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INTRODUCTION

DESIGN FEATURES

The HF-80 Solid-State 1-kW Power Amplifier-Power Supply is a highly reliable
hf power amplifier-power supply that operates in the frequency range of 1.600
to 29.999 MHz. The operating frequencies are selectable across the frequency
range in any increment as determined by the associated exciter. 1-kW Power
Amplifier HF-8023 and Power Supply HF-8031 or HF-8032 are designed for rack
mounting and are completely solid-state.

The HF-80 Solid-State 1-kW Power Amplifier-Power Supply includes the following
additional features:

e Total operational capability from simple operator-attended installation to
fully automated remote communications stations.

HF-8031/HF-8032 HF-8023
POWER SUPPLY 1-kW POWER AMPLIFIER

TPA-4664-017

1-kW Power Amplifier HF-8023 and Power Supply HF-8031 or HF-8032

xiii



introduction

e Built-in blower systems that provide abundant cooling air.

. Plug-in circuit cards with easily accessible test points, and spacious
internal layout for easy access to discrete components and modules. This
reduces downtime if repair should become necessary.

1-kH Power Amplifier HF-8023 features:

. Full 1-kilowatt rated power output, pep or average, throughout the usual
component aging period.

e Low-power operation capability; 500 watts nominal power output, pep or
average.

e Full operational capability with any antenna system presenting a 1.3:1
vswr or less.

o Automatic tune cycle featuring 350 ms between frequency changes.

. Fault indicators (8), status monitors (4), digital displays (2), and a
multimeter located on the front panel for easy operator monitoring.

e Operation with Power Supply HF-8031 or HF-8032, depending on the prime
power source.

Power Supply HF-8031 and HF-8032 features:

e A single ganged multipole magnetic circuit breaker that interrupts all
input power.

e Individual magnetic circuit breakers to protect all power supply circuits.

. Overvo]tagé protection circuits on all dc voltages supplied to the power
amplifier.

e Operation on 208, 220, 230, or 240 V ac +10%. 47 to 63 Hz, single-phase
power (HF-8031). 47 to 63 Hz 3-phase power (HF-8032 part no 622-3512-001
and -004). 47 to 63 Hz and 380 to 420 Hz 3-phase power (HF-8032 part no
622-3512-002 and -005).

INSTRUCTION BOOK

This instruction book includes all instructions on the basic unit and supports
repair of the basic unit to card/module replacement and/or replacement of
components at the unit level. Included in this book are options instructions
which include a brief description of the option and provide for its
installation.

To support repair of cards and modules it will be necessary to procure the

HF-80 Solid-State Power Amplifiers and Power Supplies Depot Maintenance
instruction book, part number 523-0772715.

xiv
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PART NUMBERS

Unless otherwise specified, all part numbers used in this instruction book
(except for the parts list) are Rockwell International, Collins Defense
Communications, part numbers.

SERVICE BULLETINS/SERVICE INFORMATION LETTERS

The following listed service bulletins (SB) and service information letters
(SIL) are those that are applicable to 1-kW Power Amplifier HF-8023 and Power
Supply HF-8031 and HF-8032 and are included in the text of this instruction
book. Other applicable SB/SIL released before the instruction book was
shipped are included in the front of the instruction book.

NOTE

Service bulletins/service information letters are written
in numerical sequence against the whole HF-80 family;
therefore, all SB/SIL numbers are not included in the
listing. Service bulletins are numbered in sequence for
the 1ife of the equipment. Service information letters are
numbered in sequence starting at 1 for each calendar year.

SB/ - ISSUE
SIL DESCRIPTION » DATE

HF-8023 Adds jumper wire to 1-kW Power Amplifier HF-8023 predriver  6-15-82
SB 89 card A2A1 to improve performance of the input step
attenuator.

HF-8023 Deletes two capacitors and replaces three coils and four 2-15-83
SB 90 capacitors on low-pass filter card A8A1 of 1-kW Power

Amplifier HF-8023 to reduce intermodulation distortion at

8 MHz.

HF-8023 Change rduting of antenna interlock to prevent possible 9-15-82
SB 97 damage to external tuning units in the event of a
strapping error being made. Changed wiring harness ATHI.

HF-8023 Eliminate EMI on current analog lines. Added bypass 9-15-82
SB 99 capacitors on rf backplane AlA3Al.

HF-8023 Prevent transients on VSWR analog line from producing 9-15-82
SB 100 VSWR fault. Added capacitor on analog control card Al0.

HF-8031 Prevent relay contact failure. Changed value of charging 9-15-82

HF-8032 impedance by using smaller RI and removing R2.
SB 101

XV
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SB/
SIL

HF-8032
SB 102

HF-8023
SB 106

HF-8023
SB 109

HF-8023
HF-8031
HF-8032
SB 113

HF-8031
HF-8032
SB 119

HF-8023
SB 124

HF-8023
SB 128

HF-8023
SB 129

xVi

ISSUE
DESCRIPTION DATE
Eliminate possible driver spurious oscillation when used 9-15-82

with an external tuning device. Replaced power amplifier
output modules A3, A4, A5, A6 with ones that have an rf
feedback circuit.

Replaces U18 and incorporates cuts and jumpers to prevent 12-15-82
crowbar effect (causing power amplifier circuit breakers
to trip) when power is removed from HF-8023.

Moves one jumper wire on 1-kW Power Amplifier HF-8023 HF-80 3-15-83
interface card to establish the correct threshold level for

the TGC monitor circuit. The revised circuit assures that

the power amplifier output is not more than 1.0 dB below the
adjusted TGC level before permitting the tune cycle to

advance from tune step 4 to tune step 5.

Optional service bulletin improves transmitted noise 10/1-83
spectrum of 1-kW Power Amplifier HF-8023. Equipment is

within specification, but this modification further reduces
transmitted noise by approximately 30 dB. The change adds a
relay/filter assembly to A1A5 of 1-kW Power Amplifier

HF-8023 and adds filter assembly A1A1 to Power Supply

HF-8031 or HF-8032.

Gives new method for mounting and insulating transistors 3-1-84
Q1 through Q4 in the 1000-watt converter and Q1 and Q2 in

the 500-watt converter of Power Supplies HF-8031 and HF-8032

to make assembly easier and eliminate a source of arcing

problems. The change consists of removing one transistor

shield on module A4 and two shields each from modules A2 and

A3. Insulator bushings are added to two transistors on

module A4 and four transistors each on modules A2 and A3.

This service bulletin should not be installed until the

transistors need to be replaced.

This change corrects 1-kW Power Ampliifier HF-8023 tune cycle 11-1-84
advance discrepancies by removing one resistor, making
circuit cuts, and adding jumper wires and one diode.

This change ensures that TGC will set up correctly by 12-1-84
increasing the speed of TGC circuits and 1imiting the
gain of 1-kW Power Amplifier HF-8023.

When used in a system where TGC is not set up correctly, 3-15-85
1-kid Power Amplifier HF-8023 may go into IGC. A high error

rate of transmitted data may occur due to excessive

distortion caused by IGC. This service bulletin changes the

power amplifier IGC attack time to improved data operation.
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SB/ ISSUE
SIL DESCRIPTION DATE
HF-8023 This SIL provides procedures to readjust 1-kW Power 5-1-86
SIL Amplifier HF-8023 vswr sensor to allow the power amplifier
2-86 to be used with a moderately high vswr wide-band antenna.
HF-8031 This SIL provides information to allow customers to return 8-15-86
HF-8032 their 1000-watt converter modules, A2 and A3, 500-watt
SIL converter module, A4, and base driver cards, A2A2, A3A2, and
4-86 A4A2, for a modification circuit to be added. This

modification circuit provides better noise immunity from

externally generated signals that could otherwise turn the

base driver card power transistors on. This product

improvement is suggested for any module that has had power

device failures.
HF-8031 Changed value of A1A1L8 from 30 microhenries to 0.1 1-1-89
HF-8032 microhenries to prevent ringing on the line resulting in
SB 157 tune steps 3 and 4 being skipped.
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SECTION 1
DESCRIPTION

1.1 GENERAL

The HF-80 Solid-State 1-kW Power Amplifier-Power Supply consists of 1-kW Power
Amplifier HF-8023 (hereafter calied power ampiifier) and Power Supply HF-8031
or HF-8032. It provides a full 1-kW rf power output over the frequency range
of 1.600 to 29.999 MHz.

NOTE

When referring to both Power Supply HF-8031 and Power
Supply HF-8032, power supply will be used as a common name.

The HF-80 Solid-State 1-kW Power Amplifier-Power Supply is totally compatible

with operator-attended installations or fully automated remote communications

stations. It is normally used with Exciter HF-8010( ), Exciter HF-8014( ), or
Receiver-Exciter HF-8070( ).

This equipment is intended for use in attended or unattended fixed ground or
transportable stations, but may also be used in controlled environment
shipboard installations.

CAUTION

This equipment contains electrostatic discharge sensitive
(ESDS) devices. Special handling methods and materials
must be used to prevent equipment damage.

1.2 EQUIPMENT SUPPLIED

Equipment supplied in the HF-80 Solid-State 1-kW Power Amplifier-Power Supply
is listed and described in table 1-1. The HF-80 Solid-State 1-kW Power
Amplifier-Power Supply includes either Power Supply HF-8031 or Power Supply
HF-8032.

Equipment supplied in the power amplifier is displayed in figure 1-1 and

listed and described in table 1-2. Equipment supplied in the power supply is
displayed in figure 1-2 and listed and described in table 1-3.
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Table 1-1. HF-80 Solid-State 1-kW Power Amplifier-Power Supply,
Equipment Supplied.

NOMENCLATURE PART NUMBER DESCRIPTION/FUNCTION

1-kW Power 622-3490-001 Solid-state 1-kW power amplifier.

Amplifier Operates from 1.600 to 29.999 MHz.

HF-8023 Tr relay not installed.
622-3490-002 Simitar to pn 622-3490-001, except

includes tr relay.

622-3490-006 Similar to pn 622-3490-002, except
operates at a different tune power
level, and allows external monitoring
of forward and reflected power.

Power Supply 622-3491-001 Capable of supplying all voltages

HF-8031 required by the power amplifier.
Operates from 208-, 220-, 230-,
240-V ac, single-phase, 43- to 67-Hz
input power.

622-3491-003 Similar to pn 622-3491-001, except
includes filter assembly Al1Al to
reduce transmitted power amplifier

noise.
Power Supply 622-3512-001 Capable of supplying all voltages
HF-8032 required by the power amplifier.

