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INTRODUCTION

NOTE

The term RADIO SET refers to a
combination of both the Transmitter
and the applicable Radio Frequency
Amplifier. The actual Radio Set
nomenclature, part number and NSN
are for reference only and cannot be
requisitioned. Not all locations
require both Amplifier and Transmit-
ter to accomplish their mission. The
Radio Frequency Amplifier is needed
only when more than 10 watts is nec-
essary. Should a “set” be required at
any location that location will have to
requisition both the Radio Frequency
Amplifier and Transmitter sepa-
rately. When a “SET” is used the
Transmitter and Amplifier will need
to be listed separately on their Table
Of Allowance (TA). See Table 1-1 for
correct configurations.

This manual contains information to install,
operate and maintain transmitter T-1108(V)/GRT-
21(V), or T-1109(V)/GRT-22(V) independent of or
in combination with RF Amplifier AM-6154/GRT-
21 and AM-6155/GRT-22.

Both transmitters are identical in physical
size as are either amplifier. Both transmitter and
amplifiers are designed for mounting in a stan-
dard 19-inch rack or cabinet and can be installed
either independently or in combination.

Radio Transmitter T-1108(V)/GRT-21(V) oper-
ates in the amplitude modulation (AM) mode. It is
capable of transmitting on any one of 680 channels
spaced 50 KHz between 116.00 KHz and 149.95
KHz (VHF). By exchanging certain of the fre-
quency determining modules with their corre-
sponding UHF modules, the T-1109(V)/GRT-22(V)
configuration is established which provides trans-
mission capabilities on any one of 3500 channels
spaced 50 KHz between 225.00 and 399.95 MHz
(UHF).

Information in this manual is presented in
six chapter and one index. Chapter 1 contains a
description of the equipment from a functional
standpoint including the capabilities and limita-
tions. Information is provided covering leading
particulars, equipment supplied, and auxiliary
equipment required but not supplied. Chapter 2
contains information for installation planning,
logistics, installation procedures, and preparation
for reshipment. Chapter 3 describes all operating

controls, indicators, and interlocks, and provides
starting, operating, stopping, and emergency oper-
ation procedures. Chapter 4 discusses the princi-
ples of operation on a functional system basis and
also to an operational or signal sequence flow.
Chapter 5 includes maintenance and alignment
procedures. Chapter 6 contains circuit diagrams.
The alphabetical index following Chapter 6 pro-
vides references to the appropriate paragraphs
according to the subject covered.

Table 1-1 is included here in the introduction
as a cross-reference and indicates which modules
are used in each configuration of the transmitter
and which amplifier is used with each transmitter.

Changes to this manual will be indicated by a
vertical line in the margin extending close to the
entire area of the material affected and at the
binding edge of the page. Change symbols are not
used for:

a. Introductory material, indexes, and tabular
data where the change cannot be
identified.

b. Blank space resulting from the deletion of
text or an illustration or a table.

c¢. Correction of minor inaccuracies, such as
spelling, punctuation, relocation of mate-
rial, etc., unless such correction changes
the meaning of instructive information and
procedures.

Reference is made to T.O. 00-25-234, General
Shop Practice Requirements for the Repair, Main-
tenance and Test of Electronic Equipment for
instructions concerning procedures and specific
materials to be used in soldering this equipment.

The following publications are listed for refer-
ence and govern the manner of preparation, use of
symbols, terms, reference designations, and abbre-
viations in this manual.

Military Specifications:

MIL-M-38730
(USAF)

Manuals, Technical:
General Requirement
For Preparation Of

MIL-T-9941 (USAF) Technical Manuals:
Ground C-E Equip-
ment Facility Site and
System, Preparation

of
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Military Standards:

MIL-STD-12 Abbreviations For Use
on Drawings and in
Technical Type Publi-
cations

MIL-STD-15-1 Graphical Symbols
For Electrical and
Electronic Diagrams

ASA Y32.16-1965 Electrical and Elec-
tronics Reference Des-
ignations

Change 22 viiA/(viiB blank)

Style Manual:

Library of Congress Catalog No. Z253.U58 U.S.
Government Printing Office

Refer to T.O. 31R2-2GRT-512 “Addition of
High Voltage Switch on AN/GRT-21/22” and T.O.
31R2-2GRT-514 “Intermodulation Distortion Modi-
fication on T-1108/GRT-21.”
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GRR/GRT Radio Set Configuration Matrix
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GRR/GRT Radio Set Configuration Matrix (Cont)

Table 0-1.
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Table 0-2. VHF Transmitter T-1108(V)/ GRT-21(V) Configuration Matrix
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Table 0-3. UHF Transmitter T-1109(V)/ GRT-22(V) Configuration Matrix
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Table 0-4. Radio Frequency Amplifier (VHF /UHF) Configuration Matrix
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Figure 1. Transmitting Set, Radio AN/GRT-21 and AN/GRT-22
NOTE

Transmitter Nomenclature, Part
number, NSN are for reference only
and cannot be requisitioned.
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CHAPTER 1

GENERAL INFORMATION

WARNING

With the switch off and the fuse cap
removed, 115 VAC (hot side) on the
exposed end of fuse holder (F1). When
removing or replacing any fuse, the
AN/GRT-21/22 should be disconnected
from the 115 VAC source. Failure to
comply with this WARNING could
result in serious injury or death.

NOTE

The term RADIO SET refers to a
combination of both the Transmitter
and the applicable Radio Frequency
Amplifier. The actual Radio Set
nomenclature, part number and NSN
are for reference only and cannot be
requisitioned. Not all locations
require both Amplifier and Transmit-
ter to accomplish their mission. The
Radio Frequency Amplifier is needed
only when more than 10 watts is nec-
essary. Should a “set” be required at
any location that location will have to
request both the Radio Frequency
Amplifier and Transmitter sepa-
rately. When a “SET” is used the
Transmitter and Amplifier will need
to be listed separately on the Table Of
Allowance (TA). See Table 1-1 for
correct configurations.

1-1. INTRODUCTION. This chapter contains
information concerning Transmitting Set, Radio
AN/GRT-21 (V) and Transmitting Set, Radio AN/
GRT-22(V). A description of the equipment, its
purpose and strategic mission, capabilities and
limitations, leading particulars, and operation are
discussed in the following paragraphs.

1-2. DESCRIPTION AND PURPOSE.

1-3. Transmitting Set, Radio AN/GRT-21(V),
hereinafter referred to as the VHF transmitting
set, is comprised of Transmitter, Radio T-1108(V)/
GRT-21, hereinafter referred to as the VHF
exciter,and Amplifier, Radio Frequency AM-6154/
GRT-21, hereinafter referred to as the VHF power

amplifier. When only 10 watts is required, the
exciter only is necessary.

1-4. Transmitting Set, Radio AN/GRT-22(V),
hereinafter referred to as the UHF transmitting
set, is comprised of Transmitter Radio T-1109(V)/
GRT-22, hereinafter referred to as the UHF
exciter, and Amplifier, Radio Frequency AM-6155/
GRT-22, hereinafter referred to as the UHF power
amplifier. When only 10 watts is required, the
exciter only is necessary.

1-5. An oscillator-synthesizer module is available
which is directly interchangeable with and
replaces the crystal oscillator module

1-6. The VHF exciter, utilizing the oscillator-syn-
thesizer is capable of transmission on any one of
2720 channels spaced 12.5 khz between 116.00
mhz and 149.9875 mhz.

1-7. The UHF exciter, utilizing the oscillator-syn-
thesizer is capable of transmission on any one of
7000 channels spaced 25 khz between 225.00 and
399.975 mhz.

1-8. Frequency selection utilizing the oscillator
synthesizer module is obtained by direct dialing
the required input frequency to the doubler or
quadrupler module.

1-9. An oscillator-multiplier module is available
which is directly interchangeable with the crystal-
oscillator module or the oscillator-synthesizer mod-
ule. This oscillator-multiplier module differs from
the crystal oscillator series in that it utilizes a fun-
damental crystal rather than a fifth overtone type
and the crystal oven is eliminated. Frequency
accuracy is determined by “pulling” the crystal.
Tuning is accomplished to the exact frequency by
monitoring the frequency with a counter.

1-10. Common to both the VHF exciter and the
UHF exciter is Keyer, KY-668/GRT, hereinafter
referred to as the special purpose keyer.

1-11. The VHF transmitting set and the UHF
transmitting set are designed for worldwide
deployment in the air-traffic control service and
provide ground-to-air and point-to-point voice com-
munication. See figure 1-1.

1-12. The VHF transmitting set and the UHF
transmitting set are designed to perform reliably
in an air-traffic control environment.

Change 22 11



T.0. 31R2-2GRT-102

1-13. The VHF exciter is a crystal-controlled self-
contained solid-state assembly that operates in the
amplitude modulation (AM) mode. It is capable of
transmission on any one of 680 channels spaced 50
khz between 116.00 mhz and 149.95 mhz as deter-
mined by the operating frequency of the crystal
used. Transmitter has capability of Secure Voice
Operation.

1-14. The UHF exciter is a crystal-controlled
self-contained solid-state assembly that operates in
the amplitude modulation (AM) mode. It is capa-
ble of transmission on any one of 3500 channels
spaced 50 khz between 225.00 mhz and 399.95
mhz as determined by the operating frequency of
the crystal used. The UHF exciter configuration is
normally obtained by substituting UHF modules
for the comparable VHF frequency determining
and controlling modules.

1-15. The VHF exciter and the UHF exciter have
provisions for use of an external precision oscilla-
tor in lieu of a crystal for frequency control.

1-16. The VHF exciter and the UHF exciter are
capable of providing a minimum carrier power of
10 watts with 90 percent modulation capability.

1-17. When driven by their corresponding excit-
ers the VHF power amplifier and the UHF power
amplifier are capable of providing a minimum car-
rier power of 50 watts with 90 percent modulation
capability.

1-18. The special purpose keyer provides addi-
tional keying capability when the standard keying
circuit is not adequate for the special environment
confronted by the exciters.

1-19. The VHF exciter and the UHF exciter and
power amplifiers each have their own integral
power supplies.

1-20. LEADING PARTICULARS.

1-21. The physical and electrical characteristics
of the VHF exciter and the UHF exciter and power
amplifiers are listed in table 1-1.

1-22, CAPABILITIES AND LIMITATIONS.

1-23. The capabilities and limitations of the VHF
exciter, the UHF exciter, the VHF power ampli-
fier, and the UHF power amplifier are listed in
table 1-2.

1-24. EQUIPMENT SUPPLIED.

1-25. Equipment supplied comprising the VHF
transmitting set and the UHF transmitting set is
listed in table 1-3.

1-26. EQUIPMENT REQUIRED BUT NOT SUPPLIED.

1-27. Test equipment or equivalent required for
maintenance but not supplied with the VHF and
UHF transmitting set is listed in table 1-4.

Table 1-1. Leading Particulars

CHARACTERISTIC

REQUIREMENT

PRIMARY INPUT POWER

105, 120, 210 and 240 volts + 10%, single phase 47 hz

to 420 hz, 140 watts maximum. If ac power fails, a 24
volt lead acid battery is automatically switched in to

VHF/UHF Exciter

provide emergency power for a period dependent on the

battery amp-hr (AH) capacity. A 100 AH battery will pro-

VHF/UFH Power Amplifier

1-2 Change 22

vide power for approximately 15 hours to a transmitter con-
tinuously keyed. When 210, 240 ac power operation is
required and wire on PS1TB1, terminal 7 is a gray wire (this
note does not apply when black with white tracer wire is on
terminal 7) make certain that wire gauge size is No. 22 and
that gray wire on terminal 5 of PS1TB1 is No. 20 gauge. In
some equipments these wires have been inadvertently re-
versed.

105, 120, 210, and 240 volts = 10%, single phase 47 hz to
420 hz 610 watts maximum. Automatic switching of anten-
na from power amplifier to exciter upon loss of ac power or
failure of the power amplifier.
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Table 1-1. Leading Particulars (Cont)

CHARACTERISTIC

REQUIREMENT

PHYSICAL DESCRIPTION
VHF/UHF Exciter

Dimensions

Weight
VHD/UHF Power Amplifier

Dimensions

Weight
CABLE REQUIREMENTS

5-1/4 inches high; 17-3/4 inches wide; 16-7/8 inches deep
(Standard 19-inch rack or cabinet mounting).

43 pounds

7 inches high; 17-3/4 inches wide; 18-1/2 inches deep (Stan-
dard 19-inch rack or cabinet mounting).

70 pounds
Provided by Air Traffic Control Central

Change 22 1-2A/(1-2B blank)
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" CHARACTERISTIC

REQUIREMENT

ENVIRONMENTAL

Non-o_penting and Storage

Ambient Temperature: —29°C to +60°C
Relative Humidity: 5% to 95%
AC Line Voltage: 105, 120, 210 Illdmvdlltl% w

phase

AC Line Frequency: 47 hz to 420 hz .
DC: 22 to 30 voits C s
Duty Cycle: Continuous unsttended at rated pm m-

modulated.
Altitude. 0 to 10,000 Ft. MSL

Warm-up Time: 30 minutes maximum with crystal -
oscillator module; § minutes maximom with oscillatos-
synthesizer module.

