRED VOLTAGE ., . . 1.5 KILOYVOLTS Screen Current * . . . . . . 130 138 mhde
DC PLATE CURRENT . . . 5.00 AMPERES Grid CUPTBAT ™ & « & o » w0 132 125 midc
PLATE DISSIFATION . . 20 EILOWATTS Driving Power ® ., ., . & « & & 40 had W
SCREEN DISSIFATION . . 300D WATTS Usaful Power Qutput ¢ . . . . . 33,3 k.40 kW
GRIOD DISSIPATION . . . 200 WATTS Flate Efficiency S modwrive  wie f4)] dl.1 i
GAin * 4+ & & & & = = = s 5 » 14,2 15.5 il
* hpproximate; will wary with circuit & tube,
# Delivered to the Toad.
VA4973(Effective February 1987 - Heplacas March 19806} Printed in U,5,4,

Varian EIMAC / 301 Industrial Way / San Carlos, CA 94070 / U.5.A4,
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RANGE VALUES FOR EQUIPMENT DESIGN Min., Max.
Filament: Current at 7.5 vOIES & & o o = = » o & # = s & ] rrs e or e s 140 150 A
Interelectrode Capacitance (grounded filament connection)
CIN. & & s s % & & & 5 & % 8 & & & & & & % ”5 & & & & & & & & & 5 @58 & & " o» 176 186 pF
COUL o o o & = 8 = = 5 8 % & 5 ® 2 *s. ® = §°5, @ = &% §*. 8 @ S . ‘”o4 & & & & & & &% & 18.2 19.2 pF
ng T R I I T T | “ e ER e W Eew -—- 0.8 pF
Interelectrode Capacitance (grounded grid connection)
CIN: & S W w8 W > s o= B i Z 3 P S P 73 a2 pF
COUE wicaiin & soumds mooaicm o6 sbosite i T o R e el RO W 18,7 20.3 pF
Chks Lol B w o Ui L Rk Do wml Bk wamg 2 _—~ 0,10 pF

1 Capacitance values are faor a cold tube as measured in a

with Electronic Industries Standard RS-191.

special shielded fixture in accordance

TYPICAL UPERATIUN values shown were obtained by measurement. To obtain the specified plate current
at the specified bias, screen, and plate voltages, adjustment of the rf grid voltage is assumed.

If this procedure is followed, there will be

little variation

in output power when the tube is

replaced, even though there may he some variation in grid and screen currents. The grid and screen
currents which occur when the desired plate current is obtained are incidental and vary from tube
to tube. These current wvariations cause no performance degradation providing the circuit maintains
the correct voltage in the presence of the current variations.

APPLICATION

HMECHANICAL

STORAGE - If a tube is to be stored as a spare it
should be kept in its original shipping carton,
with the original packing material, to minimize
the possibility aof handling damage.

Before storage a new tube should be operated in
the equipment for 100 to 200 hours to establish it
has not been damaged and operates properly (See
FILAMENT OPERATION for recommendations on initial
value of filament voltage during this operation
period)., If the tube is still im storage & months
later 1t again should be operated in the egquipment
for 100 to 200 hours to make sure there has been
no degradation. [f operation is5 satisfactory the
tube can again be stored with great assurance of
being a known-good spare,

MUUNTING = The 4CXZ20,000D0 must be operated with
its axis wvertical. The base of the tube may be up
or down at the convenience of the designer,

SOCKET & CHIMMEY - The EIMAC air-system socket
SK-320 is designed for uwuse with the 4CX20,0000 in
dc or LF/HF applications. For VHF applications the
SE-360 air-system socket is recommendsd and the
matching air-system chimney S5K-336 is available.

The wse of the recommended air flow through an
gir-system socket will provide effective cooling
of the base, with air then quided to the anopde

cooling fins by the chimney.

COOLING - The maximum temperature for the external
surfaces of the tube is 250°C and forced-air cool-
ing must be used im all applications to keep the
temperature of the anode {at the base of the cool-
ing fins) and the temperature of the ceramic/metal
seals comfortably below this rated maximum.

It is considered good engineering practice to de-
cign for a maximum anode core temperature of 225°C
and temperature-sensitive paints are available for

checking base and seal temperatures before any de-
sign is finalized, EIMAC Application Bulletin #20

titled "TEMPERATURE MEASUREMENTS WITH EIMAC TUBES"
is available on request.