Operates from 208-, 220-, 230-,
240-V ac, 3-phase, 43- to 67-Hz input
power.

622-3215-002 Capable of supplying all voltages
required by the power amplifier.
Operates from 208-, 220-, 230-,
240-V ac, 3-phase, 43- to 67-Hz or
380- to 420-Hz input power. The power
supply provides automatic changeover
between 47 to 63 Hz and 380 to 420 Hz,
with no operator or installation

(Cont) changes required.
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Table 1-1. HF-80 Solid-State 1-kW Power Amplifier-Power Supply,
Equipment Supplied (Cont).

NOMENCLATURE PART NUMBER DESCRIPTION/FUNCTION
Power Supply 622-3512-004 Similar to pn 622-3512-001, except
HF-8032 (Cont) includes filter assembly AlA} to
reduce transmitted power amplifier
noise.
622-3512-005 Similar to pn 622-3512-002, except

includes filter assembly AlAl to
reduce transmitted power ampiifier
noise.
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RF OPTION
MODULE A13

POWER AMPLIFIER
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1-kW Power Ampllfier HF-8023, Assembly and Subassembly Locations
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WIRING HARNESS
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1-kW Power Amplifier HF-8023, Assembly and Subassembly Locations
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Table 1-2. 1-kW Power Amplifier HF-8023, Equipment Supplied.
ASSEMBLY /SUBASSEMBLY 1-kW POKER DESCRIPTION/FUNCTION
- AMPLIFIER HF-8023
NOMENCLATURE  PART NUMBER 622-3490-( )

-001 -002 -006

Chassis Al 646-6433-001 X X Contains subassemblies not

considered plug-in cards or
646-6433-005 X modules.

Directional 642-2634-002 X X X Measures forward and reflected

coupler power at rf output connector.

Al1A1l

Card cage 642-3588-001 X X Provides mount and intercon-

backplane nect for digital control A9,

AlA2 642-3588-003 X analog control A10, exciter
interface A11, and optional
processor interface Al2.
Provides additional intercon-
nect to the front panel (35),
rf backplane (J6), rear
chassis (J7), and low-pass
filter and options (J8).

Rf back- 646-6435-001 X X X Provides mount and intercon-

plane nect for driver module A2, and

assembly pa output module A3, A4, A5,

Al1A3 A6.

Rf back- 642-3295-001 X X X Printed circuit card used in

plane rf backplane assembly Al1A3.

A1A3A1

Wiring 646-6438-001 X X X Provides additional inter-

harness connect to the rear chassis

ATA3N3 (W3J5), card cage backplane
(J11), and power combiner
(J7, J8, 39, J10).

Front 642-3586-001 X X Contains front panel indica-

panel tors, controls, and adjust-

card AlA4 642-3586-002 X ments.
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Table 1-2. 1-kW Power Amplifier HF-8023, Equipment Supplied (Cont).
ASSEMBLY/SUBASSEMBLY 1-kW POKWER DESCRIPTION/FUNCTION
AMPLIFIER HF-8023
NOMENCLATURE  PART NUMBER 622-3490-(C )
-001 -002 -006
Wiring 646-6436-001 X X Interconnects chassis Al with
harness connectors J1, J2, J3, J4, P8,
ATH] 646-6436-004 X and terminal board TBI1.
Wiring 646-6437-001 X X X Interconnects chassis Al with
harness connectors P1, P2, P3, P9,
ATW2 and P10.
Driver 646-6407-001 X X X Amplifies 100-mW exciter rf to
module four equal amplitude 20-W sig-
A2 nals for input to the power
amplifier output module.
Power 646-6406-001 Note Note Amplifies nominal 20-W rf in-
amplifier 1 1 put to a nominal 280-KH level.
output Includes pa module card part
module A3 no 642-3116-001.
646-6406-002 Note Note X Amplifies nominal 20-W rf in-
2 2 put to a nominal 280-W
level. Includes pa module
card part no 642-3116-002.
Power 646-6406-001 Note Note Same as A3
amplifier 1 1
output 646-6406-002 Note Note X
module A4 2 2
Power 646-6406-001 Note Note Same as A3
amplifier 1 1
output 646-6406-002 Note Note X
module Ab5 2 2
Power 646-6406-001 Note Note Same as A3
amplifier 1 1
output 646-6406-002 Note Note X
module A6 2 2
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Table 1-2. 1-kW Power Amplifier HF-8023, Equipment Supplied (Cont).

ASSEMBLY/SUBASSEMBLY 1-kW POWER DESCRIPTION/FUNCTION
AMPLIFIER HF-8023
NOMENCLATURE  PART NUMBER 622-3490-( )

-001 -002 -006

Power 646-7120-001 X X X Combines outputs from four
combiner power amplifier modules into
A7 one output.

Low-pass 646-6400-002 X X X Attenuates harmonics of the
filter ) four combined power ampiifier
assembly modules.

A8

Digital 642-3592-001 X X X Tune cycle, faults, and moni-
control toring logic circuits.

card A9

Analog 642-3593-001 X X X Pa protection circuits.
control

card Al10

HF-80 635-0745-001 X X X Provides interface between the
interface power amplifier and HF-80 type
card All exciters or receiver-exciters.
671U-4 637-2798-001 Provides interface between the
interface power amplifier and Receiver-
card All Exciter 671U-4( ).

671U-9 637-2799-001 Provides interface between the
interface power amplifier and Receiver-
card All Exciter 671U-9( ).

Coaxial 646-6430-001 X Provides rf connection from
jumper directional coupler A1Al rf
module Al3 output to ANT RF (J8).
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Table 1-2. 1-kH Power Amplifier HF-8023, Equipment Supplied (Cont).
ASSEMBLY/SUBASSEMBLY 1-kiW POWER DESCRIPTION/FUNCTION
AMPLIFIER HF-8023
NOMENCLATURE  PART NUMBER 622-3490-( )

-001 -002 -006

Tr relay
module A13

622-3505-001

X X Part of TR Relay Kit AC-8023
part no 622-3505-001. Provides
antenna switching to allow
transmit and receive
capabilities using the same
antenna. Used in place of
coaxial jumper module part no
646-6430-001.

Rf cable W1

646-6439-~001

X X X Interconnects power combiner
A7 rf output and Tow-pass
filter assembly A8 RF INPUT.

Rf cable W2

651-4426-001

X - X X Interconnects directional
coupler A8A2 RF OUTPUT and
directional coupler AIAT RF
RETURN when an external
tuning unit is not used.

Notes:

1. Effective through part no 622-3490-001, -002 REV G.

2. Effective part no 622-3490-001, -002 REV H and above.
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POWER CABLE
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WIRING HARNESS

ATW1
TPA-5456-017

Power Supply HF-8031 and HF-8032, Assembly and Subassembly Locations
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Table 1-3.

Power Supply HF-8031 and HF-8032, Equipment Supplied.

ASSEMBLY /SUBASSEMBLY

TITLE

PART NUMBER

POWER SUPPLY
POWER SUPPLY HF-8032

622-3491-C ) 622-3512-( )

DESCRIPTION/
FUNCTION

Chassis
Al

646-6884-001
646-6884-005

Wired for single-
phase, 43- to 67-
Hz, 208-, 220-,
230-, or 240-V ac
power.

646-6884-002
646-6884-006

Wired for 3-phase,
43~ to 67-Hz;

208-, 220-, 230-,
or 240-V ac power.

646-6884-003
646-6884-007

Wired for 3-phase,
43- to 67-Hz and
380- to 420-Hz,
208-, 220-, 230-,
or 240-V ac power.

Filter
assem-
bly
ATA1

652-2255-001

Provides addi-
tional filtering
to selected power
and control tines
to power amplifier
to reduce trans-
mitted power
amplifier noise.

HWiring
harness
ATHIT

(Cont)

646-7000-001
646-7000-004

Wired for single-
phase, 43- to 67-
Hz, 208-, 220-,
230-, or 240-V ac
power. Intercon-
nects J1, J2, J3,
J4, I35, J6, J7,
Jg, J9, Ji0, P1,
and P2.
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Table 1-3. Power Supply HF-8031 and HF-8032, Equipment Supplied (Cont).
ASSEMBLY/SUBASSEMBLY  POWER SUPPLY DESCRIPTION/
‘ POWER SUPPLY HF-8032 FUNCTION
TITLE PART NUMBER 622-3491-( ) 622-3512-C )

Wiring
harness
ATHI
(Cont)

646-7000-002
646-7000-005

Wired for 3-phase,
43- to 67-Hz, or
380- to 420-Hz,
208-, 220-, 230-,
or 240-V ac power.
Interconnects J1,
Jz2, J3, J4, J5,
Je, J7, J8, J9,
J10, P1, and P2.

Power
cable
ATW2

009-1840-060
009-1801-060

Note Note

Interconnects
blower B1 to 230-
V ac line.

1000~
watt
conver-
ter
module
A2

646-6883-001

Converts rectified
ac power line
voltage to pro-
grammable dc power
(50/40 V).

1000-
watt
conver-
ter
module
A3

646-6883~001

Same as A2

500-
watt
conver-
ter
module
A4

646-6882-001

Converts rectified
ac power line
voltage to 35

V dc.
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Table 1-3. Power Supply HF-8031 and HF-8032, Equipment Supplied (Cont).

ASSEMBLY/SUBASSEMBLY  POWER SUPPLY
HF-8031 POWER SUPPLY HF-8032
622-3491-C ) 622-3512-( )

TITLE PART NUMBER

-001 -003 -001 -002 -004 -005

DESCRIPTION/
FUNCTION

Low- 646-6812-001 X X X X X X Series regulators:

voltage +28 V, +5 V,

moduie +15 V, +12 V, and

A5 -12 V.

Digital 642-3197-001 X X X X X X Digital readout of

volt- - dc voltages.

meter

card A6

Crow- 642-3579-001 X X X X X X Control logic for

bar/ crowbars and

logic monitors.

card A7

400- to 651-4140-001 X X Converts 400-Hz

57-Hz input power to

con- 57-Hz blower

verter power.

module

A8

Power 647-2547-001 X X Wired for single-

line phase ac power.

cable Includes strap for
voltage selection.

647-2547-002 X X X X Wired for 3-phase

ac power. Includes
strap for voltage
selection.