Frequency Accuracy (Oadllatot-Syndmher)
# 0.0005% after S minute warm-up.

Ambient ‘l'empmtlm: ~62°C to +71°C
Relative Humidity: 5% to 95%
Barometric Pressure: 3.34 inches Hg to 31 inches Hg
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Table 1.2, Capabilities and Limitations
REQUIREMENT

CHARACTERISTIC
VHF EXCITER

Frequency Range Oscillator and
Oscitlator-Multiplier Module

Frequency Range (Oxillator-
Synthesizer Module)

UHF EXCITER

Frequency Range Oscillator and
Oscillator-Multiplier Module

Frequency Range (Oscillator-
Synthesizer Module)

VHF/UHF EXCITER

Frequency Accuracy

POWER OUTPUT

VHF/UHF Exciter

VHF/UHF Exciter with
VHF/UHF Power Amplifier

VHF/UHF EXCITER

1-4

116,00 mhz to 149.95 mhz with 680 channels spaced
50 khz within this range,

116,00 mhz 10 149.9875 mhz with 2720 channels spaced
12.5 khz within this range.

225.00 mhz 10 399.95 mhz with 3500 channels spaced
50 khz within this range.

225.00 mhz to 399.975 mhz with 7000 channels spaced
25 khz within this range.

Crystal controlled: semiconductor proportionally controlled
crystal oven. No more than ¢ 0.001% drift from operating
frequency after 30-minute warm-up. Oscillator-synthesizer:
+0,0005% after S-minute warm-up.

10 10 12.5 walts into 50-ohun resistive load over entire fre-
quency range at 907 ¢ 10% modulation level. Capable of normal
operation gt this carrier power level when working into reactive
loads producing a vswr of not greater than 3 to }.

50 10.52.5 watts into S0-ohm resistive load over entire fre-
quency range at Y0% + 10% modulation fevel. Capable of normal
operation at this carricr power level when working into reactive
loads producing a vswr of not greater than 3 to 1.

Modulation RF carrier capable of 90% + 10% amplitude modulation at full
power output by any sine wave frequency between 300 hz and
6000 hz,

Duty Cycle Continuous. unattended at rated f power output 90%

Harmonic and Spurious Output

Audio Frequency Response

Wide Band Dota Input

Audio Compression and Limiting

Change 10

amplitude modulated.

Spurious frequencies and harmonics of the carrier frequency
at all modulation levels up to 90% and frequencies up 10 1000
mhz 80 db below level of carrier fundamental frequency.

Between 300 hz and 6000 hz modulation amplitude within +1
db and --2 db from the modulation amplitude at 1000 hz.

300 hz 1o 28 khz modulation amplitude within +1 db and —4
db from 1000 hz.

Prevents ovenmodulation of carrier under all conditions 90 * 10%
modulation level maintained with audio input levels from -1§
dbm to +10 dbm, (or ~3S dbm to —1S dbm when special
strapping option is used).
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Table 1-2. Capabilities and Limitations (Cont.)

CHARACTERISTICS REQUIREMENT

Audio Distortion At rated carrier output 90% modulated and at all fre-
) quencies between 300 hz and 6000 hz total harmonic

distortion in demodulated output condition less than
10% at 0 db compression and limiting. Under same con-
ditions with maximum compression and limiting total
harmonic distortion less than 15%. When the line
amplifier module is used in the exciter no compression
‘exists. When R10 is properly adjusted distortion will
be less than 10%.

Keying Semiconductor switching devices. External and local
SR keying provisions. '

Local:

a. Carbon microphone
b. Dynamic microphone
c. Carrier test

Remote:

a. Simplex ground

b. XY-668/GRT, (Navy Only) Special Purpose Keyer:
Provides external keying in push-to-talk mode by 20 to
60 ma into 150 ohms and 50 volts or 100 volts into
47 X ohms or 300 hz to 3000 hz tone.

c. Inboard Monitor/Keyer (optional): Provides
external non-polarized voltage keying up to 48 Vdc.

Thermal Protection Solid-state protective circuitry actuated at 85°C.
Co . Typically, no air flow exists into the cavity. or l
the detected fan voltage is low due to fan failure.

Status Monitor With the Inbodrd Monitor/Keyer A3 installed
{optional), signal outputs are provided for external
monitoring of forward power, reverse power, audio
input, and output percentage of modulation. Impedance
of each output is 300 ohms.

VHF/UHF POWER AMPLIFIER
Antenna Transfer Circuit Automatic semiconductor control of coaxial relay
switching of antenna from power amplifier to exciter
upon loss of primary ac power or power amplifier

failure, or vswr of greater than 3 to 1.

Thermal Protection Solid-state protective circuitry activated when exit
air from rear port exceeds 147°C typically.

Change 10 1-5
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NAVELEX 0967-LP-429-5010
Table 1-3. Equipment Supplied
OFFICIAL
NOMENCLATURE COMMON NAME
Transmitter, Radio T-1108(V)/GRT-21 VHF Exciter
Keyer KY-668/GRT (Navy only) Special Purpose Keyer

Amplifier, Radio Frequency AM-6154/GRT-21 VHF Power Amplifier
Transmitter, Radio T-1109(V)/GRT-22 UHF Exciter

Keyer KY-668/GRT (Navy only) Special Purpose Keyer

Slide, Drawer Extension ITT P/N 512308-1 & 512308-2

NOTE

Slide Drawer Extensions and
Interface Cable Kit must be
Shipped with the radio set.

16 CHANGE 1
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Table 1-3. Equipment Supplied (Cont.)

OFFICIAL

NOMENCLATURE

COMMON NAME

Amplifier, Radjo Frequency AM-6155/GRT-22

Interface Cables, 8006149G1 (For 50 Watt Configuration).
Required for AN/GRT-21(V) or AN/GRT-22(V)
Transmitting Sets.. Consists of:

Cable,
Cable,
Cable,
Cable,

Cable,

Special
Special
Special
Special

Special

Purpose, ITT 800614762 (W1)
Purpose, 1TT 8006147G3 (W2)
Purpose, ITT 800614561 (W3)
Purpose, ITT 8006145G2 (w4)

Purpose, ITT 8006150G1 (W5)

Connector, Plug, MS3108A-24-28S

Clamp, Cable, MS3057-16A

intérface Cables, 8006149G2 (For 10 Watt Con figuration).

Required for T-1108(V)GRT-21 or T-1109(V)GRT-22
Exciters only.{Required when requisitioned or returned
as separate unit). Consists of:

Cable, Special Purpose, ITT 8006147G2 (W1)

Connector, Plug MS3108A-24-28S

Clamp, Cable, MS3057-16A

Interfacr Cables, 8006149G3. Required for AM-
6154/GRT-21 or AM-6155/GRT-22, Linear Power
Ampilifiers only. (Required when requisitioned or
returned as separate unit). Consists of:

_Cable, Special Purpose, 8006147G3(W2)
Cable, Special Purpose, 8006145G1(W3)
Cable, Special Purpose, 8006145G2(W4)
Cable, Specia! Purpose, 8006150G 1(W5)

UHF Power Amplifier

Exciter AC Input Cable

Power Amplifier AC Input Cable
Coaxial iInterconnect Cable
Coaxial Interconnect Cable
interconnecting Cable
Connecté}

Clamp

Exciter AC input Cable
Connector

- Clamp

Power Amplifier AC Input Cable
Coaxial Interconnect Cable
Coaxial Interconnect Cabie

Interconnecting Cable

CHANGE 1 1-6A/(1-6B blank)
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Table1-4, Equipment Required (Or Equivalent) But Not Supplied

. : MODEL OR TYPE . FEDERAL STOCK
DESCRIPTION DESIGNATOR NUMBER
Pldg-ln Unit, Electronic Tektronix 1A1
Dﬁmy Load, Electronic Bird 8135
Coqnter, Ftéquency Measuring Hewlett Packard 5245L
Plug-In Unit, Electronic Hewlett Packard 5253B
‘Test Set, RF Power Bird 43

| Oscilloscope Tektronix, RM547 6625-929.1895YA
Plug-In Unit, Electronic* Tektronix, 1L20 6625-722-1694YA
Plug In Unit, Electronic* Tektronix, 151 6625-933-2719YA
Meter, Vector Impedance® Hewlett Packard 4815A 6625-061-0225
Distortion Analyzer* Hewlett Packard 334A 6625-871-8012

" Voltmeter, Electronic* Fluke 801 6625.753-2114
Multimeter, Digital Fluke 8300A 6625.00432.5221
Crystal Unit, Quartz CR-143/U (Holder Type HC-27/U)
Power Supply, 19.5 V @ 10a* New Jersey Electronics QR 36-10
Directional Coupler® . Hewlett Packard 778D 5985.239.3215
Power Meter* Hewlett Packard 430C 6625-560-6084
Thermistor Mount* Hewlett Packard 477B
Attenuator 10 dB, S W* Microlab/FXR AE-10-N
At;enuator 3dB,20w* Narda 766-3
Attenuator 20 dB, 100 W* Electro-Impulse AX20-100
Attenuator 20 dB, S W* Narda 765-20
Power Supply, 0-18 V* | Power Design 36508

" Ammeter, 0-15 Amps* Weston Model 931
Cmi Extender ITT P/N 8004809

CHANGE 1
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Table 1-4. Equipment Required (Or Equivalent) But Not Supplied (Con't.)

MODEL OR TYPE

FEDERAL STOCK

DESCRIPTION DESIGNATOR NUMBER

Element, RF Power Bird 25C 6625-00-980-8255

Element, RF Power Bird 100C 6625-00-804-9671

Element, RF Power Bird 25D 6625-00-581-5894

Element, RF Power Bird 100D 6625-00-678-0464

Generator, RF Hewlett Packard, 608

Oscillator, Audio Hewlett Packard, 200AB 6625-00-126-0196

Generator, Sweep * Texscan, RS50 6625-00-411-0887YA

Multimeter « . ) Hewlett Packard, 427A 6625-00-135-0407YA

Voltmeter, RF * ) Boonton, 91CA 6625-00-973-2294

Bench Top Exciter/LPA Test* TS-3691/GRT 6625-01-038-7120

Generator . . 8121800G1

Test Set, Radio AN/GRM-102* 8004801G1 662500-2474713ZX

Attenuatqf. Variable , 3-}4.5.]

Double Balanced Mixer _ HP 10514A _

Puller, Circuit Card (optional) 1733 5210-00409-3742
5120-01-250-7244ZX

" Tool Assy, Special Nut

8637112-10

NOTE: Alternate r-f wattmeters may be used provided_a d-c continuity is not required on the coaxial input.

(=) For depot use only.

1-8 Change .10
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CHAPTER 2

INSTALLATION

2-1. lNTRODUCTION Information and instructions
necessary to unpack, install, make operable and prepare
the VHF exciter, UHF exciter, VHF power amplifier and
UHF power amplifier for reshipment are included in this
‘chapter. Section I provides instaliation planning

information. Section Il covers receipt and “unpacking' of

the equipment. Section I provides installation
procedures, and Section IV contains pmepmuon for
reshipment data.

SECTION I

INSTALLATION PLANNING

2-2. - GENERAL.

23. ~ The VHF exciter, UHF exdfer, VHF power
amplifier and UHF power amplifier are installed in
standard relay racks in the Air Traffic Control Central.

No installation planning is required as the racks. have

provision to accept the chassis. Note: Slide, Drawer Ex-

tensions . and Interface cable kit must be slupped with
the radio set.

SECTION 11

LOGISTICS

24. RECEIVING DATA.

2-5. The VHF exciter and the VHF power amplifier
are each packed in a separate expanded pqlystyrene foam
container. Each container is sealed in a snug fitting barrier
pouch. The two units are packed in a single style A

cleated plywood box constructed of 3/8 inch plywood
sheathing. The UHF exciter and the UHF power amplifier
are packed identically to the VHF exciter and VHF
power amplifier. Table 2-1 shows the packed and
unpacked dimensions and weights of the units.

Table 2-1. Unpacking Data

UNPACKED PACKED UNPACKED PACKED
QUANTITY DESCRIPTION DIMENSIONS DIMENSIONS "WEIGHT WEIGHT
1 VHF Exciter 5-1/4 in. high; 43 1bs.
- 19 in. wide; .
16-7/8 in. deep
21 in. high; 150 lbs.
25 in. wide;
26 in. deep.
1 VHF Power 7 in. high; 70 lbs.
Amplifier 19 in. wide;
18-1/2 in. deep
1 UHF Exciter 5-1/4 in. high; 43 Ibs
19 in. wide;
16-7/8 in. deep
21 in. high; 150 1bs.
25 in. wide;
26 in. deep.
1 UHF Power 7 in. high; 70 Tbs.
Amplifier 19 in. wide;

18-1/2 in. deep -

21
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26. UNPACKING DATA.