[t is also good practice to allow for wvariables
such as dirty air filters, rf seal heating, and
the fact that the anode cooling fins may not be
clean if the tube has been in service for some
length of time, Special attention is required in
cooling the center of the stem [base), hy means of
special directors or some other provision. An air
interlock system should be incorporated in the de-
sign to automatically remove all voltages from the
tube in case of even partial failure of the tube
cnoling air.

Minimum air flow requirements for a maximum anode
temperature of 225°C (or a maximum outlet air
temperature of 160°C, whichever 15 reached first,
which occurs only at the & kW dissipation lewvel)
for various altitudes and dissipation levels are
listed, Pressure drop values shown are approximate
and are for the tube anode cooler only. Pressure
drop in a typical installation will be higher be-
cause of system loss.

Inlet Air Temperature = 25°C
Sea Level Plate Flow Press.
Diss. Rate Nrop
kW CFM In.Water
5.0 80 0.2
10.10 230 0.9
15,0 580 3.3
20.0 1130 9.6
5000 Feet Flate Flow Press.
Diss. Rate Drop
kW CFM In.Water
5.0 100 0.2
10.0 280 n.9
15.0 700 3.6
20.0 1370 10.8
10,000 Feet Plate Flow Press,
Diss. Rate Drop
kW CFM In.Water
5.0 120 0.3
10.0 340 1.0
15.0 a50 4.0
20.0 1660 12.3



Inlet Air Temperature = 35°C

Sea Level Flate Flow Press.
Diss. Rate Drap
kW CFM In.Hater
5.0 an 0.3
14,0 270 1.0
15,0 670 4.0
0.0 1310 11,8
5000 Feet Plate Flow Press.
Diss. Rate Drop
kW LFM In.Water
5.0 110 0.3
10.0 330 1.1
15.0 820 4.4
20.0 1590 13.4
10,000 Feet Plate F1om Press,
Diss. Rate Drop
kW CFM In.Water
5.0 140 0.3
10.0 400 1,2
15.0 3490 4.9
20.0 1920 15.3
Inlet Air Temperature = 50°C
Sea Leval Plate Flow Prass,
Diss. Rate Drop
kW CFM In.Hater
5.0 110 0.3
10.0 340 1,3
15,0 #5510 5.4
20.0 1860 16.6
5000 Feet Flate Flow Pross.,
Diss. Rate Drop
kb CFM In,Hater
5.0 140 0,2
10.0 410 1.5
15.0 1030 f.0
20,0 2000 19.10
10,000 Feet Plate Flow Press,
Diss. Rate Drop
ki CFM In.Watar
5.0 170 0.3
10.0 S0 1.6
15,0 1250 b.H
20.0 2430 22.0

When 1long 1life and consistent performance are
factors cooling in excess of minimum requirements
is normally beneficial, It should be noted the
contact fingers used in the contact collet assem-
blies (inner and outer filament, control grid and
screen grid) are made of beryllium copper, If
pperated above 150°C for any appreciable length of
time this material will lase its temper [springy
characteristic) and then will na longer make good
cantact to the base contact areas of the tube,
This can lead to arcing which can melt metal in a
contact area {primarily the inner or outer fila-
ment contacts) and the tube's vacuum integrity may
be dastroyed,

Movement of cooling air around the base accomp-
lishes a double purposs in keeping the tube base
and the socket contact fingers at a safe pperating
temperature.

Air flow must be applied before or simultaneously
with the application of power, including the tube
filament, and should normally be maintained for a

D ——————————————————————————————————————————
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short period of time after all power is removed Lo
allow for tube cooldown.

ELECTRICAL

ABSOLUTE MAXIMUM RATINGS - Values shown for each
type of service are based on the "absolute system”
and are not to be exceeded under any serv’ie con-
ditions. These ratings are limiting values outside
which the seryiceability of the tube may be im-
paired. In order not to exceed absolute ratings
the equipment designer has the responsibility of
determining an average design value for each rat-
ing below the absolute value of that rating by a
safety factor so the absolute values will never be
exceeded under any uswal conditions of supply vol-
tage wariation, lopad variation, or manufacturing
variation in the equipment idtself. It does not
necessarily follow that combinations of absolute

maximum ratings can be attained simultaneous|y.