Notes:

1. Effective through part no 646-6884-XXX, REV L.
2. Effective part no 646-6884-XXX REV M and above.
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1.3 ASSOCIATED EQUIPMENT

Associated equipment required for operation of the HF-80 Solid-State 1-kW
Power Amplifier-Power Supply, but not supplied as a part of it, is listed in
tablie 1-4.

1.4 ACCESSORIES

Accessories available for use with the HF-80 Solid-State 1-kW Power Amplifier-
Power Supply are listed in table 1-5.

NOTE

Part numbers shown with a -( ) for the part number suffix
have two or more accessory types with different part number
suffixes. Refer to the function and/or characteristics for
the part number ending and associated differences and/or
characteristics.

1.5 OPTIONS

Options available for the HF-80 Solid-State 1-kW Power Amplifier-Power Supply
are listed in table 1-6.

1.6 EQUIPMENT SPECIFICATIONS

Specifications for the HF-80 Solid~State 1-kW Power Amplifier-Power Supply are
listed in table 1-7.
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Table 1-4. Associated Equipment.
EQUIPMENT TYPE FUNCTION CHARACTERISTICS
Exciter Rockwell Transmit and con-  Provides 100-mW, 2-
International trol input sig- channel ISB transmit
HF-8010( ) nals to the HF-80  input signal in the 1.6-
Solid-State 1-kK to 29.999-MHz range.
Power Amplifier- Provides control and
Power Supply. monitor functions to the
HF-80 Solid-State T-kW
Power Amplifier-Power
Supply.
Rockwell Similar to Similar to Exciter
International Exciter HF-8010C ), except 4-
HF-8014C ) HF-8010(C ). channel ISB.
Receiver- Rockwell Similar to Similar to Exciter
exciter International Exciter HF-8010C ), except
HF-8070C ) HF-8010C ). includes hf receiver
circuits.
Rockwell Similar to Exci- Similar to Exciter
International ter HF-8010C ). HF-8010( ), except
671U-4C ) Requires special includes hf receiver
power amplifier circuits.
interface card
(A11).
Rockwell Similar to Exci- Similar to Exciter
International ter HF-8010C ). HF-8010C ), except
671U-9¢ ) Requires special includes hf receiver
power amplifier circuits.
interface card
(A11).
Antenna Rockwell Automatic antenna  Provides antenna matching
coupler International coupler for for various whip or long-
HF-8040C ) matching power wire antennas to a 50-ohm

amplifier rf
output to various
whip and long-
wire antennas.

unbalanced rf termination
with vswr not exceeding
1.3:1.
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Table 1-4. Associated Equipment (Cont).
EQUIPMENT TYPE FUNCTION CHARACTERISTICS
Preselector Rockwell Automatically Provides front-end
International tuned bandpass selectivity and overload
HF-8060 or filter for in- protection for receivers,
equivalent stallation where improving cross modula-
transmit and re- tion and out-of-band
ceive antennas intermodulation perform-
cannot be sepa- ance. Provides addition-
rated by large al selectivity between
distances. (Used the exciter rf output
with exciters or and the power amplifier
receiver-exciters rf input.
) for improved
transmit spurious
signal and noise
suppression.)
Bandpass Rockwell Automatically Capable of continuously
filter International tuned bandpass handling rf power of up
HF-8061 or filter used on to 1500 watts at the
equivalent power amplifier tuned frequency.
output in hf com-
munications where
several systems
are operating
simultaneously
on nearby
frequencies.
Rockwell High-speed, Contains eight automati-
International digitally tuned cally selected bandpass
HF-8062 or Tow-pass filter filters for the 1.6- to
equivalent to reduce unde- 30-MHz frequency range.
sirable trans- Stopband attenuation of
mitted noise not less than 25 dB.
from the output Capable of handling an
spectrum. rf input power of 1100 W
pep or average.
Antenna Any Transmit rf out- Less than 1.3:1 vswr

put signal, or
transmit/receive
rf output/rf in-
put signals.

for 50-ohm systems.
(Other antenna types
require Antenna Coupler
HF-8040( ).)
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Table 1-4. Associated Equipment (Cont).

EQUIPMENT TYPE FUNCTION CHARACTERISTICS

Headphone Any Provide headphone  Standard 600-ohm
monitoring of the headphones.
audio signal
(sidetone or
received signal).

Microphone Any Provide audio in-  200-ohm dynamic cardioid
put for voice microphone.
transmissions.

CH key Any Key and modulate Hand-operated CH key.
exciter for CH
transmissions.

FSK modem Any Provide FSK sig- Low-impedance audio
nals for RTTY input.
operation.

Table 1-5. Accessories.

EQUIPMENT PART NUMBER FUNCTION CHARACTERISTICS

Preselector 622-3456-( ) Includes presel- Interconnects power

Control ector cable amplifier, an HF-80 type

Cable AC-8060

637-9286-( ),
receive coaxial
cable 638-4634-C ),
and transmit
coaxial cable
638-4635-( ).

preselector, and an
HF-80 type exciter or
receiver-exciter.

-001, 1.5 m (5 ft) long
-003, 3 m (10 ft) long

-004, 4 m (13 ft) long
-015, 15.2 m (50 ft) long
-030, 30.5 m (100 ft) long
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Table 1-5. Accessories (Cont).
EQUIPMENT PART NUMBER FUNCTION CHARACTERISTICS
Cable Kit 622-3507-C ) Includes power Interconnects power
AC-8071A amplifier-power amplifier and power supply
supply power cable to form the HF-80 Solid-
part no 647-2545- State 1-kH Power Amplifier-
( ) and power Power Supply.
amplifier-power
supply control -001, 1.5 m (5 ft) long
cable part no -002, 2.4 m (8 ft) long
647-2546-( ).
Cable Kit 622-3508-C )  Includes power Interconnects power
AC-8072A amplifier-exciter amplifier and an HF-80 type
control cable part exciter or receiver-exciter.
no 647-2225-( )
(W3), receive rf -001, 2.3 m (7.5 ft) long
cable part no -003, 3.0 m (10 ft) long
647-2821-C ) (W4), -005, 6.1 m (20 ft) long
and exciter rf ~-008, 7.6 m (25 ft) long
cable part no -015, 15.2 m (50 ft) long
647-2820-C ) (W5). -030, 30.5 m (100 ft) long
Cable Kit 622-3509-C )  Includes power Interconnects power
AC-8073A amplifier-coupler amplifier and an HF-80 type
control cable part antenna coupler.
no 647-2553-( )
and coupler rf -001, 7.6 m (25 ft) long
cable part no -006, 6.1 m (20 ft) long
647-2554-( ). -015, 15.2 m (50 ft) long
-030, 30.5 m (100 ft) long
-060, 61 m (200 ft) long
Connector 622-3510-C ) Includes connec- Includes mating connectors
Kit tors required to for each of the following
AC-8130A construct cable HF-80 types of equipment:

for the HF-80
solid-state 1-kKW
transmitter or
transceiver sys-
tems. Part no
622-3510-002
includes preselec-
tor connectors;
part no 622-3510-
001 does not.

exciter or recetver-exciter,
power supply, 1-kW power
amplifier, exciter control
or receiver-exciter control,
antenna coupler, and
preselector.
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Table 1-5. Accessories (Cont).
EQUIPMENT PART NUMBER FUNCTION CHARACTERISTICS
Crimp Tool 622-3492-001 Tool kit used Contains two crimp tools
Kit AC-8131 with System with positioner and four
Connector plastic insertion/extraction
Kit AC-8130A part tools.
no 622-3510-001,
-002.
Cable 622-3420-001 Cable retractor Provides automatic retrac-
Retractor for power ampli- tion of interconnecting
CA-8011 fier and power cables for slide-mounted
- supply when equipment.
installed in 19-
inch equipment
rack.
Stide 622-3419-( )  Slide mounting Provides mounting support
Mounting kit for power for power amplifier and
Kit CA-8031 amplifier and power supply for easy
power supply when access.
installed in
Equipment Cabinet -001, 610-mm (24-in) slide
CA-8020 or -002, 711-mm (28-in) slide
CA-8020A.
Slide 622-3527-002 Slide mounting Provides mounting support
Mounting kit for power for power amplifier and
Kit CA-8033 amplifier and power supply for easy
power supply when accesss.
when installed in
Equipment Cabinet
CA-8020, CA-8020A,
CA-8020B, and
CA-8036.
Transportable 622-3501-C ) MWatertight fiber- Stackable case, watertight
Cabinet glass case for covers (front and back) with
CA-80358B power amplifier a built-in shock isolated

and power supply

mounting frame.
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Table 1-5. Accessories (Cont).

EQUIPMENT PART NUMBER FUNCTION CHARACTERISTICS
Equipment 622-3417-C )  Rack-mounting Standard EIA gray cabinet,
Cabinet cabinet enclosure 1417.6-mm (55.81-in) high.
CA-8020 for HF-80 equip- Part no 622-3417-001 does
ment with standard not have floor anchors, part
EIA mounting no 622-3417-002 includes
configurations. floor anchors.
Equipment 622-3437-C )  Rack-mounting Standard EIA gray cabinet,
Cabinet cabinet enclosure 1773.2 mm (69.81 in) high.
CA-8020A for HF-80 equip- Part no 622-3437-001 does
- ment with stand- not have floor anchors,
ard EIA mounting part no 622-3437-002
configuration includes floor anchors.
Extender 622-3430-001  Extends A9, AlO, Universal power amplifier
Card All, and Ai2 cir- extender card.
TS-8022 cuit cards from
the power amplii-
fier chassis for
testing and
troubleshooting.
Table 1-6. Options.
EQUIPMENT - PART NUMBER FUNCTION

Serial Control
Card AC-8020

622-3482-001

Provides access to digital and analog monitor
information, and control of the power
amplifier, independent of the exciter, for
diagnostic fault isolation when used with
processor control.

TR Relay Kit

622-3505-001

Permits transmit and receive capability with

AC-8023 one antenna in a 1-kW transceiver
installation.
CTD 500 638-6351-002 Provides interface between power amplifier

Interface Card
All

and Standard Radio and Telefon AB CTD-500
Exciter.
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Table 1-7. Equipment Specifications.

CHARACTERISTIC

SPECIFICATION

Electrical
Frequency range

Rf output power

Rf output load impedance
Rf input power

Rf input impedance
Tuning time for one

complete tune seguence

Tune fault

Key control time

Keyline grounded

Keyline ungrounded

1.600 to 30.000 MHz

1000 watts pep +0.5 dB with two or more equal
amplitude tones. 1000 watts average +0.5 dB with
I-tone continuous duty into a 50-ohm resistive
Toad.