27. Before unpacking the equipment, inspect the

shipping containers for evidence of in-transit damage.
After the equipment is unpacked, inspect for obvious
damage such as bent or broken components, connectors,

etc. Check particularly for any obvious damage to the

connectors at the rear of the chassis.
2-8. CABLE REQUIREMENTS.

2:9. GENERAL. An interconnection cabling diagnm is
shown in figure 2-1. This diagram shows the cabling

interconnections required for the conventional 50 watt
mode of operation with the exciter and power amplifier
operating together.. Interconnect cabling is also shown for
exciter operation only when no power amplifier is

 connected. Mating connector types and cable

requirements are shown In table 2-2,
| cmnoN |
Be sure to lneep all cables dlear of the air

outlet above J9 at rear of power amplifier.
. Allow adequate clearance for exhaust sir flow.

Table 2-2. Mating Conngctors and Cabling to Exciter and Power Amp1 1fier Rear Connectors

MATING
FROM T0 CABLE CONNECTOR
Exciter J§ Remote lnpmj MS3108R24-28S
Exciter J8 (W5) Power Amplifier 17 8006150G1
Exciter J9 (W1) AC Source 8006147G2
Exciter K1J3 (W3) Power Amplifier J8 _8006145G1
Exciter K134 (W4) Power Amplifier J9 8006145G2
Exciter K131 Anteona Type N Male
Power Amplifier J1 (W2) AC Source 8006147G3
SECTION Il
INSTALLATION PROCEDURES

2-10. INSTALLATION.

2-11. The VHF exciter, UHF exciter, VHF power
amplifier and UHF power amplifier are each provided
with a 3-section slide attached to each side of the chassis.
The stationary member of each slide is provided with four
3/16-inch holes at one end and three 3/16-inch slots at
the other end. These holes and slots are used for
attaching the slides with machine screws to the
corresponding mils in the mack. See figure 22 for a

2-2

typical view of the relsy rack mounting bracket (left
side).

212, .EXCITER ONLY OPERATION. Both the VHF

exciter and the UHF exciter are capable of on-the-sir

opention without their respective power amplifiers. See
“Exciter Only” . portion of figure 2-1 for cable
connections. : _
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.+ . Exciter Rear Pand - .- " Power Amplifier Rear Panel
Ok . ]
38 Q K4 3o g5 | 5 18 1
Q QO [lerou [wen
RS — |
Remote - . AC
Inputs - - - Primary
: Source
Ac . - (W2) xx
~ Primary -
. . Source (WI) **
. Type N 50 Ohm Cable (W4) *
ne __TypeN 500hm Cable W3) *
Pin to Pin Interconnect With Shielded Wires (WS) * -
To ‘ Exciter and Power Amplifier
Antenna - :

v . AC Remote
Primary ' Inputs
To | Sounx(W1)**

Emﬁur(hﬂy

* Approx. four (4) feet long.
** Approx. six (6) feet long with connector UP131M for connection to
AC primary source power line. ’

Figure 2-1." Interconnecting Cabling Diagram
' 23
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2.13. EXCITER MOUNTING BRACKETS. Figure 2-3 2.15.  Brackets may be fabricated for installation in
shows an outline drawing of a type A bracket required other equipment enclosures by modifying the type A or
for ‘a typical cabinet mounting. Four of these brackets are type B brackets as appropriate.

required for fixed installation. ~—

2-14.  Figure 23 also. shows an outline drawing of a
type B bracket required for MT-686 rack mounting. Four
of these brackets are required for fixed installation.

Figure 2-2. Typical View Relay Rack Mounting Bracket (Left Side)
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NOIE Half of Bracket to be bent

o 316g ulhown.othﬂhlftobeopp.hnd.

-— 6-3/8 —> 1.1/85
:\: VIR ‘1‘3”'_1”_*_1"_’__1" ‘_ln_.rs,S ‘_ % h_ lu_j
] P
| _ 3 |
e | iy R
15 i o 1
s J Y
Type A Bracket
38 —» GENERAL NOTES
1/8R 1 Break all sharp edges.
€ 2. Mati: 10 gage aluminum of
12 gage carbon sheet.
Slot 3. Finish: For steel only - primer
coat zinc chromate
8010-297-0
0P et —7“
o 63/8 — _ .Q- ‘ "8‘4
17~ 10t 1"-fe " -ple-1 -] 5/8 - j IND‘
s . —
1 | S ——
i P e e O o o S s o WY e s S = e
oo = = 3 {
qQ % - = 1/8R
Vo e SO o . W = ). vy ¢
T — 7 =1~ | o ‘-
N -
= 1 L Y —
Type B Bracket

Figure 2-3. Mounting Brackets
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2-16., After the slides have been firmly
attached to the rack rails, connect the
provided cables to their corresponding
connectors at the rear of the chassis.
Carefully slide the chassis into the rack
observing that all cables have clearance
and are not pinched or damaged. The two

slots at each end of the panel on the VHF ,
2-20. POWER AMPLIFIER STRAPPING.

exciter and the UHF exciter allow for
entry of hold-down screws into the rack.

2-17. INPUT POWER CONNECTIONS.

2=-18. The transmitting sets are shipped
from the factory with their input power
connectors strapped for 120 vac.
lize an input voltage of 105, 210, or 240
volts it is necessary to change the
strapping arrangement on the exciter
power supply, the power amplifier power

supply control grid/thermal control/ac.

control, and the power amplifier high
voltage power supply.

CAUTION

Observe strapping arrangement on
back of cover and verify that
input power transformers are
correctly strapped for specific
ingtallation wvoltage. Figure 2-4
illustrates strapping arrangement.
The ac line must always be con-
nected to pins 1 and 5. This is a
factory connection. DO NOT CHANGE

=AC LINE~—
v
DRODOEBBERR
120v
|o|7!c!s|4|3|z!n|
™ AC

210V
l.l'l.l’!d[!!!lll‘c
l.!?l.!ﬁl‘]3|2ll|

J9V1T0A IMT

240V
AC

Figure 2-4. Strapping Arrangement
2«19, EXCITER STRAPPING. Remove top
cover by loosening eleven 6-32 flat
Phillips head captive screws. On the
power supply module remove the four
26 CHANGE 1

~Phillips head captive screws.

To uti-—

a2y

Phillips head screws from the fibreglass
cover, lift cover off providing access to
the strapping arrangement terminal board.
After completing strapping procedure
replace fibreglass cover and print
strapping voltage space provided.
Replace top cover.

in

Remove
top cover by loosening four 6-32 flat
. On the
high voltage power supply, lift up metal
cover providing access to the strapping
arrangement terminal board. On the power
supply control grid/thermal control/ac
control, lift off fibreglass cover held
in place by snap fasteners providing
access to the strapping arrangement ter-
minal board. After completing strapping
procedure on both power supplies replace
covers and print strapping voltage in
space provided. Replace top cover.

2-21. REMOTE INPUT CONNECTIONS.

Connector J5 on the rear panel of
the exciter unit contains all lines for
remote use, including:

a. Audio input 1lines and remote
keying using audio lines.

b. Battery connections for emergency

‘or'dc operation.

c. Wide band modulation input.
d. Wide band modulation control line.
e. Dc output for control of T/R relay

or audio muting or for other desired T/R

functions.
£. Special keying lines when either

of two optional keyers, Keyer KY-668/GRT

or ‘Inboard Monitor/Keyer, is installed in
the A3 module socket. A special keying
line is also available when the Line
Amplifier is used in place of the Audio
Compressor, At. .

g. Special status monitoring signals
when the Inboard Monitor/Keyer (A3) is
used.

2-23. AUDIO INPUT AND REMOTE KEYING
USING AUDIO LINES. Refer to figures 2-8,
2-91 2-10( and 2-11.
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Exciter J5
(" —]
, +20to* 60 ma Current Keying {
To
Optional . 1. —_—
ModuleA3 < +50toz 100 VoltsDC Keying {
KY-668/GRT —t
(See Note) - . — K
L 300 to 3000 hz et —10to 0 domToneKeying -{ .
—f ]
— G
RemoteAudio Inputs & Keying Lines H
(See Note)
— F
Wide Band Modulation Input B
-
Wide Band Control L i e Q
DC Output for T/R Relay Control C
~+24V Battery Input D
Ground { A

[

Note: For additional optional modules and the requirements for J$ inputsand outputs,

— Keying Js

3

<

}/‘ wown |/ e e |
Lines , \ input J\ NOTE H
H— 4 £ F
Audio
Sour ce
Transformer
(6000hm Output)

Figure 2-5, Remote Audio Input and Keying Circuit

CHANGE 7 27



'T.0.31R2-2GRT-102
NAVELEX 0967-LP-429-5010

a. The audio input and remote keying
for exciters with serial numbers before
approximately 28500 and not having the
Inboard Monitor/Keyér (IM/K) modification
are as follows. The audio input and
keying lines are J5 pins J, G, H and F.
IPina J and F are inputs for a 150 ohm
audio line. Keying is accomplished by
grounding pin G or H of the respective
inputs, thus two separate 150 ohm remote
audio inputs can be used, and keying can
be accomplished at both sources. A 600
ohm single audio input can be obtained by
jumping pins G and H, with the audio
input on pins J and F. Keying 1is
accomplished by grounding any of the
audio lines; however, dc currents through
the input .should be kept below 5 ma to
prevent distortion in the input audio
transformer. -Keying is best accomplished
by grounding pins G or H which are the
center taps -of the input audio trans-
former when Jjumpered together. See

‘Ifigure 6-23 for details of the audio

input circuit. A diagram of a recom-
mended connection for remote audio input
and keying circuit is shown in figure

2-5. Use of any of the optional module
keying modes -can  also key. the
transmitter.

b. Exciters with serial numbers after
approximately 28500 will have the Inboard
Monitor/Keyer modification. Oon these
units, only one 150 ohm dinput is
available with the common input on J5-H
and either J5-J or- J5-F used as the other
side of the 150 ohm input. The €600 ohm
input is still between J5-J and J5-F.
Audio line keying may be accomplished as
it was before the IM/K modification if
the Audio Compressor is used in place of
Line Amplifier (A1). The audio input is
the same when the Line Amplifier is used
but the exciter cannot be keyed using the
audio lines. This is discussed in the
following paragraph.

2-24. AUDIO INPUT AND REMOTE KEYING
USING LINE AMPLIFIER MODULE. Refer to
figure 2-11. The audio input lines are
.35 pins F & J for 600 ohm balanced or

28 CHANGE 1

unbalanced audio termination. Transmitter
keying is accomplished by either ground
keying or voltage keying of JS pin H,
when the appropriate interconnections are
made on the printed circuit card. Ground
keying is obtained when a jumper wire is
soldered between terminals E3 and E5 on
the line amplifier card A1l. Voltage
keying of +25 to +40 volts is obtained
when the jumper is soldered between ter-
minals E3 and E4 on the line amplifier
card. The keying circuit is completely
separate from the audio input circuit,
unlike the audio compressor amplifier

ugsed alternatively with the line
amplifier.

2-25. LOCAL INPUT CONNECTIONS

2-26. CARBON MICROPHONE. = This front

panel connector jack designated LOCAL
MICROPHONE 1 mates with plug PJ068 for
use with the M85/U carbon microphone.

2-27 DYNAMIC MICROPHONE. This front
panel . connector designated LOCAL
MICROPHONE 2 mates with conniector

MS3106A-14S 5S which requires cable clamp
MS3057-6.

2-28. EXTERNAL DC SOURCE. The exciter

may be operated from an external 28-volt
DC power supply or battery connected to

.J5, with positive output terminal to pin

D and ground return to pin A. Maximum
unloaded terminal voltage of the external
DC gource must not exceed 39 volts; mini-
mum voltage measured from J5-D to J5-A
with the transmitter under load (keyed
and modulated) must not be less than 22
volts. The transmitter may be operated
continuously from the DC source, or an
external battery may be so connected to
provide emergency power in event of
failure of the AC power source.
Switchover is accomplished automatically.
A 100 amp-hr (AH) battery will provide
power for approximately 15 hours to a
transmitter continuously keyed. A bat~
tery charging circuit is built into the
system which provides a nominal 300 mA
charging current into the battery when
the AC power is on and operating.
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2-29. WIDE BAND MODULATION. A wide band
modulation input signal level of 0 dBm at
600 ohms is connected into J5 pin B, and
ground pin-A. This input must always be
unbalanced to ground. When using the
wide band input, pin Q of J5 must always
be grounded to switch off any audio
inputs or noise coming from the audio
input circuits. Keying must be
accomplished .by grounding either pins G
or H on J5 (the .same as for the audio
input keying). Use of any of the
optional modile keying modes can also key
the transmitter on wide band operation.

2-30. T/R RELAY CONTROL LINE. Pin C on
JS provides an output of 24 Vdc at 100 ma
maximum when the transmitter is keyed on.
This output can be used to drive a
coaxial relay to disconnect receiver rf
inputs from antenna when the transmitter
is keyed on. The 24 volts can also be
used to drive an audio muting relay in
the output of receivers. Implementation
and use of this output is to be devised
by the user. The switching action of any
external T/R relay used should be at
least 20 milliseconds to prevent the set
from switching to exciter only operation.