FILAMENT WARMUP - Filament wvoltage should be meas-
ured at the tube base or socket, using an accurate
rms-responding meter, During turn-on the inrush
current should be limited to 300 amperes.

FILAMENT OPERATION - At the rated {nominal) fil-
ament voltage the peak emission capability of the
tube is many times that needed for communication
service. & reduction in filament wvoltage will
lower the filament temperature, which will sub-
stantially dincrease 1ife expectancy. The correct
value aof filament voltage should be determined for
the particular application, It is recommended the
tube be operated at full nominal voltage for an
initial stabilization period of 100 ta 200 hours
before any action is taken to operate at reduced
voltage. The voltage should gradually be reduced
until there is a slight degradation in performance
(such as power putput or distortion). The filament
valtage should then be increased a few tenths of a
volt above the value where performance degradation
was noted for operation. The operating point
should be rechecked after 24 hours.

Filament waltage should be closely regulated when
voltage is to be reduced below nominal in this
manner, to avoid any adverse influence by normal
line woltage variations. For further dinformation
read EIMAC Application Bulleti #18 regarding this
subject.

Filament woltage should be measured at the tuhe
base or socket, using an accurate rms-responding
meter. Periodically throughout the life of the
tube the procedure outlined above for reduction of
voltage should be repeated, with wvoltage reset 4s
required, to assure best tube life.

ELECTRODE DISSIPATION RATINHGS - The maximum dis-
sipation ratings for the 4CX20,0000 must be re-
spected to avoid damage to the tube, 40 eacaption
is the plate dissipation which may be permitted to
rise above the rated maximum during brief periods
[10 seconds maximum) such as may occur in tuning.

GRID OPERATION - The maximum control arid dissipa-
tion is 200 watts, determined approximately by the
nroduct of the dc grid current and the paak posi-
tive grid wvoltage. A protective spark-gap devics
should be connected between the central grid and
the cathode to guard against excessive voltage.
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SCREEN OPERATION - The maximum screen grid dissi-
pation is 300 watts., With no ac applied to the
screen grid, dissipatien is simply the product of
dc screen voltage and the de screen current, Plate
voltage, plate loading, or bias voltage must never
ba removed while filament and screen voltages are
prasent, since screen dissipation ratings will be
exceeded, Energy limiting circuitry (which will
activate if there is a fault condition) and spark
gap over-voltage protection are recommended as
q00d engineering practice.

The tube may exhibit reversed {negative) screen
current under some aperating conditions., The
screen supply wvoltage must be maintained constant
for any values of negative and positive screen
current which may be encountered, Dangerously high
plate current may flow if the screen power supply
exhibits a rising voltage characteristic with
negative screen current. Stabilization may be
accomplished with a bleeder resistar connected
from screen to cathode, to assure that net screen
supply current s always positive. This 1s
absolutely essential if a series electronic regu-
lator is employed.

FAULT PROTECTION - In addition to the normal plate
over-current interlock, screen current interlock,
and coolant fnterlock, the tube must be protected
from internal damage caused by am internal plate
arc which may occur at high plata voltage. A pro-
tective resistance {10 ohm, 500 W) should always
be connected in series with each tube anode, to
help absorb power supply stored energy if an
internal arc should occur, [f power supply stored
energy is high an electronic crowbar, which will
discharge power supply capacitors in a few micro-
seconds after the start of an arc, 15 recommended,
The protection criteria for each electrode supply

is to short each electrode to ground, one at a
time, through a wvacuum relay switch and a 6-inch
length of #30 AWG copper wire. The wire will
remafn intact if protection is adequate.

EIMAC's Application Bulletin #17 titled FAULT
PROTECTION contains considerable detail, and 1is
available on reguest,

HIGH VOLTAGE - Mormal operating voltages used with
this tube are deadly, and the aguipment must he
designed properly and operating precautions must
be followed. Design all equipment so that no one
can come in contact with high voltages, A1l equip-
ment  must include safety enclosures for high-

voltage circuits and terminals, with interlock
switches to open primary circuits of the pPOWET
supply and to discharge high-valtage capacitors
whenever access doors are opened. Interlock
switches must not be bypassed or “cheated" to
allow operation with access doors open. Always
remember that HIGH VOLTAGE CAN KILL.