Transient peak power output 2200 watts nominal
when rf input drive is stepped from 0 volt to +10
dB of overdrive during power amplifier key on con-
ditions in high-power mode. In low-power (500 W)
mode, the transient peak power output is 1500
watts nominal under the same conditions.

50-ohm unbalanced with a maximum vswr of 1.3:1 for
full rated output power.

0.100 watt maximum required for rated rf output
power. Capable of 2 watts average rf input power
without damage.

50-ohm unbalanced, with a maximum vswr of 1.3:1

350 ms (0.350 seconds) maximum (after receipt of
key signal and rf drive). Does not include time
required for external tuning units.

Indicated if power amplifier tune cycle (including
external tuning units) is incomplete 10* seconds
after receipt of key signal and rf drive. (*Can
be strapped for up to 20 seconds if required.)

Output rf power level within 41 dB of steady state
Tevel within 10 ms after system keyline is
grounded.

Output rf power level reduced by at least 50 dB
within 5 ms after system keyline is ungrounded.
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description

Equipment Specifications (Cont).

CHARACTERISTIC

SPECIFICATION

Gain variation

Rf output inter-
modulation distortion

Rf output harmonic
content

Modulation products
from the power supply
in the power amplifier
rf output

Rf output wide-band
noise

The variation in overall rf power gain of the
power amplifier between any two frequencies in
the 1.600- to 30.000-MHz range shall not exceed
4.0 dB.

The odd order intermodulation distortion products
of the rf output signal at rated peak envelope
power shall be at least 30 dB below either tone of
a 2-tone, equal amplitude test signal. (The in-
termodulation distortion and all spurious emis-
sions of the 2-tone test signal generator shall be
at least 50 dB below either tone.)

Second and higher order harmonic output shall be
at least 55 dB below the fundamental power output
measured into a 50-ohm resistive load at any out-
put power level up to rated power.

Modulation products in the power amplifier output
signal are below the rated power output:

By at least 65 dB when measured in a 10-Hz band-
width at any frequency between 100 Hz and 6 kHz
from the carrier frequency.

By at least 70 dB when measured in a 10-Hz band-
width at any frequency between 6 kHz and the power
supply switching frequency (approximately 20 kHz)
from the carrier frequency.

By at least 65 dB when measured in a 3-kHz band-
width at any frequency between the power supply
switching frequency (approximately 20 kHz) and
200 kHz from the carrier frequency.

Output noise measured in a 3-kHz bandwidth is at
least -40 dBm with rf input of power amplifier
keyed and terminated in 50 ohms.
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Table 1-7. Equipment Specifications (Cont).
CHARACTERISTIC SPECIFICATION
Control and protection

Internal gain control
(I1IGO

Automatic level

control (ALC)

A fast acting internal gain control loop protects

the rf amplifier circuits from damage in the event
of any abnormal condition existing on the follow-

ing inputs:

Automatic level control
. Vswr sensors

. Collector dissipations
Heat sink temperature
Tune power controls

© QO T

The IGC circuit controls gain with an rf pin diode
attenuator before the first amplifier stage.

ALC output operates from 10-kilohm source imped-
ance with a no-load charge time constant less
than 0.5 ms to the external load and shunt speci-
fied by the interface card (A11) used in the
power amplifier. Source impedance to reverse
polarity shall be not less than 1 megohm. ALC
threshold is switched for high- and lTow-power
levels. This threshold is defined as -0.1 volt
(across specified ALC Toad) at 0.5 dB below rated
rf output power. Low-power ALC threshold is de-
fined as -0.1 volt (across specified ALC load)

at 3.5 dB below rated rf output power. ALC out-
put is only present during the operate step of the
tune sequence. The following chart defines the
ALC output characteristics.

MINIMUM ALC VOLTAGE AT
+1 DB RF OUTPUT FROM

EXTERNAL ALC THRESHOLD
INTERFACE PARALLEL
CARD Al LOAD HIGH PWR LOW PHR
635-0745-001 27 kQ, ~4.7 V dc 3.2 V dc
(HF-80) 6.8 uF
637-2798-001 4.7 kQ,  -5.3 V dc 3.6 V dc
(671U-4) 1.1 uF
637-2799-001 100 k@,  -5.8 V dc ~3.9 V dc
(671U-9) 2.2 uF
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Table 1-7. Equipment Specifications (Cont).

CHARACTERISTIC SPECIFICATION
Transmitter gain TGC output source impedance is not more than 1
control (TGC) kilohm and minimum load impedance is 48.7 kilohms.

Source impedance to reverse polarity shall be not
Tess than 1 megohm. TGC output switched for
high- or low-power output, the TGC output level
is adjustable from O to -8 V dc at rf output
lTevels of 500 to 1000 watts. When switched for
low-power output, the TGC output level is ad-
justed from O to -8 V dc at rf output levels of
100 to 500 watts. The TGC output level is linear
with respect to rf output power above a silicon
diode gate level.

Primary power 1-kW Power Amplifier HF-8023 and Power Supply
requirements _ HF-8031:
208, 220, 230, or 240 V ac +10%, single-phase,
47 to 63 Hz

Equipment shall not be damaged when subjected to
primary power line transients of:

+20% of nominal for a duration of 2 s max.

+50% of nominal for a duration of 50 ms max.

Maximum power consumption and typical power con-
sumption under various conditions are listed as

follows.

INPUT POWER POWER
CONDITION CONSUMED FACTOR
Maximum power 3200 W 0.66
consumption
Standby (control 135 W (typical) 0.75
voltages on)
Operate (unkeyed) 300 W (typical) 0.75
Operate (keyed, no 470 W (typical) 0.66
rf drive)
Two-tone test at 2150 W (typical) 0.66
1-kW pep
Single-tone CH at 3100 W (typical) 0.66

(Cont) T-kH
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Table 1-7. Equipment Specifications (Cont).

CHARACTERISTIC SPECIFICATION
Primary power 1-kW Power Amplifier HF-8023 and Power Supply
requirements (Cont) HF-8032:

208, 220, 230, or 240 V ac +10%, 3-phase, 47 to
63 Hz or 380 to 420 Hz.

Equipment shall not be damaged when subjected to
primary power line transients of:

+20% of nominal for a duration of 2 s max.

+50% of nominal for a duration of 50 ms max.

Maximum power consumption and typical power con-

- sumption under various conditions are listed
below when operated on 60-Hz power (applicable to
Power Supply HF-8032 part no 622-3512-001, -002,
-004, and -005).

INPUT POWER POWER
CONDITION CONSUMED FACTOR
Maximum power 3200 W 0.75
consumption
Standby (control 135 W (typical) 0.77
voltages on)
Operate (unkeyed) 300 W (typical) 0.78
Operate (keyed, no 470 W (typical) 0.74
rf drive)
Two-tone test at 2150 W (typical) 0.75
1-kW pep
Single-tone CH a 3100 W (typical) 0.77

(Cont) 1-kH ~
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Table 1-7.

description

Equipment Specifications (Cont).

CHARACTERISTIC

SPECIFICATION

Primary power
requirements (Cont)

Power supply
protection

(Cont)

Maximum power consumption and typical power con-
sumption under various conditions are listed below
when operated on 400-Hz power (applicable only to
Power Supply HF-8032 part no 622-3512-002 and

-005).

ONDITION

Maximum power
consumption

Standby (control
voltages on)

Operate (unkeyed)

Operate (keyed, no
rf drive)

Two—tohe test at
1-kW pep

Singie-tone CH at
1-kH

INPUT POMWER
CONSUMED

3200 W

135 W (typical)

300 W (typical)
470 W (typical)

2150 W (typical)

3100 W (typical)

POWER
FACTOR
0.75
0.68

0.69
0.76

0.94

0.94

A single, gauged, multipole magnetic circuit
breaker shall interrupt the main power line to

the power supply.

Power Supply HF-8031: 30 A, 2-pole
Power Supply HF-8032: 25 A, 3-pole

Individual power supply circuits shall be pro-
tected by front panel mounted, magnetic circuit

breakers.

Low voltage: 3.0 A, 2-pole Power Supply

HF-8031 part no 622-3491-001 and
-004, and Power Supply HF-8032
part no 622-3512-001 and -004

5.0 A, 2-pole Power Supply HF-8032
part no 622-3512-002 and -005
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Table 1-7. Equipment Specifications (Cont).

CHARACTERISTIC SPECIFICATION
Power supply 50/40 V dc A: 15 A, 1-pole
protection (Cont) 50/40 V dc B: 15 A, 1-pole

50/40 V dc C: 15 A, 1-pole
50/40 V dc D: 15 A, 1-pole
35 V.dc: 15 A, 1-pole

Overvoltage protection circuits are incorporated
in the power supply for all dc voltage supplies
to the power amplifier.

Cooling The power amplifier and power supply each contains
- internal blowers to supply adequate cooling of
components and circuits. Air intake is filtered
through an opening in the front panel and ex-
hausted through an opening in the rear of the
equipment. The air filter is 3/4-inch thick
polyurethane foam.

Environmental

Ambient temperature

range
Operating -30 to +55 °C (-22 to +131 °F), continuous duty
at rated output. See following charts for safe
operating range of temperature versus altitude.
Nonoperating -62 to +70 °C (-79 to +158 °F)
Altitude
Operating 0 to 3048 m (O to 10 000 ft) above sea level,
continuous duty at rated output. See following
charts for safe operating range of temperature
versus altitude.
Nonoperating and 0 to 15 240 m (0 to 50 000 ft) above sea level
storage
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Table 1-7. Equipment Specifications (Cont).

CHARACTERISTIC

SPECIFICATION

50 to 60 Hz

400 Hz

ALTITUDE (FEET)

ALTITUDE (FEET)

12000

10000

6000

4000

2000

S.L.

12000

10000

8000

6000

4000

2000

S.L.

50 Hz 60 Hz

\\

\
\

0° +10° 4200 +300 +400 +500  +gpo  +70°

AMBIENT TEMPERATURE - (°C)

TPA-5480-021

400 Hz

X

oo +10° +200 +300  +40° +500 +600 +70°

AMBIENT TEMPERATURE - {°C)

TPA-5480-021
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Tabtle 1-7.

Equipment Specifications (Cont).