2-31., SPECIAL KEYING LINES.
2-32. KY-668/GRT (OPTIONAL). Pins P, N,
M, L, X and E on J5 are for use with the

optional module or special purpose keyer
KY-668/GRT when used with this equipment.
Three ungrounded keying modes, if

desired, are available to key the
transaitter with this module.

a. *20 to +60 ma dc current.

b. #50 to +100 volts dc voltage.

Ce 300 to 3000 hz tone at =10 to

0 dBm (600 ohms).

Details of the input circuits can be seen

in figure 6-32.

2-33. INBOARD MONITOR/XEYER (OPTIONAL).
Refer to figures 2~-10 and 2-11. The
Inboard Monitor/Keyer (A3) provides spe-
cial keying lines when installed in exci-
ters with serial numbers after
approximately 28500 and those exciters

T.0. 31R2-2GRT-102
NAVELEX 0967-LP-429-5010

'with modification kit 8004201 installed.

The Inboard Monitor/Keyer can be used in
either a VHF or a UHF exciter and no
field adjustments are required for spe-
cial keying. When the Inboard
Monitor/Keyer is used as A3, pin N of J5
is available for voltage keying. Keying
voltages of +6 Vdc, +24 Vdc, or +48 Vdc
may be used when the appropriate connec-
tion is made on the A3 card. Pin M of J5
is the ground keying input which is
separate from the ground keying using the
audio lines and requires a separate.
remote line.

234, SPECIAL STATUS MONITOR OUTPUTS WITH
INBOARD MONITOR/KEYER. To assure a minimum
amount of unwanted radiation, a cable of 10 4 0.26 inches
shall be added to the existing installed cable of 8.41 + 0.25
inches, for a total overall length of 18.41 + 0.25 inches, and
installed between the driver/power amplifier and low pass
filter, The following material is required for the assembly of
the additional cable length refereneed above.

MONITORED SIGNAL J5 PIN’

Forward Power Level
Reverse Power Level
Percent Modulation Level
Audio Input Level .

. Exciter vs. LPA Operatlon

[2 B0 ol

The output impedance on each line is 300
ohms except for the Exciter vs. LPA
operation 1line which is 5.1k ohms.
Detailed operational characteristics are
presented in paragrah 4-111C.

2-35. INSTALLATION OF OPTIONAL AFCS A3
KEYER ‘CARD. The AFCS A3 keyer card is
designed to plug into socket XA3 in the
exciter of either the AN/GRT-21(V) br the
AN/GRT=-22(V). The instructions for
installation and adapting the various
keying methods required at a facility are
contained in Figures 2-8 and 2-9. AFCS
installation standard drawing LDBW and
00133-WD000 is the engineering source
document..

2-36. LOW LEVEL AUDIO INPUT OPTIONAL
STRAPPING. If the signal level on the
remote audio input lines cannot maintain
a sgignal level of -15 dBm to +10 dBm, a
jumper can be added on the audio
amplifier compressor card or line

Change 4 2411 |
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amplifier card, module A1,
audio sensitivity so that a =35 dBm to
-15 dBm (=35 4Bm = 13.8 millivolts at ‘600
ohms, =15 dBm = 138 mv at 600 ohms) audio
input level can be utilized.
minals located on the lower center of

of audio compressor module and on the -

lower - left of the line amplifier module
labeled E1 and E2 are the terminals to be
shorted by soldering a jumper across them

to obtain sensitivity to =35 "dBm audio

~signals. When the jumper is in place,

the audio signal level metering is no

longer calibrated so that figure 5-6.no
longer .pertains to input signal level.
2-37. VHF CABLE ASSEMBLY. When the VHF exciter 1s
used without the power amplifier there may be undesi(able
levels of spurious antenna radiations. On early configuration
" exciters, the cable Jength between the driver/power amplifier
and the low pass filter is 8.41 * 0.25 inches. To assure a
minimum amount of unwanted radiation, a cable of 10 *
0.25 inches shall be added to the existing installed cable of
8.41 = 0.25 inches for a total overall length of 18.41 £ 0.25
inches, and instalied between the driver/power amplifier and

low pass filter. The following material is required for the .

assembly of the additional cable iength referenced above.

to increase’

Two ter-.

2-39.

Item Oty Part Number Description
1 1 .M39012/27-0001 Connector,coaxial

receptacle

2 1 M39012/26-0001 Connector,coaxial
plug

3 AR RG142B/U Coaxial Cable

2-38. 'TUNEUP AND TEST.

Refer to paragraphs 3-6 through
3-15 for starting, tuning, operating, and
stopping procedures for the exciter and
power amplifier. -

2-40. - Both the VHF exciter and power
amplifier and the UHF exciter and power
amplifier have been completely aligned at
the factory and should require no further
alignment. If performance is not satis-
factory recheck the starting and tuning
procedures. If performance is still not
satisfactory refer to the appropriate
section of Chapter 5 to 1locate and

_correct the trouble.

SECTION . IV

. PREPARATION FOR RESHIPMENT

2-41. GENERAL

2-42, The preferred method of packing
for reshipment is to use the original
shipping containers, if available. If
the original packing material is not
available, repack the units in separate
cartons using an over-wrap and suitable
cushioning to protect the units.

2-12 Change 3

NOTE

Slide, drawer extenéions and interface
cables must be shipped with the radio
set.



TO 31R2-2GRT-102

EeGTE % Pa/ss
xoROTE conE o1 gfm CONTRGL/ECNSOALE CarRy, P exerver GENERAL NOTES
L Gt RALABCED *"""\' £t add 1 THIS DRAWING DESCRIBES TNE VARIOUS BAME xETHODS OF KEYMG T AN GRT 21
OOTMIT BALARCED PASR e £ l HPuT TRANSFQRMER \ . FRANSFORIMER AHE Al GRT.JTUSING THE NEW AFCS A3 XEYER C4RD AND THE OIRCUIT THANGES
\ 5 TRANIFCRMER r 5 b1 2 MECESSARY TO ATTAN THE DEVURED CARPABILITY
FRANSFORMER t ¢ s — ry 3 2 Bt ORDER TO YSE THE NEWKEYER CARD A3 I8 THE AN GRT-21 OR 24T 15
: N . :;25:“‘! 10 CHANGE THE TERRBIATION OF ONE WIRE  THE FOLLOWNG STEPS
3 3 s CAREFULLY REROVE THE COVER OF ms EXCITER AND SLIDE OUT THE
. FOLLOWING PLUG-IN ASSERSLIES FUSE COVE RESSOR CARD Al KEYER
Er CRNENT C2RD AL FILTER ASSUIFIER Ca0h AS AND BUFFER 800 2% $ET THESE ASDE
£ € : « $0 THAT THEY wiLL HOT BE DANAGED OR THEIR ADRISTRENTS DISTURBED
Fr « Wk wAE Y 5. POSITION THE EXCITER OR THE BENCH S0 THAT IT IS SUPPORTED ON
¥

-
N i P

w

S

7

K _omwn L% ]|O hw

2O A7 o TED sal)y .Iclﬂﬂ b As SN mi:c:n llﬂﬂ sk IET m:(: ASinc
1 THE FRONT £RD 8 THE TW0 HANOLES
Test e LOCATE THE REAR OF THE LOCAL REROTE SMITCH AND ITS TERRINALS
£ (3 INCK SEE SHEET 2 THIS CRAWING On TERMINAL 3 ARE TWO BROWN COVERED WIRES.
sovac T " KEV CORRENT LS DER THESE FROM TERMINAL 1 AND SEPARATE OHE DF THESE WIRES GOFES
petio) s s TOPIN O OF THE A1 PLUGR SOCKET  ¥HIS CAN READILY BE OETERMINED WITH
- ¢ < A AM OHw METER  THE OTHER WIRE GDES TOP!S!I i O FTHE A3 PLUG.IX SOCKET,
ORIGINAL KEY CIRCUIT vive & P - 0 - “‘2‘%‘%{:"&“ 30F THE r.oc;:. TE S T'Lca T OvER LOC
X A3PLUG.1 SOCKET AM. CARER.E.L\’ RN VER ATE
o FROM L/CONSOLE TIRWINAL PIN JON T TAKE THE SROWN WIRE GOWG 0 Pt # OF ME A} PLUG.N
DRY-CONTACT KEYING REMOTE CONTROL/ OCKET Wit waS UNSOLOERED FROM THE L OCAL REROTE WITOH ANB CARE,
DETAIL A AUDND IINE FULLY REROVE | T FROM THE FIRST TY-RAP. THEN REROUTE THE WIRE AND
ROM RE CONTROL/CONSOLE mﬁﬁwﬂ mmtmu. pafte u mmm mesm.i Euoveo
R T THE A3 LARD SOCKE $TalL THER
VO&T&G% KEYING f MOTE / CARDE D THER SOCKETS Ca Vi S RO CARD TS KEFED WiTH SLOTS,
DETAILD SOTTRY 10 FORCE 4 THE WRONG LOCATIGH T4 CONRTITUTES ALL MTERIAL
QL. U7 CHANGES REGLIRED
I. R!SY&LL THE HEW lFtS A3 KE!’ER CARD IN THE ASPFLUGIN=E|. THE
EXCITER (S NOW READY TO &€ KEYED BY VARIQUS RETHODS WiTHOU T KEYING
YOLTAGE GN THE BNPUT LINES WHEN UNKEYED.
3 THE EXCITER CAN BE KEYED 8Y THE fm.t.o-mc METHODS USING THE HEW 43
KEYEE CARD LOCAL RENOTE SWITCH IN RERQ
- ™ ps/ss GROUNDING Fini ™ OF 3 WILL ENAVLE REYING CHICHT LOCALLY OR |
RbeOTE CONTROL PHL EXCITER OVER ASEPARATE P. R MO KEYING VOLTAGE WiLL APPEAR 0N AUDIO INPYT
CONTROLAONIOLE BALANCED PAIR ~——ny qus {SEE DETANL B
OBTPOT meuy PUTTING A JURPER ACROSS PINS “E™ AND "€ OF THE PLUC P.S THAT
- . \ TRASSFORMER GOES WO 15 WAL ERASKE THE EXCITER 10 BF KEvED THE S4nc 1o BEFORE
RANSTORNES j THE ADOITION OF THE AJ CARD AMD THE WiRING CHANGE {58E DETA. 3. REMOYE
JURPES BETWEEN TERNHAL$ 14ND ICH E 12

CONTROLACONSOCE CONTROL PRL €xcirer ) e. WITHOUT & JOMPER ACROSS PS PINS 'E AND "K . A POSITIVE xsvmc.
Ll BALANCED Pk €10 MPUT VOLTAGE APPLIES LOCALLY OR OVER & SEPARATE PAIR THROUGH TH
TRANSFORMER - -\-\ 1 TRARSFORMER TRANSM TTER CONTROL PANEL TO PIK "N OF PSWLL KEY THE £ Fxmf
FHE A1 CARD AS RECEIVED IS ACCEPTAGLEFOR 2408 £ VOC KEYING
3 WHEM HSED Wi TH THE TRANGMITTER CONTROL PANEL WHICK 1S SOIMPPED

g
]
12

L

e e =

4 5K OHs POTE
WO REUSTANCE CHBRIRET E(SEE EFROLE MOWISTRET T0 KETWNG
3 d. WITH THE AOYENT OF LOY LEVEL KEYl NGt-6 YOC) THE A3 CARD WiLL
BEYSED 1T HAS BEEN PROVIDED ¥ITH THE REANS TO MSTALL AN OPTIOMAL
JURBER THAT Wit L SHORT OUT THE 12K OMx RESISTOR (SEE SHEET 2
WHER THIS 1S DORE LOOP ADJUSTRENT AT THE TRAMSRITTER CORTRQL
PANEL {5 ACCONPLISHED /S “C' ABOVE [SEE DETAILS D AND Eb-

5
4
gyt = 2 THE KEYING VOLTAGE YARIATION IN . ARD (| ABDVE ARE DVER SEPARATE
: * KEYING PARS ALL THREE OF THESE VOLTAGE VARIATIONS CAN BE
SEPARATE L{#NE i ACCOMPLISHED
LA

KEY CURRENT
18 Re MAK

lﬁq\
i +
Y w N
1‘1‘
i
ir -
b
Li‘r!‘g POLYILES
]
k]
"
)..-
\~‘-‘ﬂ
Wi
® K 1O o

7
3
\
L

”

ONTACT ” sote - b D S 5 Gl s 16 ToE et Tae o e
EXCIT Vit AN e AN

ORY-CONTACY KEYING FROM REMOTE CONTROL/CON e - I * KEY CuRRENT GANDH AT THE TRANSWITTER CONTROL PANEL

DETALS o ; - 110 184 MAK WO oL Ml DvRsER

A A - 4 AFTER THE NEW AFCS A3 CARD 95 INSTALL £0 It ACCOROANCE WITH THIS
ORAWING, PRESSURE SENSITIVE PAPER L ABEL (FSH 75 9825086 OR
EOUIVAL ERT! WILL BE TYPED-IN RED WITR THE LEGERDS(SEE LABELS
T4 2 THE FIRST WLL BE APPLIED TO THE FRONT OF THE EXCITER
ACCESS DOOR DIRECTLY BELOW THE NOMENCLATURE PLATE THE
SEPARAYE LiINE SECOND LASEL wiLL BE APPLIED 10 THIE TX CONTROL PANEL BIRECTLY

BELREFENENREMATTHCHP ACELARINVIDREY N £ REDET MUNDARAULE ETC)
VOLTAGE KEYING FROM REMOTE CONTROL/CONSOLE
DETARLE )

$
k4

REMOTE [N pofis

conTROLICIOLE BALANCED PAIR coeToo fwL EXnITER
€t mPot
ouTIT TRANSFORNER

TRANIEORMER . 3

i
?