RADIO-FREQUENCY RADIATION - Avoid exposure to
strong rf fields even at relatively low frequency.
Absorption of rf energy by human tissue is depend-
ent on frequency. Under 300 MHz most of the energy
will pass completely through the human body with
little attenwation ar heating affect. Public
health agencies are concerned with the hazard, and
the published OSHA (Occupational Safety and Health
Administration) recommendation is te limit pro-
longed exposure of rf radiation to 10 milliwatts
per square centimeter.

INTERELECTRODE CAPACITANCE - The actual internal
interelectrode capacitance of a tube 15 influenced
by many wvariables in most applications, such as
stray capacitance to the chassis, capacitance
added by the socket used, stray capacitance be-
tween tube terminals, and wiring effects. To
control the actual capacitance values within the
tube, as the key component invelved, the industry
and Military Services use a standard test pro-
cedure as described in Electronic Industries
Association Standard R5-191. This requires the use
of a specially constructed test fixture which
effectively shields all external tube leads fram
2ach other and eliminates any capacitance reading
Lo "ground”. The test is performed on a cold tube,
Dther factors being equal, caontrolling internal
tube capacitance in this way normally assures good
interchangeability of tubes over a period of time.
The capacitance values shown in the technical data
are taken in accordance with Standard RS-191.

The equipment designer is therefore cautioned tao
make allowance for the actual capacitance values
which will exist in any normal application,
Measurements should be takem with the socket and
mounting which represent approximate final layout
if capacitance wvalues are highly significant 4n
the design.

SPECIAL APPLICATIONS - When it is desired to oper-
ate this tube under conditions widely different
from those listed here, write to Varian EIMAL;
Attn: Applications Engineering; 301 Industrial
Way; San Carlos, CA 94070 U,S.4.
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UPERATING HAZARDS

PROPER. USE AND SAFE OPERATING PRACTICES WITH RESPECT T0D POWER TUBES ARE THE RESPONSIRILITY OF EQUIPMENT
MANUFACTURERS AND WSERS OF SUCH TUBES. ALL PERSUNS WHO WORK WITH OR ARE EXFOSED TU POWER TUBES UR EQUIP-
MENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SERIDUS

BODILY IWJURY. DO MNOT BE CARELESS AROUND SUCH PRODUCTS.

The operation of this tube may involve the following hazards, any oane of which, in the absence of safe
operating practices and precautions, could result in serious harm to personnel:

a, HIGH VOLTAGE - Mormal operating voltages can he
deadly. Remember that HIGH VOLTAGE CAN KILL.

b, LOW-VOLTAGE HIGH-CURREWT CIRCUITS -  Personal
jewelry, such as rings, should not be worn when
working with filament contacts or connectors as
a short circuit can produce very high current
and melting, resulting in severe burns.

c. RF RADIATIUN - Exposure to strong rf fields

should be avoided, even at relatively law
frequencies, The dangers of rf radiation are
more severe at UHF and microwave frequencies
and can cause serious bodily and eye injuries.

CARDIAC PACEMAKERS MAY BE EFFECTED.

HOT SURFACES - Surfaces of tubes can reach
temperatures of several hundred °C and cause
seriouws burns if touched for several minutes
after all power is removed.

PFlease review the detailed operating hazards sheet enclosed with each tube, or request a copy from:
Varian EIMAC, Power Grid Application Engineering, 301 [ndustrial Way, 3an Carlos CA& 94070,
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NOTES

1 AEF (IMENSIONE FOR INFO
DMLY & ARE NOT RECUIRED FOR
INEFECTION PURPISES

2. * CONTACT SURFACE.

3. OFTIMUM FILAMENT 8 GRID CONNECTOR
HEIGHTS FOR SOCKET DESIGN PURPOSES

ANODE

THE TIR.OF THE SCREEN
GRID AND FILAMENT CONTACT
SURFACES SHALL NOT
EXCEED .040 WITH RESPECT
TO THE CONTROL GRID AND
ANODE CONTACT SURFACE
WHEN THE LATTER SURFACES
ARE-ROTATED ON ROLLERS
AT POINTS INDICATED BY
THE ARROWS

CONTROL GRID

_———_SCREEN GRID

L&00

ITT————FILAMENT A\ AN

\nn HOT CONTACT
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