CHARACTERISTIC

SPECIFICATION

Ambient humidity range
Vibration

Shock

Physical

1-kW Power Amplifier
HF-8023

Height
Width
Depth
Weight

Power Supply
HF-8031 or HF-8032

Height
Width
Depth

HWeight

0 to 95% relative humidity, no condensation

Test performed with equipment energized and
operational during test and shall be operational
immediately following test. Unit vibrated from 5
to 55 Hz in discrete intervals of 1 Hz as follows.

5 to 15 Hz; 0.0762-cm (0.030-in) double amplitude
sinusoidal input, 0.0762-cm (0.030-in) total
excursion.

16 to 55 Hz; 0.0508-cm (0.020-in) double
amplitude sinusoidal input, 0.0508-cm (0.020-in)
total excursion or 1 g, whichever is less.

Test performed with equipment energized and
operational during test and shall be operational
immediately following test. Apply 3 impacts in
each direction in 3 planes, except vertical from

the top, for total of 15 impacts. Each impact
15 g average and 11 ms duration.

267 mm (10.50 in) max
483 mm (19.00 in) max
630 mm (24.80 in) max
27.2 kg (60 1b) max

222 mm (8.75 in) max
483 mm (19.00 in) max
648 mm (25.52 in) max
35.4 kg (78 1b) max

36.3 kg (80 1b) max, HF-8032 (622-3512-002, -005)
only
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SECTION 2
INSTALLATION

2.1 GENERAL

This section provides the information required to install the HF-80
Solid-State 1-kW Power Amplifier-Power Supply in a 19-inch rack, equipment
cabinet, and desk-top cabinet. Preinstallation considerations describe the
checks to be made before installation is started. These considerations
include location, primary power requirements, antenna circuit strapping, and
cooling. Cabling and wiring diagrams illustrate the interconnection
requirements of the power amplifier-power supply.

The installation procedures provide unit preparation, power strapping to
accommodate the facility power, and other environmental considerations.

CAUTION

This equipment contains electrostatic discharge sensitive
(ESDS) devices. Special handling methods and materials
must be used to prevent equipment damage.

Postinstallation checks are provided to ensure satisfactory performante of the
unit.

HARNING

This device contains a radio frequency transmitter which,
when operated into an antenna, may produce electromagnetic
fields in close proximity to the antenna that are in excess
of Occupational Safety and Health Administration (OSHA)
recommended maximum 1imits.

2.2 UNPACKING AND INSPECTING
WARNING

The power amplifier weighs 27.2 kilograms (60 pounds) and
the power supply weighs 36.3 kilograms (80 pounds).
Observe safety precautions applicable to handling heavy
equipment.

1-kW Power Amplifier HF-8023 and Power Supply HF-8031 or HF-8032 should be
unpacked and handled with care. Examine each equipment item for evidence of
damage during shipping. If damage has occurred during shipping, notify the
transportation company involved immediately. Save all packing containers and
materials for use when the equipment is repacked for storage or shipment.



installation

2.3 PREINSTALLATION CHECK/REQUIREMENTS

WARNING

The equipment installation personnel may be exposed to high
voltage hazardous to health in performing the installation
procedures. Observe the normal high-voltage safety
precautions when installing the equipment.

2.3.1 Location

The power amplifier and power supply, mounted properly in a rack or equipment
cabinet, should be Tocated where the environmental limits specified in the
description section of this instruction book will not be exceeded. The rack
or equipment cabinet should be Tocated so the flow of cooling air through the
power amplifier and power supply will not be impeded. In new installations,
the rack or equipment cabinet should be located for easy access to equipment
adjustment points and for ease of replacement of equipment items/components.

2.3.2 Primary Power Requirements
2.3.2.1 Power Requirements

A1l power required to operate the power amplifier is provided by the power
supply. :

Power Supply HF-8031, part numbers 622-3491-001 and -003, operates from
208/220/230/240 V ac, single-phase, 47 to 63 Hz.

Power Supply HF-8032, part numbers 622-3512-001 and -004, operates from
208/220/230/240 V ac, 3-phase, 47 to 63 Hz.

Power Supply HF-8032, part numbefs 622-3512-002 and -005, operates from
208/220/230/240 V ac, 35phase, 47 to 63 Hz and 380 to 420 Hz.

A1l three power supplies are strappable for the 208/220/230/240-V ac facility
inputs. Strapping is accomplished using jumpering pins supplied with the
input power cable connector.

2.3.2.2 Power Strapping

The power supply cable, part numbers 647-2547-001 and -002, is strapped for
compatibility with the system primary power source. Strapping of the power
supply cable is performed as follows.

a. Detérmine what the normal range of facility power will be.

b. Using the following chart, determine if the power supply cable should be
strapped for 208, 220, 230, or 240 V ac.
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IF _VOLTAGE IS BETWEEN (V AC) STRAP_FOR (V_AC) JUMPER

188 and 215 208 P1-5 to P1-2
208 and 230 220 P1-5 to P1-3
220 and 240 230 P1-5 to P1-16
230 and 264 240 P1-5 to P1-14

c. Using extractor tool 305183, part no 372-8055-000, supplied with power
cable, make the jumper connection in P1 of the ac power cable as determined
in step b.

d. The power cable is shipped with one end unterminated. A suitable connector
or terminal lugs as required for your system should be installed at this
time.

2.3.3 Antenna Circuit Strapping (Refer to figure 2-1)

The rf interlock input to the power amplifier is connected in accordance with
the antenna circuit used in the system. The purpose of the rf interlock
circuit is to allow external equipment to control the rf output from the power
amplifier to prevent "hot switching" of relays, transients, impedance step
changes, etc.

CAUTION

If an antenna coupler is used in the system and the antenna
circuit strapping is incorrect, damage to the antenna
coupler may result.

On the rear of the power amplifier, terminals 1, 2, and 3 of terminal board
TB1 (figure 2-2) and the jumper plug connected to CPLR CONT jack J3

(figure 2-2) are used for strapping. The power amplifier is shipped from the
factory with the jumper plug installed on the CPLR CONT jack J3 and a jumper
connected between TB1-1 (RF INTLK (CPLR)) and TB1-2 (RF INTLK (LOGIC)).

Figure 2-1 illustrates the antenna circuit strapping options for proper
operation as follows.

Detail A illustrates antenna circuit strapping when an antenna coupler is not
used in the system and a jumper plug is available.

Detail B illustrates the antenna circuit strapping when an antenna coupler is
used in the system.

Detail C illustrates antenna circuit strapping when an antenna coupler is not
used in the system, a jumper plug is available, and other system units are
interlocked by the rf interlock circuit.

Detail D illustrates antenna circuit strapping when an antenna coupler is used
in the system and other system units are interlocked by the rf interiock
circuit.

NOTE

System units interlocked by the rf interlock circuit must
be interlocked in series as illustrated in figure 2-1.
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DETAIL A

DETAIL B
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2.3.4 Cooling

The power amplifier is cooled by a self-contained blower system consisting of
two tube axial fans that force air from the front of the unit through the
power amplifier modules and power combiner and out the rear of the unit.

The power supplies are cooled by negative airflow provided by a tube axial fan
mounted on the rear of the unit. Cooling air is brought into the unit through
the front filtered air intake and is exhausted at the rear of the unit.

Adequate cooling will be maintained if the airflow to the air intake and air
exhaust ports is not impeded.

2.4 CABLING

Refer to figures 2-1 through 2-4 in this section and typical installation
figures in the diagrams section of this instruction book for cabling
requirements for the power amplifier-power supply. The cables required to
make system interconnections are available as kits as described below.

a. Preselector Control Cable AC-8060 connects Exciter HF-8010( ), Exciter
HF-8014¢ ), or Receiver-Exciter HF-8070( ) to Preselector HF-8060.

b. Cable Kit AC-8071A connects the power amplifier to the power supply.

c. Cable Kit AC-8072A connects the power amplifier to Exciter HF-8010( ),
Exciter HF-8014( ), or Receiver-Exciter HF-8070( ).

d. Cable Kit AC-8073A connects the power amplifier to an HF-80 type antenna
coupler.

These cables may also be fabricated by referring to the applicable kit
instructions in the options section of this instruction book, and using
connectors provided in Connector Kit AC-8130A.

Observe the following precautions when installing any interconnecting cables
or wires to the power amplifier or power supply.

CAUTION

The rf output of the power amplifier must be connected to
the antenna coupler, antenna, or rf load when power is
applied, or damage to the power amplifier may result.

a. Leave slack in cable and wires to prevent movement damage and to provide
for ease of disconnecting the wires and cables when removing the units.

b. Avoid sharp bends in all wires and cables.

c. Connect the safety ground strap to the GND stud provided on the rear of the
power amplifier and power supply.
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2.5 INSTALLATION PROCEDURES

The following installation procedures apply to the power amplifier and power
supply. Installation procedures for associated equipment items (exciter,
antenna coupler, etc) are contained in instruction books related to these
jtems. Outline and mounting dimensions (figures 2-2 and 2-3) and a power
amplifier-power supply interconnect (figure 2-4) are contained in this
section. Schematic diagrams of the power amplifier and power supply and
cabling diagrams of typical installations are contained in the diagrams
sections of this instruction book.

2.5.1 Power Amplifier and Power Supply

a. If Slide Mount Kit CA-8031 is to be used, perform procedures in paragraph
2.5.2. If Slide Mounting Kit CA-8033 is to be used, refer to the
instruction section in the options section of this instruction book and
perform the installation procedures. If a slide mounting kit is not to be
used, proceed to step b.

b. Lift the power amplifier-power supply into the rack or equipment cabinet.

c. Refer to paragraph 2.4 and make required cable connections.

d. Install the equipment ground straps from the GND terminal on the rear of
the power amplifier—power supply to a suitable ground point in the
equipment cabinet or rack.

NOTE
Be sure the rack/cabinet ground pbint is free of paint or
foreign matter.
e. Using appropriate hardware, secure the front panel of the equipment to the

equipment cabinet.
2.5.2 Installation of Slide Mounting Kit CA-8031

Refer to the appropriate outline and mounting dimensions for the equipment to
be slide mounted and to the installation drawing of the slides (figure 2-5);
then proceed as follows.

a. On the slide mounts, remove the release screw from the disconnect strip and
remove the disconnect strip from each slide mount. (Mark each disconnect
strip to designate right-hand and left-hand so that they may be reinstalled
properly on the equipment.)