T

-l
k4

T
4

KEY CURRENT
WA wak

=)
-.-_..._o—--lrg-—-&- KEYING WIRED PER AFCS

n ‘ OTE KEYING ADAPTATION S03133WD000
BER S DYG. LDBWS00133W0000 DWG LDBWS0133WD0

' o
e,
\1'\

2
-]

et

AUDIO LINE

DRY.CONTALY KEYING FROM REMOTE CONTROL/CONSOLE LABEL 2
DETAIL C LABEL 1

Figure 2-8. Keying Methods W/AFCS A3-Card, AN/GRT-21{V] & AN/GRT-22(V)
{Sheet 1 0of 2) Change 11 2-13/{(2-14 bl ank)






T 0 31R2-2GRT-102

NAVELEX 0967-LP429-5010
A2 W — KEYER CONTRRR TRMNSFER. CARONZ
[rowaTeRAL ) . |
) T8 RELAY i |u H 1v0T A RELAY .
S am 4 s—— e or S .- R T < [&] 1
e e J . !
- o o s BUTTON t 1O T/R RELAY , R
3 i i FRONT PANEL é O ETER R |
o - (RS t *El ! HETERRG
» COMPRESSOR CARD A! — # SLEEVE ; T ¢ |
o i e e e e o e o i e i
o tukd i k] TP 1 CARBON i +B Y - é é _78¥ UNREGULATED 1
° 5B N & HIKE ! UNREGULATED
[e] ! Oy Fil l :‘gg‘ ; #5655 I alrabortor T redaies o o= ay :
; i TRANSRITTER “KEY OFF ' !
; : OPTIONAL JUMPER | ! AN i ‘ | l SIGMAL FROW RELAY § ‘
) 1200 £ § CONTROL. LOGIC 2 % L Ry ;
s i s ! -3 ! b Pof ugreat conths. > | 5 2 » s |
5 | o l i | pomeuts i 1 i)
: I Toid bt e e e s e § g ’ Rr19 } T .
I ¢ l : YO AETERING CIRCUTT WK ) ! {
I (R [ ]Pmss IKEYED +20 INDICATOR! 3 S JKETED vOLTAGE i :
J op ot < | © METERING A ! ]
Og—ririr— 40 I G O 1?1 = o } H i
P 3 I { i!b F‘E"ED B VoL s 70 —: Sk o - b |
b ¢ 460 1 } {OSALLATOR, BUFFER, | . . EXTTER o MWOTA ; : |
1 Sl anmPLER S 5 KEYED LINE MRTA H
fishal I Bane n #F contRoL Care =< | O 7 =3 _—ﬁ ! i *mﬁﬁs |
: 0-4-' I R e | D U | R i } RE : !
tod ! 1Sk : z . :E i 15K : }
] é 3 e it e | b oes P
P - i ; P . \ RENDTE CON TROL 2 _[_ - i
HETIH ndem $1n L i z YO REWOTE CONTROL g KEYING Lt e X Do L e |
18 S B ! 3‘}*“1 - l pisd : P g KEYING LINE ¢ ¢ J i 1
1 L : i B ’____* { .
i ' ; 5 wmﬁk%ﬁ% : w20 : ; !
| ! 1 | ; (wvemse 1 g . % KETED LINE LPA 20 & o j 1
P05 N B3 g-ﬁ»_ £ l ! E ‘ 1KEYEDLINE T | © o L i
B g ¥ ! :.70 LPa J (<] i 0 a2 }
' : Gl¥ I S B i o o L WA a2 MWOTA 2813
. alk $2§$’ R : . 4 ™5 39k} Top | 'i
. ui ~ 3 ‘ .oy
A : o2 RE R 2= | SHTCH : -—t <0 O%taee l
O~ 1 o 04: A , R 1 ] ¥ 1 est § . P REG ‘ Ry i
¢ cR e e e ey
= 1 b 18K Fy & & > X
= beadm el R /—SEENOTE 1 : '
BROWN 800 SOURCE 1 - e L ) ) }
BROWN ' T0 CONPRESSOR = RENOTE : é - I
o e i o e _ ) -] H I UND
' E73) AFCS KEYER CARD 43 /ARPLIFIER 2 1 i 3
{ : Lt et | CIRCUITS : I ? ; 3 b ‘g,‘, ¢ {
TR TR o o - : : T
26 1 G- __i - 1 _ wocat/ ! [ 12 > i |
. T TS o3 ! RENOTE | | H OCVOLTSTO .. g BC YOLTS TO CYHARIC MIKE ; l
IR e AP JH SaYCH Lty 1 DYRAKIC WKE ) d
O : OTW"—J is AUTI LINE 15 S S T !
120492 DPTIORAL i s 1 & i ! : ! l
———— O JUMPER i : [ i RIS i
* ol 18K oo Tocanmier | 1 1 {10 canareR TEST SwTOH 43¢ I
PO P, B 71 O.T__ i l r__.,........_.._..._.........—__--_.-n.n---‘ F ' E ! [N : TET STCN
H H
I i 1 { H ! : [
+0 ! O | OYNAMIC RIKE i ; i
/ p— ¢ PUSH SUTTON ' !
4 = oy | seenoTE 3¢ § ; no — i D ! ‘ FROM LOCAL/REMOTE _ | 13 15 | FROALOCAL REMOTE SWTCH ]
O [ : T 7 WY
: 1 H . i : ] i « ‘
it EE o ! 1 :
H 1 i 2 ] ) |
K ig oo ] j L——S—L € i B S FROM DYNAMIC HIKE | 3 1 FROM DYNAMIC WIXE
e N hank i ; AR |
b bii S g | S
: 1 l 1 § i '
€ 3 fr 3t t I 4 i
(3 R — ¥ 1o : i b e v e e o s — i i |
; :
S i

Figure 20, Keying Methods W/AFCS A3-Card, AN/GRT-21{V) & AN/GRT-22(V)
| {Sheet 2 of 2} Change 5  2-15/(2-16 blank)






Rm,
QS
83
o 3
o
ol
5
z

“sossaaduio) saggpduty otpny pus PR3 £V (/A1)

3343y [ioyuopy pavoquy Sup spoypopy Swdey Q- umdyy

" NaLsAS ONIVOLINOW 3IKGY 3

¥ HLIM 035N 38 VIIM Y3ADI/HOLINOW GSVOGNL 3HL WONS SINALNO ISIHL

noe A S

naa | Aw |
vioLn AR E
SHOTLIINNGD - - NI I9VII0M | ¢

{30/ 38 OWIOHS SNOLLIINNOD SNIAOTIOS L “LdNI ADI 3VLI0A JLIN<TE]

- CN-GP VIA QIHSIWAW0OJY SI ‘IMIT ILVV43S - :
¥ OHISA SNIADN ONACYD TVHYON “"HIHIISOL CIYIMNC WV W-GP -

oMY H-ST 41 QIHSIIH000Y 30 NVD LI *SIMIV QoW ONISh ‘a3uIsIa

ST SHIADN ONACY ONV ‘QIACHIY 31  °ONAOHY OL OILNOHS ATIVINIOIDY .

ST NI NONT 010NV ANV 41 OWIAIN INIATYS OL GIAOKIY 33 AVW E-8S
0L 6-1vX WO¥4 UIM *@ITWISN] ATBN3SSY YIAIN/UOLINON QUVORMNE HLIIN-

*SNIT 10NV 3HL SNISH
“1Svd 0L NI SV *QMSIIAN00Y 38 AVE DNIADI ONNGRIS LOVINOD A¥0

. *g-2 JMOI4 N1 0381YISIC SV QIVD €V SIV/M
TVNOIL40 ML YO Y3AIN 899-AY TVNOLLO 3HL Y3H1I3 30 3N ML IV
104 00 (300V SIONVH) INININ ML “AIBHISSVENS YIAN/YOLINON GHVOSHI
3H1 14309V 01 3¥1A N338 IAVH 00S8Z BIGWN TVIYIS IIWWIXGIJAY QMY
6WS-9EH2-¥~9£-T09¥ES L1OVHINOD 35HOJ IV HLIN ONILNVLS ‘SHILIN TIW

1

SN

(A/WI) YIATA/HOLINGH GRIVOGNI 0/d

mw—:o BOLINGW ¥3IN0d GUVMNO

or

.SH.Eo HOLINON ¥3n04 3S¥IATY

4

w__&.a UOLINOM GOW IN3ON34

st

n

<] U410 VaLTNGH O10W

€-9S HILINS
—> m_.ﬂnzaw_.gs

SPIPNL ALY

€l

1 7] T ST

ABP “AFZ ‘A9 LNANT SNIADA ISVLT0A
Q3TN I04-N08

e e

€-9S HILINS
.Vu._.ﬁmﬂ\p.-ue._

a1 o1y

a1 Y30E

A_ YIOISNVEL 010NV

ANdIN0 YOLINOW
SHIAD VII/¥ILING

o

i

* GO /Wl ¥03 0300V m.:..:\

\ ¢ Thani OTOW

/mu
"\ gou W/WI %04 (313030 JWTA

217

' CHANGE 1



T.0.31R2.2GRT-102 o
NAVELEX 0967-LP429-5010

.

- “rgydwy upj pue pEd €V OL/I)
1243y [wymop _..8._... u.._.: spoop Bukoy 117 amdyy

*AINO vw 03} £3 1J3KNOD .; Ob+ 03 A mN.L uz=u¥ 39vII08 '8 . . © (/WD) Y3IAIN/UOLINOW GHYDSNI 0/d B —

"ATHO §3 O3 €3 LDIWNOD “ONIATN ONNOWD V- - & 3 _
: : N0 HOLINOW U3N04 GRVIN03
A o TH04 HesP ONISH NIHA<G] o &
’ *WILSAS UOLINOW 310M3Y - - o # I"INgIn0 SOLTNON U3R04 ISUIAR
¥ HLIN 0350 38 TR EG&S:..S QUVOENT 301 WON SINALNO M) - -
. - a 1 —
¥1 9 6 Asy _ w_&s YOLINOW G0N IN3¥3d
v 023 - AR . st d
v oo 13 K A9 . : <y 4110 YOLINOW OTOWW
: TRELTTR T ; £-0S HOLINS
SNOTIT3NNOD NT J9VIW0A 1w Lo il
:30vH 38 QUIOHS SNOTLOINNOD SNINOTIOJ 3HL. *LNGNT AZX 39VLI0A HLIN<E] oL
1 "
*(QIFIVISNT X/WL HLIR A 86% *A 025 “A 9 ¥) N-SP ¥0 (A Ob+ e ¢ A:E: ONIAD GHAOYD
03 A 52+) H-SC WIHLI3 ONISA AQ. OMSTIAIIIV 30 AV ONIADN IVLI0A .
. *ONIAIN ¥D4 OISR .
AVM ON NI 38V SINIT OIGnV 3HL ~(G3TWVISNE 3/WL HLIM) H-SC YO H-SP
YIMLII NO SNILNANI AG QIHSITJHOOOV 38 AV DHIAIN GNNOYD LOVINOD »EAM_
- *8-Z-3UN913 NI Q3I9IYISIA SV QUYD €V SIH/M SHZRNT
TUNOLLJO 3HL YO ¥IAIN $99-AX TWNOILAO 3HL ¥3MLII 40 3SA IHL LVOIM ‘
10N 00 0300V SIINVHD ONTYIN 3HL ~*ATGKISSVANS YIAIN/UOLINOH QUVOSNI vl
3HL 14330V OL-03YIA N338 IAVH *00582 YIBHN WWIU3IS JLVHIXOUAdY ONV
6LHS-9EVZ-V-9Z- L09¥ES LOVHINOD 30803 IV HLIM DNILHVIS ‘SHILIdN3 .Emwe_ ’
) e ., << nouom
A
a0 4 Q W " N ey “wz *39 1hanl NIATY TOVIT0A
a Q3215VY0d-HON
6 <3
oW
_ = ¥IL41dWY INTT 0/d
. [ ] -vs morms
s {pIioay/ w0
| 4
_ z . 4 TaNT 010
374018 4 " " INdNI ONIAIN 3DVLTOA
\ <3 40 ONAOYD
9 pr= - — 9
1041N0 YOLINOW
_ 53 << ONIATN ¥41/4311K3
_ SYINI g _ ot v TGNT GTaNV
_l % € W'z a2 w s
00M /NI ¥0J Q3G0V SIHIN 00W N/WI 404 G31313G FYIN

CHANGE 1

2-18



TO 31R2-2GRT-102
NAVELEX 0967-LP-429-5010

CHAPTER 3

OPERATION

3-1. INTRODUCTION. This chapter contains
operation information and instructions for
the VHEF exciter, UHF exciter, VHF power
amplifier, and UHF power amplifier. Basic
operation information is identical for both
exciters and power amplifiers. The chapter
is divided into three sections. Section I
illustrates and describes the functions of
all controls, indicators, and interlocks.
Section II provides operating instructions.
Starting, operating, tuning, and stopping
procedures are provided. Section III con-

trols Emergency Operation procedures.
CAUTION

Do not key the transmitter on 121.5
or 243.0 MHEZ for over 15
seconds. A continuous key of 30
seconds will activate the
International Search and Rescue
Satellite (SARSAT), to be used only
in an actual emergency or distress
situation.

SECTION I

3-2, GENERAL.

3-3. This section contains .111ustrations
and tables ¢to identify and describe the
functions of all controls and indicators.

3-4.. Controls and indicators are listed and

defined in tables 3-1 and 3-2 and
illustrated in figures 3-1 and 3-2.
Table 3-1.

CONTROLS AND INDICATORS

3-5. INTERLOCKS. Removal of the top
cover of the power amplifier disables
the -primary input power to its high
voltage supply. This is effected by

a spring-loaded switch S1 on the top
of the control grid/thermal control
module. This is the only mechanically
activated interlock on either the ex-
citer or power amplifier.

VHF/UHF Exciter Controls and Indicators

. REF
CONTROL OR INDICATOR DES FUNCTION
AC POWER
ON-OFF
Toggle Switch 85 when placed in ON position provides primary
’ power to the exciter.
Indicator Lamp DS1 Illuminates when POWER ON-OFF switch is in the
ON position.
AC FUSE (upper) Fi1* Two 6 ampere fuses in 105-120 vac line. Two 3
ampere fuses in 210-240 vac line.
AC FUSE .(lower) F2* Indicating fuse holders glow when fuse is blown.
BAT P3* Single 10 ampere fuse in positive side of battery
FO2A32ViOA input. Indicating fuse holder glows when fuse is

blown.

*NORMAL BLOW TYPE FUSES

Change 8 3-1
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Table 3-1. VHF/UHF Exciter Controls and Indicators (Cont.)

CONTROL OR INDICATOR DES FUNCTION
Toggle Switch’ sS4 Provides for operation from LOCAL MICROPHONE
' : : input or remote audio. '
LOCAL MICROPHONE .
) ' J6 Carbon microphone input (M-85/U)
2 J7 Dynamic Microphone input (M-109/U) -
Toggle Switch i S - -83 Xeys exciter on in CARRIER TEST position for
: B : ‘test purposes.
The following controls are
behind the front panel
access door.
Tunable Filter Module
IN : .
. Screwdriver Adjust c1 . funes input section of filter for peak bandpass.
- Screwdriver Adjust c2 Tunes output section of filter for peak bandpass.
Oscillator Module
Screwdriver Adjust c13 Tunes crystal oscillator for peak output.
(oscillator-Synthesizer)
Thumbwheel Switches 51,582,53,84 Selects operating frequency of
oscillator-synthesizer
Oscillator-Multiplier : _ .
FREQ ADJ : c3 Frequency fine tune
osc c10 Frequency tune
BOF . c16 Frequency tune
AMPL c21 Frequency tune
BUP
Screwdriver Adjust c3 Tunes buffer stage for peak output.
J1 Provides for external oscillator input in lieun

Doubler Module (VHF)
Quadrupler Module (UHF)

- QUAD/DOUBLER
- Screwdriver Adjust

N'F! BR h .
Screwdriver Adjust

I 3-2 Change 8
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Tunes quadrupler/doubler stage for peak output.

Tunes buffer stage for peak output.
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Table 3-1. VHF/UHF Exciter Controls and Indicators (Cont.)
REF
CONTROL OR INDICATOR DES FUNCTION
* AMPL
Screwdriver Adjust C28 Tunes amplifier stage for peak output..
'LEVEL ADJ _
‘Screwdtiver Adjust R9 R15  Sets proper. output voltage level of qﬁi&mple{ldoiiﬁei
TUNE-OPERATE Switch - S6 Reduces B+ on driver amplifier (AIO) to prevent
' C probability of arcing wnthm filter FL2 durmg tumng
procedure.
CARRIER LEVEL R8 Fine adjustment of rf output power.
MOD LEVEL R1 Adjustment of modulation percentage (AM).
* This Control Not on VHF Module.
TEST
Meter M1 Indicates voltage or current as determmed by SWITCH 1
or SWITCH 2 positioning. .
SWITCH 1 s1 |
E-L RLY Meter reading indicates that exciter power amphﬁer
transfer relay is energized thereby comnecting exciter
output to antenna. With no meter reading exclter output
is fed to input of power amplifier.
FWD Indicates forward power to antenna,
RVS Indicates reflected power to exciter.
APC Indicates automatic power cohtrol regulator output
voltage.
T/R RLY Indicates state of transmit/receive relay voltage. No reading
indicates carrier off.
VSWR-LPA Indicates antenna mismatch condition of power amplifier
or power amplifier malfunction. L
PWR AMPL Indicates detected rf signal at ‘driver/power amplifier
: output.
FLTR TUNE

Indicates driver amplifier collector cument in TUNE -
pasition only (56). .

33
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Table 3-1. VHF/UHF Exciter Controls and Indicators (Cont.)

REF
CONTROL OR INDICATOR DES FUNCTION
MULTR o Indicates output of doubler or quadrupler.
o ‘OVEN Indicates oven heater current.
0SsC Indicates output of oscillator stage or oscillator-synthesizer.
SWITCH 2 ENABLE . Enables SWITCH 2 to_provide its position readings on
C meter.
SWITCH 2 S2
UNREGLTD V Indicates the unregulated power supply voltage.
BAT Indicates the battery voltage when POWER ON-OFF
- switch is OFF.
RGLTD +20 Indicates thé +20 buss voltage
+20 CUR Indicates +20 buss current.
KEYED +20 Indicates the keyed +20 voltage: - -~ -
% MOD Indicates modulation percentage (75% to 100% modulation)
MOD Indicates modulation output from rf control/modulator
module
FLTR AMPL Indicates output of audio filter amplifier
CPRSR Indicates output of af compressor preamplifier or line
amplifier whenused. .
AF LVL-H Indicates remote audio input power level from -15 to +8 dbm
AF LVL-L Indicates remote audio iinpixt power level from -18 to -2.5 dbm
OVER-TEMP Monitors over-temperature sensing circuit. Indicates

“go /n 0 g on
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Table 3-2. VHF/UHF Power Amplifier Controls and Indicators

REF :
CONTROL OR INDICATOR DES FUNCTION
POWER
ON-OFF
Toggle Switch 81 When pla/eed in ON position, provides primary power to
: the power amplifier..
Indicator Lamp DS1 Tluminates when POWER ON-OFF switch is in the ON
position. v
Fuse (left) F1* One 2-Ampere Fuse in 105-120 VAC line.
One 1.0-ampere fuse in 210-240 vac line.
Indicating fuse holders giow when fuse is blown.
Fuse (right) F2*  One 15-ampere fuse in 105-120 vac line. , |
One 10-ampere fuse in 210-240 vac line.
v :
FUSE F3* - One 10-ampere fuse in 105-120 vac line. |
: One 10-ampere fuse in 210-240 vac line.
Indicating fuse holder glows when fuse is blown.
Indicator Lamp DS2 Nluminates when time delay has elspsed after placing
POWER ON-OFF switch to ON position allowing filament
of power amplifier tube to heat and when HV ON-OFF
switch is in ON position.
ON-OFF
Toggle Switch S4 When placed- to ON position, provides primary power to
high voltage power supply.
W ARNIN(
Prior to any fuse replacement
disconnect power connections.
TUNE-OPERATE
Toggle Switch S3 When in TUNE positioh provides reduced excitation to
power amplifier for tuning purposes.
TEST
Meter . . M1 Provides indications per function switch positions.
Function Switch N ASS1
fXCTR Indicates exciter connected and on.
*Normal blow type fuses

Change9 3-7
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Table 3-2. VHF/UHF Power Amplifier Controls and Indicators (Cont.)

CONTROL OR INDICATOR ll;gg FUNCTION
KEY Meter indicates 20 with exciter kéyed.
I FWD “ Indicates t‘orwarﬁ power to antenna.
h kVS . Indicates reflected power to amplifier.
V-PLATE ' Indicates plate supply voltage.
CUR-PLATE Indicates plate current.
~ V-SCREEN Indicates screen supply voltage.
V-GRID Indicates control grid voltage.
V-HIR j Indicates filament supply voltage.
V-LPA S Indicates high voltage conditions at power amplifier.
FAN | Samples cooling fan supply voltage.
OVER TEMP Monitors over-temperature scnsing circuit.
INPUT COUPLING
Locking Dial cz Adjusts coupling between cxciter output and power |
amplifier input for optimum energy transfer.
INPUT TUNING
Locking Dial ct. Tunes power amplifier input circuit to match exciter
output.
Digital Indicator - Indicates appréximate power amplifier operating
frequency.
OUTPUT TUNING R
Locking Dial ' Tunecs power amplifier output circuit to resonate at
operating frequency.
OUTPUT COUPLING
Locking Dial c13 Adjusts coupling between power amplifier output circuit

and antenna for optimum encrgy transfer.

3-8 Change 9
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SECTION I
OPERATING INSTRUCTIONS

3-6. STARTING, TUNING, OPERATING, AND STOP- seconds will activate the International Search and
PING PROCEDURE. Rescue Satellite (SARSAT) to be used in an actual
emergency or distress situation.

a. Starting, tuning, operating, and stopping procedures of

paragraphs 3-7 through 3-16 are summarized as fol-
lows:*

Do not key the transmitter on 121.5 MHZ or 243.0
MHZ for over 15 seconds. A continuous key of 30

3-7. PRE-OPERATING CHECK. 3-11. POWER AMPLIFIER STARTING PROCEDURE.

Check on equipment of unknown condition.

Leave POWER OFF.

Verify starting conditions.

T @

134

If the power out is below requirements, check the RF
Cable Ground Shield for breaks and repair as neces-
e. Connect AC power cables, if used. sary. If power is increased, damage to the power tran-
sistors may occur causing a failure.

d. External DC power connect, if used.

3-8. INSTALL CRYSTAL. If an oscillator synthesizer is

a. Power amplifier power ON.
used, set thumbwheel screw to desired frequency. W PITHIEr pow

b. Verify EXCTR, V-GRID, V-HTR, FAN.
3-9. EXCITER STARTING PROCEDURE. ¢. Verify HV turn on time out.

a. Exciter power ON.

b. Verify OVEN, UNRGLTD V, RGLTD + 20.

New units, precision verify and adjust RGLTD + 20.
d. Rough check exciter FWD and RVS.

d. Verify V-PLATE, V-SCREEN.
e. Verify exciter E-L RLY, VSWR-LPA.

o

3-12. POWER AMPLIFIER TUNING PROCEDURE.

a. \erify power amplifier FWD and RVS.
3-10. EXCITER TUNING PROCEDURE. b. Verify quiescent CUR-PLATE.
a. Initial oscillator tune. c. Verify partial forward power function.
b Multiplier tune, UHF. d. Tune INPUT TUNING and INPUT COUPLING.
¢ Multiplier tune, VHF. Tune OUTPUT TUNING and OUTPUT COUPLING.
d. Tunable filter tune.

f. Check power amplifier FWD and RVS.
Oscillator final tune.
. 3-13. SYSTEM CHECK.
f.  RF carrier level set.

g. Modulation set. 3-14. REMOTE OPERATION.
3-15. A3 KEYER CARD ADJUSTMENT.

3-16. STOPPING PROCEDURE.
a. Power amplifier stopping procedure.

b. Exciter stopping procedure.

3-10 Change 26



] 3-7. PRE-OPERATING CHECK.

a. This section applies to equipments whose tuned condi-
tion and/or operational status is unknown.

Do not connect primary AC power, do not connect
remote inputs, and do not attempt turn on, tuning,
or operation until configuration and starting condi-
tions have been verified per this section.

» Make sure that the strapping arrangement is cor-
rect for the primary AC input voltage to the power
transformers. See sections 2-17 through 2-20.

NOTE

Make sure that UHF and VHF transmitter sets con-
tain the following complement of replacement units,
correct for the intended frequency band in correspon-
dence with the frequency band identification provid-
ed by the equipment name plate. If the exciter top
cover is removed for this configuration inspection,
leave the top cover off for the steps which follow. If
the power amplifier cavity module is removed for
configuration inspection, make sure that it is securely
replaced before proceeding.