NOTE
Slides are furnished in pairs and marked R.H. and L.H.
Right (R.H.) and Teft (L.H.) refer to the sides of the
equipment as viewed from the front panel.

b. Using six 0.164-32 x 3/8 panhead screws, attach each disconnect strip to
the sides of the equipment.
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Installation of Slides in Rack Mounts
Figure 2-5

Using three 0.190-32 x 1/2 flathead screws, lockwashers, and nuts, attach
each end (adapter) bracket to the ends of each slide outer channel.

NOTE

Select the end (adapter) brackets in pairs and mount with
the heads of the screws inserted in the slide outer
channel; then through the end brackets so that the
lockwashers and nuts are outward away from the channel.

. Using four 0.190-32 x 5/16 hexhead screws, flat washers, and lockwashers at
each end bracket, secure the end bracket to the equipment cabinet with
hardware on the inside (nearest the end bracket). Thread each screw into
the tapped holes in the equipment.

NOTE
Do not use center hole in each hole grouping for attaching
the slide assembiies to the cabinet. These holes are used

later to secure the front panel of the equipment to the
cabinet.
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WARNING

Use heavy equipment transport aids to install the units in
a rack or cabinet. Verify that the rack or cabinet is
securely anchored before attempting installation of these
units.

e. Fully extend the slide channels. Lift the equipment into position and
square it properly with the equipment cabinet. Engage the disconnect
strips into the extended center section of the slide outer channel and
install the release screw removed in step a.

f. Refer to cabling paragraphs and make the required cable connections.

g. Install the equipment ground strap (#14 AWG or larger) from the GND
terminal on the rear of the equipment to a suitable ground point in the
equipment cabinet.

WARNING

When installing a power amplifier or power supply in an
equipment rack with other equipment installed, grasp
handles on the front panel in the middle of the handle.
Grasping handles at the top or bottom may cause injuries to
the hands and/or fingers.

CAUTION

Use care when sliding the units to the rear to prevent
damage to the interconnecting cable.

NOTE

Be sure that the cabinet ground point is free from paint or
foreign matter.

h. Press the lockout catch on each side of the extended center section and
slide the equipment completely into the equipment cabinet.

1. Using appropriate hardware, secure the front panel of the equipment to the
equipment cabinet.

2.6 POSTINSTALLATION CHECK/REQUIREMENTS
2.6.1 Mechanical Inspection

Perform the following inspection before'operating the power amplifier or power
supply.

a. Verify that all panels are in place and all attaching screws are secure.
b. Verify that unit ground straps are secured on rear of the units and on
cabinet (or facility) ground terminal.
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c. Verify that all system interconnect cables are connected securely to rear
connectors of units.

d. Verify that front panel filter of unit is clean and not obstructed and that
air inlet is entirely clear.

e. Verify that cooling air outlets on rear of the units are not obstructed and
that air outlet is entirely clear.

2.6.2 Electrical Check

Perform the system ALC and TGC adjustments outlined in the maintenance section
of this instruction book.

Perform the operational checks in the operation section of this instruction
book before placing the power amplifier or power supply in service.
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SECTION 3
OPERATION

3.1 GENERAL

Operation of the HF-80 Solid-State 1-kW Power Amplifier-Power Supply is
controlled by the system exciter or receiver-exciter. Functionally, the
operation of the power amplifier-power supply is identical for both fixed and
remote station installations. During maintenance routines, the power
amplifier and power supply may be operated manually from the power amplifier
front panel.

NOTE

A1l references to operational modes of the power amplifier
- and power supply in this instruction book are defined as
follows: remote operation is operational control from the
system exciter (or receiver-exciter), local operation is
operational control from the power amplifier front panel.

3.2 CONTROLS AND INDICATORS

Controls and indicators necessary for normal operation of the HF-80
Solid-State 1-kW Power Ampiifier-Power Supply are located on the system
exciter (or receiver-exciter). Refer to the associated equipment instruction
book for a definition of these controls and indicators. Note that the power
amplifier and power supply have no filaments; therefore, if your exciter (or
receiver-exciter) has a power amplifier standby mode, it is not required.

A1l controls and indicators necessary to perform normal maintenance routines
on the HF-80 Solid-State 1-kW Power Amplifier-Power Supply are located on the
front panels of the power amplifier and power supply.

Controls and indicators for the power amplifier are displayed in figure 3-1
and listed in table 3-1. Controls and indicators for the power supply are
displayed in figure 3-2 and listed in table 3-2.
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1-kW Power Amplifier HF-8023, Controls and Indicators
Figure 3-1
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Table 3-1. 1-kW Power Amplifier HF-8023, Controls and Indicators.

INDEX NO CONTROL OR INDICATOR FUNCTION
1 FAULT indicators (red)
MOD A Indicates power amplifier output module
A (A3) is faulted or removed.
MOD B Indicates power amplifier output module
B (A4) is faulted or removed.
MOD C Indicates power amplifier output module
C (A5) is faulted or removed.
) MOD D Indicates power amplifier output module
D (A6) is faulted or removed.
INTLK Indicates a card or module not
installed or connector not mated
properly.

TEMP Indicates temperature upper limit of
: one or more heat sinks has been
exceeded and has unkeyed the power
amplifier.

VSKWR Indicates vswr of load presented to
power amplifier has exceeded 3:1 and
has unkeyed the power amplifier.

TUNE Power amplifier failed to complete a
tune cycle in 10* seconds or less
(includes tune time of external tuned
elements). (*Can be strapped for up to
20 seconds if required.)

2 MONITOR indicators
(green)

RF INPUT Indicates sufficient rf drive level for
a tune cycle to be initiated.

KEY Indicates system key applied to/from
exciter (key interlock is satisfied).

RF INTLK Indicates external control (antenna
coupler, etc) interlock is satisfied.

PWR SPLY Indicates dc power supply voltages

required for power amplifier operation
are present.
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Table 3-1.

1-kW Power Amplifier HF-8023, Controls and Indicators (Cont).

INDEX NO CONTROL OR INDICATOR

FUNCTION

3 TUNE STEP indicator

MULTIMETER

4 Meter

5 Switch

INPUT RF (5 VOLT)
PRE-DRVR RF
(15 VOLT)

DRIVER RF (50 VOLT)
(Cont)

Displays the number of the tune step.
Should a fault occur during a tune
step, that step number is held and
further tuning ceases.

Step 1 - Indicates receipt of tune
start pulse and power amplifier is
ready to tune upon application of a key.

Step 2 - Senses the frequency of the rf
input drive and switches in the
appropriate low-pass filter.

Step 3 - Applies tune power output for
external tuning devices (antenna
coupler, line flattener, or bandpass
filter).

Step 4 - Applies TGC (transmit gain
control) to establish exciter-power
amplifier system gain.

Step 5 - Operates at selected power
lTevel (1000 W or 500 W).

Measures power amplifier parameters as
selected by the MULTIMETER switch. Top
scale (V/I scale) indicates voltage and
current readings. Bottom scale (PWR
scale) indicates power readings.

Selects the following power amplifier
parameters (value in parenthesis is
full-scale value).

Indicates voltage level of rf input
drive signal.

Indicates voltage level of predriver
stage rf output.

Indicates voltage level of driver
stage rf output.
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Table 3-1. 1-kW Power Amplifier HF-8023, Controls and Indicators (Cont).
INDEX NO CONTROL OR INDICATOR FUNCTION
5 (Cont) DRIVER (15 AMP) Indicates dc current on driver output
stage drains.
PA MOD A (15 AMP) Indicates dc current on module A (A3)
collectors.
PA MOD B (15 AMP) Indicates dc current on module B (A4)
collectors.
PA MOD C (15 AMP) Indicates dc current on module C (A5)
- collectors.
PA MOD D (15 AMP) Indicates dc current on module D (A6)
collectors.
TOTAL PA (50 AMP) Indicates total dc current on all power
amplifier module collectors (A3 through
A6).
FWD PWR (1500 W) Indicates forward power at power
amplifier output.
REFLD PHR (500 W) Indicates reflected power at power
amplifier output.
VSWR (5.0:1) Displays actual vswr of load connected
to the power amplifier output.
6 BAND indicator Displays the number of the selected
' Tow-pass filter band.
1 1.60 to 2.29 MHz
2 2.30 to 3.39 MHz
3 .3.40 to 4.89 MHz
4 4.90 to 6.99 MHz
5 7.00 to 9.99 MHz
6 10.00 to 14.49 MHz
7 14.50 to 20.99 MHz
8 21.00 to 29.99 MHz
MANUAL CONTROLS
7 PA KEY switch Controls application of a local power
ampiifier key input.
(Cont) ON (up) Key applied in a locked condition.
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Table 3-1. 1-kW Power Ampiifier HF-8023, Controls and Indicators (Cont).
INDEX NO CONTROL OR INDICATOR FUNCTION
7 (Cont) OFF No key applied.
ON (down) Key applied in a momentary condition.

10

N

PA POWER switch

HIGH

LOW

OFF

TUNE START switch

TUNE STEP ADVANCE

switch

MANUAL/AUTO switch

MANUAL

AUTO

Controls power amplifier output power
level when the LOCAL/REMOTE switch is
in the LOCAL position.

Allows the power amplifier to operate
at high power (1000 W) when tune cycle
complete and with sufficient input rf
signal applied.

Allows the power amplifier to operate
at low power (500 W) when tune cycle
complete and with sufficient input rf
signal applied.

Prevents power amplifier power from
being applied.

Applies a tune start signal Tocally to
initiate a tune cycle.

Advances tune cycle one step at a time
when the LOCAL/REMOTE switch is in the
LOCAL position and the MANUAL/AUTO
switch is set to MANUAL.

Controls the tune cycle of the power
amplifier when the LOCAL/REMOTE switch
is set to LOCAL.

Allows the power amplifier to be
stepped through its tune cycle one step
at a time.

Allows the power amplifier to
automatically cycle through all steps
of the complete tune cycle.
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Table 3-1. 1-kW Power Amplifier HF-8023, Controls and Indicators (Cont).

INDEX NO CONTROL OR INDICATOR

FUNCTION

12 LOCAL/REMOTE switch

LGCAL

REMOTE

Sets the power amplifier for local or
remote operation.

Requires tune cycle control and
operation of the power amplifier be
accompiished locally.

Requires both tune cycle control and

the operation of the power amplifier be

accomplished remotely, with a
receiver-exciter or exciter.
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Power Supply HF-8031 and HF-8032, Controls and Indicators
Figure 3-2
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Table 3-2. Power Supply HF-8031 and HF-8032, Controls and Indicators.