TO 31R2-2GRT-102

EXCITER: VHF UHF

Frequency
multiplier
module A9 8004225G1 8004224G1
Driver/Power (dblr) (quad)
Amp module
Al0 8006081G1 8004890G1
Tunable
Filter
FL2 505527-2 505527-1
Power Sensor 509146-22 509146-12
Low Pass
Filter FL1 505516-25 505516-11
POWER
AMPLIFIER
(IF USED):
Tuned cavity
module A7 8004230G2 8004230G1

b. Leave exciter AC POWER ON-OFF switch in OFF
position. If a power amplifier is used, leave its POWER ON-
OFF switch in OFF position.

c. Verify that starting conditions are in accord with the
following.

*  Specified readings are nominal. See Tables 5-2 and 5-3
for acceptable limits.

Change 24 3-10A/(3-10B blank)






STARTING CONDITIONS
10-WATT and S50-WATT CONFIGURATIONS:

Exciter LOCAL-REMOTE switch is in LOCA
position. .

Exciter PUSH TO TALK-CARRIER TEST
: switch is in PUSH TO TALK position.

Exciter TUNE-OPERATE switch is in TUNE
position,

Remote input cable is disconnected from ex-
citer J5. .

Local modulation inputs are disconnected from
exciter LOCAL MICROPHONE jacks:

10-WATT _ CONFIGURATION _ (EXCITER
LY): i

Antenna or dnmmy‘load is connected to ex-
citer K1J3.

S0-WATT CONFIGURATION (WITH POWER

AMPLIFIER):

Power amplifier HV ON-OFF switch is in OFF
position:

Power amplifier TUNE-OPERATE switch is in
OPERATE position.

Interconnect cable W4 is connected; see Fig-
ure 2-1. 4

Antenna or dummy load is connected to
Exciter K1J1. ,

Interconnect cable W3 is connected; see Fig-
ure 2-1.

Interconnect cable W5 is connected; see Fig-
ure 2-1.

37. PREOPERATING CHECK (CONT).

d.  If the system consists of exciter only, and is to
be operated exclusively from an external battery or DC
source (without any AC power), this external DC power
source should be connected at this time; see paragraph 2-28.
It is preferred.that all other remote functions interfacing
with the transmitter through exciter J5 remain dis-
connected at this time. It is mandatory that wideband

T.0.31R2-2GRT-102
NAVELEX 0967-LP-429-5010

modulation inputs into J5-B and J5-Q remain discon-
nected at this time. : o

" e, If the system is to be operated from AC
power, the external AC power source should be connected
at this time. Connect AC power input cable W1 to ex-
citer J9. If a power amplifier is used, connect AC power
input cable W2 to power amplifier J1.

This completes the pre-opesating check.
38. OSCILLATOR CRYSTAL INSTALLATION.

a. Select the proper crystal for the desired operating
frequency,. When the crystal oscillator is used, the crystal
frequency should be one-fourth the desired carrier fre-
quency for UHF operation and one-half the carrier fre-
quency for VHF operation. When the oscillator-multiplier
is used, the crystal frequency should be one-twentieth
the carrier frequency for UHF operation and one-tenth
the carrier frequency for VHF operation. -

b.  Place the crystal in the crystal holder and in-
sert into the oscilistor module located behind the access
door on thé exciter panel.

c.  Secure in place with the two screwmounted
crystal holder retainers.

NOTE

Crystal installation is included in the sequence
at this point, before power turn-on, so that
warmup of all frequency-determining elements
including the crystal will begin uniformly when
power is applied in the next step.

39. EXCITER STARTING PROCEDURE.
CAUTION

Be sure all requirements of sections 3-7 and
3-8 have been accomplished.

a.  Place the AC POWER ON-OFF switch on the
exciter front panel to the ON position. For systems
operating with AC power connected, observe that the AC
POWER indicator lamp illuminates. For exciters operating
only from an external DC source, the AC POWER indi-
cator lamp will remain OFF. ~

b. Using TEST SWITCH 1 and TEST SWITCH 2
as necessary; observe that the following transmitter func-
tions are in accord with Table §-2: ‘

1-10 OVEN
21 UNRGLIDV
2.3 RGLTD +20

c. IF RGLTD + 20 appears to be incorrect, check
and adjust as necesary, for 19.50 VDC; in accord with

paragraph S-45.¢. .
CHANGE 9 31
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3.9. EXCITER STARTING PROCEDURE (CON'[')

d. Using TEST SWITCH 1 as necessary, vmfydntFWD
and RVS read < 3 divisions. If necessary, adjust RF Control/

Modulator Circuit Card A6, R5 for FWD zero, and R8 for RVS -

zero. ‘This observation and adjustment are preliminary only,
intended only for assurance that the power control circuits are
functioning. Final check and adjustment of FWD and RVS
wowﬂlbeprondedformeomecnonthhkl’mlevel

setting; see step 3-10.f.

3-1o.mmmmm
STARTING CONDITIONS _
bemmmreqnmot‘wﬁm3-7ﬁmugh3-9hwe
been accomplished.

Bxcim switch positions:

PUSHTO TALK- PUSHTO
TUNE-OPERATE  TUNE
AC POWER ON-OFF ON
Powez Amplifier switch

positions Gf used): .
POWER ON-OFF - OFF
HV ON-OFF T o
TUNE-OPERATE OPERATE

NOTE

The following tuning procedure assumes use of the crystal
oscillator, If an oscillator-synthesizer is used, set the

thumbwheel switches on the oscillator-synthesizer to one-fourth

the desired carrier frequency for UHF and one-half the desired
carrier frequency for VHF, and disregard instructions on crystal

oscillator adjustment. Since the oscillator-synthesizer produces -

frequencies in 6.25 kHz increments, it is not possible to place
all the significant digits on the frequency selection swilches.
. Therefore, the dial numbers are rounded off with the relation-
shpbetweendwdxd&equmymdthcmdfreqlmy
illuslruedmdlefollowmguble.

3-12 Change 11

DIAL FREQUENCY ACTUAL FREQUENCY
99,993 mhz '99.99375 mhz
99.987 99.98750
99981 : 99.98125
9975 9997500
99.968 99.96875
99.962 99.96250
99.956 99.95625
99.950 99.95000
99.943 : 99.94375
99.937 99.93750
99931 - 9993125
99925 99.92500
99.918 - 99.91875
99912 99.91250
99.906 9990625
99.900 ~ 99.90000

a. Perform initial tuning of the oscillator module in accor-
dance with the following. For nmning the oscillator-multiplier

.module refer to paragraph 3-20.

NOTE

Initisl tuning of the oscillator, performed during
the first 30 minutes after perfoming step 3-10.a.
during which time the frequency-determining
elements are undergoing warmup stabilization,
will be followed by & final oscillator hming; see
step 3-10.e.

1. 'Uﬁng a screwdriver, position the dots on the oscillator
module to line up with the crystal frequency iarkings. For
frequencies of 58 MHz or less, position the dots at six o'clock.

2. Using a screwdriver, position the dots on the multiplier
modlﬂeblmeupthhmeopamgﬁeqnmcymkmgs

. 3. lee'l'ESTSWl’l'CHltoOSCposmon.

4. Key the transmitter by placing PUSH TO TALK-
CARRIER TEST switch in CARRIER TEST position.

5. On the oscillator module carefully adjust OSC and BUF
controls clockwise from the starting position, alternately
between the two contyols, for a maximum reading on the test
matter,

NOTE

It is possible 10 tune the oscillator to the wrong
mechanical overtone of the crystal. To verify
that this has not been done, check that the final
adjustment achieved for maximum output is
close to the desired frequency marking.
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6. Unke); the transmitter by returning the PUSHTO M b. Tune the UHF multipliér (quadrupler) module in accord
TALK-CARRIER TEST switch to PUSH TO TALK position. 'W:';u‘:“)s section (refer 1o 3-10.c. for tming VHF multiplier
y module).

Change 11  3-12A/(3-12B blank)






T.O0. 31R2-2GRT-102

NAVELEX 0967-LP-429-5010
o R will be made after filter tuning has been accomplished.
-STARTING CONDITIONS - 8.  Unkey the transmitter as in 3-10.2.6.
. . ‘ . c.  Tune the VHF multiplier (doubler) module in
Be sure that all requirements of sections 3-7 accol:d .with this section (refer to 3-10.b for tuning UHF
through 3-10.a have been accomplished. multiplier module).

' Exciter switch positions: STARTING CONDITIONS

LOCAL-REMOTE o ‘LOCAL Be sure that all requirements of sections 3-7
. S through 3-10.a have been accomplished.

PUSHTOTALK- -~ - PUSHTO ‘

CARRIER TEST =~ TALK Exciter switch positions:

| TUNE-OPERATE . TUNE LOCAL-REMOTE LOCAL
ACPOWER ONOFF ON PUSH TO TALK PUSH TO

. - - CARRIER TEST TALK
Power Amplifier switch

- positions (if used): TUNE-OPERATE - TUNE
POWER ON.OFF OFF AC POWER ON-OFF ON
HV ON.OFF - OFF . Power Amplifier switch

o positions (if used):.

TUNE-OPBRATE' . OPERATE . :
. POWER ON.OFF OFF
' 1. . The tumng controls of the mulhpher module
should be set to thenr starting positions as in Step 3-10.a.2 HV ON.OFF OFF
or Step 3-20.b. :
. 2. ‘Onthe mulupl:et module, adjust the LEVEL TUNE-OPERATE OPERATE
ADJ control to its full clockwise position. 1 ‘Che tunin
. . g controls of the mulnpher module
3. Place TEST SWITCH 1 to MULTR position. should be set to their starting positions as in Step 3-10.a.2
4. E Key the transmitter as in 3-10.a.4. or Step 3-20.b.
AMPL 5';' k‘f"‘"““'y "’Ji“:; Qt‘”“’ "l‘l’“"“ and 2. Onthe multiplier module, adjust the LEVEL
controls Tor maximum indication on the test meter. AD]J control to its full clockwise position.
NOTE 3.  Place TEST SWITCH 1 to MULTR position.
. .. 4.  Key the transmitter as in 3-10.2.4.
If the meter reading obtained is greater than SO,

. re-adjust the LEVEL ADJ control for a reading wols for ernately adjust DOUBLER and BUFFER
of between 40 and SO, and re-peak QUAD, controls fof maximum ‘lll cation on the test meter,
BUFFER and AMPL control for maximom in- NOTE
dication. If the meter reading obtained is greater than 50,

NOTE re-adjust the LEVEL ADJ control for a reading

It is possible to tune the multi-
plier to the wrong harmonic of
the oscillator. To verify that
this has not been done, check that
the adjustment achieved for maxi-
mum output is close to the de-
sired frequency marking.

6. _Recheck oscillator adjustment by repeating
steps 3-10.a.3 and 3-10.2.5 and recheck multiplier adjust-
ment by repeating steps 3-10.b.3 and 3-10.b.5.

7. Adjust LEVEL ‘ADJ control CCW for a
reading of 22 for UHF frequencies of 300 MHz and less.
For UHF frequencies greater than 300 MHz, set the LEVEL
ADJ contro! at maximum CCW position; its final setting

of between 40 and 50, and re-peak DOUBLER
and BUFFER controls for maximum indication.

NOTE

It is possible to tune the multi-
plier to the wrong harmonic of
the oscillator. To verify that
this has not been done, check
that the adjustment is achieved
for maximum output is close to
the starting position set in
step 3-10.a.2.

CHANGE 1 = 3.3
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6. Recheck oscillator adjustment by repeating steps 3-
10.a.3 and 3-10.a.5, and recheck multiplier adjustment by
repeating steps 3-10.c.3 and 3-10.c.5.

7. On the multiplier module, adjust the LEVEL ADJ
control CCW for a reading of 22.

8. Unkey the transmitter as in 3-10.a.6.

d. Tune the tunable filter per this section.

STARTING CONDITIONS

Be sure that all requirements of sections 3-7 through
3-10.b or 3-10.c have been accomplished.

Exciter switch positions:
LOCAL-REMOTE

PUSH TO TALK-
CARRIER TEST

TUNE-OPERATE TUNE
AC POWER ON-OFF  ON

LOCAL
PUSH TO TALK

Power Amplifier switch

positions (if used):

POWER ON-OFF OFF

HV ON-OFF OFF
TUNE-OPERATE OPERATE

Lethal voltage is present on terminals of switch S6 to
the left of capacitor C2. Use a nonmetallic alignment
tool when making adjustments in this area.

1. Remove protective caps from the tunable filter C1
and C2.

2. Place TEST SWITCH 1 to FLTR TUNE position.

3. Key the transmitter as in 3-10.a.4. Observe that the
test meter indicates a reading greater than zero in response to
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keying the transmitter.

4. Adjust the tunable, filter input capacitor C1 near its
correct setting by observing a sharp change in meter reading.
Turn clockwise to decrease frequency, counterclockwise to
increase frequency. Depending on the band and frequency, the
desired point will be seen as a sharp peak, a sharp dip, or as a
sharp transition between a high and a low level. For initial
tuning purposes, any of these indications may be used.