INDEX NO CONTROL OR INDICATOR

FUNCTION

1 MAIN POWER circuit
breaker AICBI

2 LOW VOLTAGE circuit
breaker A1CB2

3 50/40 VDC-A circuit
breaker A1CB3

4 50/40 VDC-B circuit
breaker A1CB4

5 50/40 VDC-C circuit
breaker AICBS

6 50/40 VDC-D circuit
breaker AICB6

7 35 VDC circuit breaker

A1CB7
VOLTMETER
8 Meter A6
9 Switch A1S]
OFF
+5 VvDC
(Cont)

(Power Supply HF-8031) 30 A, 2-pole
main power line circuit breaker.

(Power Supply HF-8032) 25 A, 3-pole
main power line circuit breaker.

2-pole low-voltage line circuit breaker
(inputs to low-voitage module A5 and
blower power) 3 A for Power Supply
HF-8031 part no 622-3491-001 and Power
Supply HF-8032 part no 622-3512-001;

5 A for Power Supply HF-8032 part no
622-3512-002.

15 A, single-pole output from 1000-watt
converter module A2 (J7-Al1). Paralleled
with 50/40 VDC-B, AICB4.

15 A, single-pole output from 1000-watt
converter module A2 (J7-A1). Paralleled
with 50/40 VDC-A, AI1CB3.

15 A, single-pole output from 1000-watt
converter module A3 (J6-Al1). Paralleled
with 50/40 VDC-D, AICBS6.

15 A, single-pole output from 1000-watt
converter module A3 (J6-Al1). Paralleled
with 50/40 VDC-C, AICB5.

15 A, single-pole output from 500-watt
converter module A4 (J9-Al).

Digital voltmeter measures parameters
as selected by the VOLTMETER switch.

Selects the following power supply
parameters:

Digital voltmeter not selected.
Indicates output voltage level at J10-27

(commoned with J10-24, 25, 26 in low-
voltage module A5).
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Table 3-2. Power Supply HF-8031 and HF-8032, Controls and Indicators (Cont).
INDEX NO CONTROL OR INDICATOR FUNCTION
9 (Cont) +12 VDC Indicates output voltage level at J10-3
(commoned with J10-1, 2, 4 in
low-voltage module AS).
-12 vDC Indicates output voltage level at
J10-22 (commoned with J10-20, 21, 23 in
low-voltage module AS).
+15 VDC Indicates output voltage level at J10-8
(commoned with J10-7 in low-voltage
_ module AS).
+28 VDC Indicates output voltage level at J10-6
(commoned with J10-5 in low-voltage
module A5).
+35 VDC Indicates output voltage level at J2-7,

+50/40 VDC (A)

+50/40 VDC (B)

+50/40‘VDC )

+50/40 VDC (D)

INPUT LINE VAC

8 (protected by 15-A circuit breaker,
A1CB7).

Indicates output voltage Tevel at
J2-14, 15 (protected by 15-A circuit
breaker AI1CB3).

Indicates output voltage level at
J2-20, 21 (protected by 15-A circuit
breaker A1CB4).

Indicates output voltage level at
J2-26, 27 (protected by 15-A circuit
breaker A1CBS).

Indicates output voltage level at
J2-32, 33 (protected by 15-A circuit
breaker A1CB6).

Indicates input voltage to low-voltage
module A5 (protected by 3.5-A circuit
breaker AICB2). Measured by isolation
transformer T2 and indicates absolute
line-to-line voltage suponlied to power
supply.
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3.3 OPERATING PROCEDURES

3.3.1

Local Operation

CAUTION

The power amplifier must be connected to a dummy load or an
antenna circuit that is tunable to the selected frequency.
Failure to do so may result in damage to the power
amplifier. It is recommended that a 50-ohm dummy load be
used for initial installation tests.

NOTE

Normal operation of the power amplifier may be obtained
over a wide range of internal parameters, therefore, a
chart (table 3-3) is provided for documentation of
operating characteristics of the power amplifier. This
chart should be completed for each power amplifier when it
is at its optimum performance. In the event of a failure,
reference to the chart may be helpful in locating the
failed part/modute.

To operate the HF-80 Solid-State 1-kW Power Amplifier-Power
Supply, proceed as follows.

NOTE

Exciter or receiver-exciter, preselector (if used), antenna
coupler or tuned element (if used), antenna, and power
sources for all equipments must be connected to provide
normal operation.

Throughout operating procedures, the power supply VOLTMETER reads directly.
The power ampliifier MULTIMETER voltage and current indications are read from
the top (V/I) scale and power indications are read from the bottom (PWR) scale.

a.
b.

Set facility power circuit breakers to OFF.
Set exciter or receiver-exciter controls as follows.

oowc\m#-wr\:—-

. PHR to off (if HF-80 equipment, switch in outward position)
PA PWR to OFF

. KEY to NORM

Pilot carrier to off

. MIC to OFF

. CONT to LCL

. MODE to USB or ISB

FREQUENCY KHZ to 4000.00

Set power supply controls as follows.

1.
2.

MAIN POWER to OFF
A1l other circuit breakers to ON

3. VOLTMETER to INPUT LINE VAC
Set power amplifier controls as follows.

1.

LOCAL/REMOTE to LOCAL

2. MANUAL/AUTO to MANUAL
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3. PA POKWER to OFF

4. PA KEY to OFF

5. MULTIMETER to FWD PWR (1500 W)

If used, set preselector, bandpass filter, line flattener, and/or antenna
coupler power to on.

Set facility power circuit breakers to ON.

Set exciter or receiver-exciter power to on. Exciter or receiver-exciter
fault 1ight should be on. Change any frequency digit on exciter or
receiver-exciter. Fault should clear (light extinguished).

Set power supply MAIN POWER circuit breaker to ON. Power supply blower
comes on.

NOTE

If power supply blower does not start, immediately set MAIN
POWER circuit breaker OFF. Check power supply strapping,
blowers, and 400 Hz to 57 Hz converter (if used).

Read line voltage on power supply VOLTMETER. If necessary, change
strapping. 188 to 215 V ac should be strapped for 208 V ac, 208 to 230 V
ac should be strapped for 220 V ac, 220 to 240 V ac should be strapped for
230 V ac, 230 to 264 V ac should be strapped for 240 V ac.

NOTE

The strapping should be based on the nominal supplied
voltage. The following 1imits apply to strapping: 208 V
ac — NLT 188 and NMT 228 V ac, 220 V ac - NLT 198 and NMT
242 V ac, 230 V ac - NLT 207 and NMT 253 V ac, 240 V ac -
NLT 216 and NMT 264 V ac. The 220-V ac or 230-V ac
positions should be used when their 1imits are not likely
to be exceeded by surges and sags in voltage.

Check voltages on power supply VOLTMETER.
. +5 VDC equals +4.8 to 5.4 volts.
. +12 VDC equals +12 +0.6 volts.
. =12 VDC equals -12 +0.6 volts.
. +15 VDC equals +15 +1.2 volts.
A1l others (except INPUT LINE VAC) equals 0 +1.0 volt.
Check power amplifier front panel.
1. RF INTLK monitor is lighted.
2. TUNE STEP 1 lighted.
3. BAND O lighted.
Set power amplifier PA POWER switch to LOW. Check power amplifier.
1. Blowers come on.

U'I-hb\JN—'

NOTE

If blowers do not start, immediately set PA POWER switch to
OFF. Check switching in power supply and power amplifier.
Check cables between power supply and power amplifier.

2. Power amplifier MULTIMETER lights come on.
3. PWR SPLY monitor is lighted.
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ab.

ac.
ad.
ae.

4. TUNE STEP 1 is lighted. If not 1it, press TUNE START button.

Check voltages on power supply VOLTMETER.

1. +5 VDC, +12 VDC, -12 VDC, +15 VDC same limits as step j.

2. +28 VDC equals +28 +0.8 volts.

3. +35 VDC equals +35 +1.0 volts.

4. A1l +50/40 VDC positions equal +46 +1.0 volts.

Set power amplifier PA KEY switch to ON (up).

Check power amplifier front panel.

1. KEY monitor is lighted.

2. RF INPUT monitor is lighted.

Exciter or receiver-exciter meter reads NMT +23 dBm (XMT OUT position).

Press power amplifier TUNE STEP ADVANCE switch once.

Check power amplifier front panel.

1. TUNE STEP 2 lighted.

2. BAND 3 lighted.

Check +50/40 VDC voltages on power supply VOLTMETER. ATl +50/40 V dc

suppiies equal +46 +1.0 volts.

Press power amplifier TUNE STEP ADVANCE switch once.

Check power amplifier front panel.

1. TUNE STEP 3 Tlighted.

2. FAD PWR (1500 W) position on MULTIMETER indicates 200 +10 watts (tune
power mode). If not, adjust TUNE PWR A1A4R14 (located at top front
under the dust cover on power amplifier) for 200 watts.

Check +50/40 VDC voltages on power supply VOLTMETER. A1l +50/40 V dc

supplies equal +46 +1.0 volts.

Press power amplifier TUNE STEP ADVANCE switch once.

Check power amplifier front panel.

1. TUNE STEP 4 lighted.

2. FAD PWR (1500 W) position on MULTIMETER indicates 250 +15 watts. If
not, adjust LOW TGC A1A4R16 (located at top front under the dust cover
on power amplifier) for 250 watts.

3. TOTAL PA (50 AMP) position on MULTIMETER indicates 20 to 35 amperes
(NMT 35 amperes).

Check +50/40 VDC voltages on power supply VOLTMETER. A1l +50/40 V dc

supplies equal +46 +1.0 volts.

Press power amplifier TUNE STEP ADVANCE switch once.

. Check power amplifier front panel.

1. TUNE STEP 5 Tighted.

2. RF INPUT monitor extinguishes.

3. FWD PHR (1500 W) position on MULTIMETER indicates O watt.

Check +50/40 VDC voltages on power supply VOLTMETER. A1l +50/40 V dc

supplies equal +50 +1.0 volts.

Set exciter or receiver-exciter MODE to CH.

Set KEY switch on exciter or receiver-exciter to LOCK position.

Check indications on power ampliifier MULTIMETER.

1. FHD PWR (1500 W) indicates 480 +25 watts. If not, adjust LOW ALC
A1A4R10 (located at top front under the dust cover on power amplifier)
for 480 watts.

2. TOTAL PA (50 AMP) indicates 20 to 35 amperes. (Over 35 amperes

indicates a problem, repair before operating unit.)

. PA MOD A (15 AMP) indicates 7.5 +2.5 amperes.

. PA MOD B (15 AMP) indicates 7.5 +2.5 amperes.

. PA MOD C (15 AMP) indicates 7.5 +2.5 amperes.
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af.
ag.
ah.
ai.
aj.

ak.
al.

am.
an.

6. PA MOD D (15 AMP) indicates 7.5 +2.5 amperes.

7. DRIVER (15 AMP) indicates 1.0 to 4.0 amperes.

8. DRIVER RF (50 VOLT) indicates 5 to 25 volts.

9. PRE-DRVR RF (15 VOLT) indicates 0.5 to 4.0 volts.

10. INPUT RF (5 VOLT) indicates 0.8 +0.5 volt.

11. VSWR (5.0:1) indicates approximately 1.0 (NMT 1.3).

12. REFLD PWR (500 W) indicates approximately O watt (NMT 5 watts if dummy
load connected directly to power amplifier). Reading may be higher if
external tuning units, antenna, or antenna coupler are used.

Set power amplifier MULTIMETER to FWD PWR (1500 W) position.

Press power amplifier TUNE STEP ADVANCE switch once.

Power amplifier TUNE STEP 4 lighted.

Set power ampiifier PA POWER switch to HIGH position.

Power amplifier FWD PWR (1500 W) indicates approximately 500 +25 watts (on

MULTIMETER). If not, adjust HIGH TGC ATA4R17 (located at top front under

the dust cover on power amplifier) for 500 watts.

Press power amplifier TUNE STEP ADVANCE switch once.

Check power amplifier front panel.

1. TUNE STEP 5 lighted.

2. FWD PWR (1500 W) position on MULTIMETER indicates approximately 980
+50 watts. If not, adjust HIGH ALC A1A4R7 (located at top front under
the dust cover on power amplifier) for 980 watts.

Set KEY switch on exciter or receiver-exciter to NORM.

Set power amplifier PA KEY switch to OFF.

3.3.2 Remote (Normal) Operation

3.3.2.1 Setup

CAUTION

The power amplifier must be connected to a dummy Toad or an
antenna circuit that is tunable to the selected frequency.
Failure to do so may result in damage to the power
amplifier. It is recommended that a 50-ohm dummy load be
used for initial installation checks.

. Set the power supply controls as follows.

1. MAIN POMWER of OFF
2. A1l other circuit breakers to ON
3. VOLTMETER to INPUT LINE VAC

. Set the power amplifier controls as follows.

1. LOCAL/REMOTE to REMOTE

2. MANUAL/AUTO to AUTO

3. PA POWER to OFF

4. PA KEY to OFF

5. MULTIMETER to FWD PWR (1500 W)

. Set exciter or receiver-exciter controls as follows.

1. PWR to off (if HF-80 equipment, switch in outward position)
2. PA PHR to OFF
3. KEY to NORM
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Pilot carrier to off

. MIC to OFF

. CONT to LCL

. MODE to CH

FREQUENCY KHZ to 4000.00

m\IO\U'I-h

. Set facility circuit breakers to ON.
. Set exciter or receiver-exciter power to on. Exciter or receiver-exciter

fault light should be on. Change any frequency digit or exciter or
receiver-exciter. Fault should clear (light extinguishes).

. If used, set preselector, bandpass filter, line flattener, and/or antenna

coupler power to on.

. Set the power supply MAIN POWER circuit breaker to ON.
. The power supply blower comes on.

. Set exciter or receiver-exciter PA PWR switch to STBY.
. On front panel of the power amplifier:

1. RF INTLK monitor is lighted.
2. TUNE STEP 1 is lighted.
3. BAND O is lighted.

. Check voltages on power supply VOLTMETER.

. +5 VDC equals +4.8 to +5.4 volts.
. +12 VDC equals +12 +0.6 volts.
. =12 VDC equals -12 +0.6 volts.
. +15 VDC equals +15 +1.2 volts.
A1l others (except INPUT LINE VAC) equals O +1.0 volt.

mawm—-

. Set exciter or receiver-exciter PA PHR switch to HIGH PHWR.
. Power amplifier blower comes on.
. On front panel of the power amplifier:

1. RF INTLK monitor is lighted.
2. PHR SPLY monitor is lighted.

-3. TUNE STEP 1 is lighted.

4. BAND 0 is lighted.

Check voltages on the power supply VOLTMETER.

1. +5 VDC, +12 VDC, -12 VDC, +15 VDC same limits as step k.
2. +28 VDC equals +28 +0.8 volts.

3. +35 VDC equals +35 +1.0 volts.

4. A11 +50/40 VDC positions equal +46 +1.0 volts.

. Set exciter or receiver-exciter KEY switch to LOCK.
. Check front panel of the power amplifier.

1. Power amplifier immediately advances through TUNE STEP 5 (not more than
10 seconds; 350 milliseconds if an external tuning equipment is not
used).

2. On MULTIMETER:

(a) FWD PWR (1500 W) indicates 980 +50 watts.

(b) TOTAL PA (50 AMP) indicates 35 to 50 amperes. (Over 50 amperes
indicates a problem. Immediately unkey the unit, select another
frequency near 4.0 MHz, and rekey the unit.)

(c) PA MOD A (15 AMP) indicates 10 +2.5 amperes.

(d) PA MOD B (15 AMP) indicates 10 +2.5 amperes.

(e) PA MOD C (15 AMP) indicates 10 +2.5 amperes.

(f) PA MOD D (15 AMP) indicates 10 +2.5 amperes.

(g) DRIVER (15 AMP) indicates 2.0 to 7.0 amperes.

(h) DRIVER RF (50 VOLT) indicates 10 to 35 volts.

(i) PRE-DRVR RF (15 VOLT) indicates 1.0 to 7.0 volts.
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(3> INPUT RF (5 VOLT) indicates 0.5 +2.2 volts.
(k) VSHR (5.0:1) indicates approximately 1.0 (NMT 1.3).
(1) REFLD PWR (500 W) indicates approximately O watt (NMT 10 watts).

r. Set power amplifier MULTIMETER to TOTAL PA (50 AMP) position.

NOTE

Local operation, paragraph 3.3.1, and remote (normal)
operation setup, paragraph 3.3.2 are checkout procedures.
Once checked out, the HF-80 Solid-State 1-kW Power
Amplifier-Power Supply is ready for remote unattended
operation, paragraph 3.3.2.2.

3.3.2.2 General

CAUTION

The power amplifier must be connected to a dummy load or an
antenna circuit that is tunable to the selected frequency.
Failure to do so may result in damage to the power
amplifier.

a. Perform setup procedures in paragraph 3.3.2.1.
b. Set the exciter or receiver-exciter controls as follows.

1.
2.
3.
4.
5. Key transmitter or transceiver and apply audio signal or microphone

6.

MODE switch to desired operating mode.

FREQUENCY KHZ to desired operating frequency.

MIC switch as required to use microphone or off if line audio inputs are
being used.

PHONES switch as required to monitor sidetone.

input for modulation.

Observe exciter or receiver-exciter meter indication. Reading should
indicate audio in compression range. If meter reading is not in
compression range, make transmit audio line adjustments as outlined in
applicable exciter or receiver-exciter instruction book.

c. Normal mode operations may now be performed.

3.3.3 Operation With Reduced Capabilities

3.3.3.1 Operation With One or Two Power Amplifier Output Modules Off-Line

NOTE

Operation with less than four power amplifier output
modules produces pep as follows.

MODULES OFF-LINE

MODE 1 2
High power 500 watts 250 watts
Low power 250 watts 125 watts

a. When a power amplifier output module is taken off-line for any reason, set
the associated power supply circuit breaker to OFF.

3-16
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CAUTION

Normal cooling must be maintained; the power amplifier
output modules remaining on-line produce as much heat as
always and the power combiner produces more heat due to the
inactive input ports.

b. Perform normal operating procedures and maintain normal cooling.
3.3.3.2 Operation With One or Two Power Amplifier Output Modules Removed
NOTE

Available output power with power amplifier output modules
removed is the same as noted in paragraph 3.3.3.1.

a. With power amplifier output module(s) removed, note the following.

1. Associated power supply circuit breaker(s) are OFF.

2. Check that the air gates of the removed module(s) are closed. (This is
necessary to channel all cooling air through the modules that are
installed.)

3. After module is removed, position slide and retainer clip as if the
module is installed. Secure slide and retainer in place. (This is
necessary to prevent generation of a false crowbar if the associated
circuit breaker is set on.)

4. Check that all shields and covers are in place and secured.

CAUTION

Normal cooling must be maintained; the power amplifier
output modules remaining on-line produce as much heat as
always and the power combiner produces more heat due to the
inactive input ports.

b. Perform normal operating procedures and maintain normal cooling.

3.3.3.3 Operation While Removing/Replacing One or Two Power Amplifier Output
Modules

CAUTION

This is an emergency procedure and should only be used if
transmissions are being made that cannot be interrupted and
a repair must be made immediately. If time/usage permits,
removal/replacement of power amplifier output modules
should be made with all power off.

NOTE

Available output power with power amplifier output modules
removed is the same as noted in paragraph 3.3.3.1.



CAUTION

The associated circuit breaker must remain off until the
replacement module is in place and secured.

a. Set to OFF the power supply circuit breaker associated with power amplifier
output module to be removed.

b. STide power amplifier out from its rack-mounted position.
c. Remove power amplifier top dust cover.
d. Loosen the retainer clip and slide associated with the power amplifier
output module to be removed.
NOTE
Use care to loosen only the slide associated with power
amplifier output module that is to be removed. Loosening
any_other slides will activate a crowbar signal and could
shut down the unit.
e. Carefully slide power amplifier output module from its position. (If power

amplifier output module is not to be repiaced immediately, check that
associated air gates are closed.)

f. Install the replacement power amplifier output module in position.

g. Secure in place using retainer clip and slide.

NOTE

Be certain that the retainer slide is securely fastened in
the appropriate position. If the slide is not properly in
place when power is reapplied, a crowbar will be developed,
disabling the replacement module.

h. Set the associated circuit breaker on the power supply to ON and continue
operation.

NOTE

Unit can remain keyed while associated circuit breaker is
set to on. MWhen the associated circuit breaker is set to
ON, an immediate increase in output power is to be expected.

. Reinstall unit dust cover.
. Slide power amplifier back into equipment rack and secure in place.
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