5. Place TEST SWITCH 1 to the APC position.

6. Adjust the tunable filter output capacitor C2 to its
correct setting by observing a null in the meter reading. If a
null is obtained, go to-step 3-10.d.7. If a null is not obtained,
place TEST SWITCH 1 to FWD position, and adjust C2, and
then C1, for maximum FWD. With a reading of 30 or more
obtained at maximum, place TEST SWITCH 1 to APC posi-
tion and go to step 3-10.d.7. If a reading of less that 30 is
obtained at maximum, momentarily unkey and rekey the trans-
mitter as in 3-10.a.4 and 3-10.a.6, and readjust C2 and C1 for
maximum, observing that the reading obtained is greater than
30 at maximum.

7. Alternately adjust C1 and C2 for minimum reading.
If the filter is equipped with protective cap, proceed with step
8. If the filter is not equipped with protective cap, proceed
with step 9.

8. Reinstall the protective caps on the tunable filter
and observe that the minimum APC 1level obtained in 3-10.d.7
is not changed.

9.  If multiplier module LEVEL ADJ control was set at
maximum CCW in step 3-10.b.7 (UHF units above 300 MHz),
place TEST SWITCH 1 to MULTR position and adjust
LEVEL ADJ control for 22.

10. Unkey the transmitter as in 3-10.a.6.

e. Perform final tuning of the oscillator module in accord
with this section. See 3-17 for G3.

STARTING CONDITIONS

Be sure that all requirements of sections 3-7 through
3-10.d have been accomplished.
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Exciter switch position B ROTE

LOCAL~REMOTE LOCAL The purpose of this section is to -
- enable the best possible ad-
PUSH TO TALK- PUSH TO - justment for frequency accuracy.
CARRIER TEST TALK ' using only the crystal itself as
' the criterion for frequency
TUNE-OPERATE TURE . : accuracy. The final adjustment
' : S will be made from the CCW direc-~
- AC POWER OR-OFF ON tion, stopping at the peak.
Power Amplifier switch ROTE

pogitions (if used):
‘ _ : This procedure should be accom-
. POWER ON-OFF OFF . plished after 30 minutes (5

: - - minutes when using oscillator- -
BV ON-OFF . OFF synthesizer) have elapsed from 3-
9.a. allowing wvarmup stabiliza-.
TUNE-OPERATE OPERATE tion of the frequency determining
elements. . :
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1. Repeat steps 3-10.a.3 through 3-10.a.5 of
the oscillator module initial tuning procedure,
using care to achieve the maximum peak observa-
ble. The test meter may be tapped for best possible
observation of the peak. Record the peak reading
obtained

2. Detune the OSC control in the CW direc-
tion, then carefully return it in the CCW direction
to precisely the peak reading observed in step
3-10.e.1.

3. Detune the BUF control in the CW direc-
tion, then carefully retune it in the CCW direction
to precisely the peak reading observed in step
3-10.e.1; then repeat step 3-10.e.2.

NOTE

If the meter reading is obtainable
when returning either the OSC or
BUF control is greater than or less
than that reading recorded in 3-
10.e.1, start over with 3-10.e.1.

NOTE

The adjustment accomplished in sec-
tion 3-10.e affects the oscillator fre-
quency very little, and does not
require readjustment of the multiplier
module or the tunable filter.

4. Unkey the transmitter as in 3-10.a.6.

f. Check and adjust as necessary the RF
carrier level setting in accordance with this
section.

STARTING CONDITIONS

Be sure that all requirements of sections
3-7 through 3-10.e have been accom-

plished.

Exciter switch positions.
LOCAL-REMOTE LOCAL
PUSH TO TALK- PUSH TO
CARRIER TEST TALK
TUNE-OPERATE TUNE

AC POWER ON-OFF ON

Power Amplifier
switch positions

(if used):
POWER ON-OFF OFF
HV ON-OFF OFF

TUNE-OPERATE OPERATE

T.0. 31R2-2GRT-102

1. Instep 3-9d, a preliminary check of FWD
and RVS zero set was made.

2. Using TEST SWITCH 1 as necessary, verify
that FWD and RVS read 0 +1 division. If neces-
sary, adjust RF Control/Modulator Circuit Card
A6, R5 for FWD zero, and R8 for RVS zero.

3. Place TEST SWITCH 1 to the FWD
position.

4. Key the transmitter as in 3-10.a.4. Observe
that the test meter increases from the zero set
condition of step 3-10f.2 to a reading of approxi-
mately 40 in response to keying the transmitter.

5. Unlock the CARRIER LEVEL control
(inside the access door on front of the exciter unit)
by loosing 5-16" locknut. Adjust the CARRIER
LEVEL control as necessary to achieve a reading
of 40 (equals approximately 10 watts; see figure
3-3). If this reading cannot be obtained, unkey
exciter, turn power ON-OFF switch OFF, connect
an external wattmeter and dummy load to K1J1 if
operating in the 50 watt configuration or connect
to K1J3 if operating in the 10 watt configuration
(exciter only). After making the applicable connec-
tions, turn power ON-OFF switch to the ON posi-
tion, key the transmitter as in paragraph 3.10.a.4.

(@) Set the CARRIER LEVEL control
inside the access door on front of exciter unit to
approximately center of its mechanical ran.

(b) On the RF Control/Modulator Cir-
cuit Card A6, adjust R19 (CARRIER-LEVEL) for a
reading of 40.

() On the RF Control/Modulator Cir-
cuit Card A6, adjust R39 for a 10 watt reading on
external wattmeter. (Alternately adjust R39 and
R19 on the A6 card until a reading of 10 watts and
a reading of 40 in the forward position is
achieved.)

(d) Lock the RF carrier level adjust by
tightening the 5-16" locking nut (inside the access
door on the front of the exciter unit) while observ-
ing the level does not change.

6. Unkey the transmitter as in 3-10.a.6.

7. Place the exciter TUNE-OPERATE switch
in OPERATE position for all tuning procedures
steps which follow.

CAUTION

The TUNE-OPERATE switch has
been in TUNE position for all previ-
ous steps following the pre-operating
check, 3-7c. If necessary to return to
any previous step, place the TUNE-
OPERATE switch in TUNE position.

Change 18 3-15
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g. Check and adjust modulation employing local modula-
tion input in accord with section. For remote modulation input,
refer to 3-14.

h. If audio amplifier compressor is used perform the fol-
lowing procedure.

STARTING CONDITIONS

Be sure that all requirements of section 3-7 through 3-10.f
have been accomplished.

Exciter switch positions:

LOCAL-REMOTE LOCAL
PUSH TO TALK PUSH TO
-CARRIER TEST TALK
TUNE-OPERATE OPERATE

AC POWER ON-OFF ON

Power Amplifier
switch positions

(if used):

POWER ON-OFF OFF

HV ON-OFF OFF
TUNE-OPERATE OPERATE

1. Modulation input requires an audio signal generator
capable of supplying a test signal at 1 KHz, continuously vari-
able from 0.1 VRMS or less to 1.25 VRMS or more, into 600
ohm load. If, owing to excessive output level, the signal gener-
ator used is incapable of smooth adjustment or repeatable set-
ting within this range, the output should be suitably padded.
Terminate the audio signal generator output cable with a
PJ068 plug per figure 3-4. If the signal generator output has
one side grounded, this side must be connected to the PJO68
sleeve, while the ungrounded side is connected to the PJO68
ring. The tip contact of the PJO68 is not connected.

2. Unlock the MOD LEVEL control (inside the access
door on the front of the exciter unit) by loosening 5-16" lock
nut. Preset the transmitter modulation level to mid-range by
turning the MOD LEVEL to approximately the middle of its
mechanical range.

NOTE

With SWITCH 1 in SWITCH 2 enable do not place
SWITCH 2 to % MOD unless exciter is modulated.
Failure to do this will cause meter to peg negative,
possibly damaging the meter.

3. Set the audio signal generator at 1KHz with its out-
put level control turned down (0.1 VRMS or less).

3-16 Change 25

4. Set TEST SWITCH 1 and 2 to read AF LVL-L.
Observe the reading is 0 to 2. If necessary to adjust, on the
Filter Amplifier/Detector module A4 adjust R41 (AF level
zero adjust) for a reading of 0.

NOTE

For transmitters strapped for low lever audio input.
Set audio signal generator to -27 dgm (0.034 vrms).
Plug the audio signal generator PJO68 into the carbon
microphone jack (local microphonel) on the exciter
front panel. Proceed to step 3-10.h.7.

5. Set TEST SWITCH 2 to AF LVL-H. Plug the audio
signal generator PJO68 into the carbon microphone jack
(LOCAL MICROPHONE 1) on the exciter front panel.

6. Increase the audio signal generator output level, and
observe that the AF LVL-H reading increases. Set for a read-
ing of 18, corresponding to a 0dBm (one milliwatt) signal
level. See figure 5-6.

7. Key the transmitter as in 3-10.a.4.
8. Set TEST SWITCH 2 to read % MOD.

9. Adjust the MOD LEVEL control for a reading of (30
corresponding to 90% modulation; see figure 5-5).

(a) Lock the MOD LEVEL control by tightening the
5-16" locking nut (located inside the access door on the front
of the exciter unit) while insuring the meter reading does not
vary.

10. Change Test Switch 2 from the % MOD setting.
Unkey the transmitter as in 3-10.a.6.

NOTE

Check % MOD reading per paragraph 5-51 and 5-52
after changing power output level.

i. If line amplifier is used perform the following proce-
dure.

1. Modulation input requires an audio signal generator
capable of supplying a test signal at 1 KHz, variable from 0.1
VRMS or less to 1.25 VRMS or more, into 600 ohm load. If,
owing to excessive output level, the signal generator used is
incapable of smooth adjustment or repeatable setting within
this range, the output should be suitably padded. Terminate the
audio signal generator output cable with a PJ068 plug per
figure 3-4. If the signal generator has one side grounded this
side must be connected to the PJO68 sleeve, while the
ungrounded side is connected to the PJ068 ring. The tip con-
tact of the PJO68 is not connected.



2. Unlock the MOD LEVEL control (inside the access
door on the front of the exciter unit) by loosening 5-16" lock
nut. Preset the transmitter modulation level to zero by turning
the MOD LEVEL control to the full counterclockwise posi-
tion.

3. Set the audio signal generator at 1 KHz with its out-
put level control turned down (0.1 VRMS or less).

4. Set TEST SWITCH 1 and 2 read AF LVL-L.
Observe the reading is 0 to 2. If necessary to adjust, on the
Filter Amplifier/Detector module A4 adjust R41 (AF level
zero adjust) for a reading of 0.

NOTE

For transmitter strapped for high level audio input
proceed to step 3-10h.4.

5. Set TEST SWITCH 2 to AF LVL-H. Plug the audio
signal generator PJ068 into the carbon microphone jack
(LOCAL MICROPHONE 1) on the exciter front panel.

TO 31R2-2GRT-102

6. Increase the audio signal generator output level, and
observe that the AF LVL-H reading increases. Set for a read-
ing of 18 +2, corresponding to a 0 dbM (one milliwatt) signal
level. See figure 5-6.

7. Connect AC voltmeter to TP1 on line amplifier PC
card (Al module). Adjust potentiometer on this card (R10) to
0.636 volts RMS or 1.8 volts peak to peak.

8. Key the transmitter as in 3-10.a.4.

9. Set TEST SWITCH 2 to read % MOD.

Change 25 3-16A/(3-16B blank)
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(10) Adjust the MOD LEVEL control for a
reading of 30 (corresponding to 90% modulation; see
figure 5-5).

(11) Change Test switch 2 from the % MOD
setting. Unkey the transmitter as in 3-10.a.6.

NOTE

Check % MOD reading per paragraph
5-51 and 5-53 after changing power
output level.

j. The accomplishment of all previous steps in
sequence completes the tuning procedure for the
exciter. If the system consists of exciter only, con-
tinue with section 3-13. If the system consists of
exciter and power amplifier, continue with section
3-11.

3-11. POWER AMPLIFIER STARTING PROCEDURE.

STARTING CONDITIONS

Be sure that all requirements of sections 3-7
through 3-10.h have been accomplished.

Exciter switch positions:

Observe that the POWER indicator lamp
illuminates.

b. Using the TEST switch, observe that the
following power amplifier functions are in accor-
dance with table 5-3:

LPA 1 EXCTR
LPA 8 V-GRID
LPA 9 V-HTR

LPA 11 FAN

c. Place the HV ON-OFF switch to the ON
position. Observe that, approximately one minute
after step 3-1l.a above, the HV ON indicator
illuminates.

d. Using the TEST switch, observe that the
following power amplifier functions are in accor-
dance with table 5-3 for the unkeyed unmodulated
condition:

LPA S5 V-PLATE
LPA 7 V-SCREEN

e. Using the exciter TEST SWITCH 1 as neces-
sary, observe that the following exciter functions
are in accordance with table 5-3 for the unkeyed
unmodulated condition:

EXC 1-1 E-L RLY
EXC 1-6 VSWR-LPA

3-12. POWER AMPLIFIER TUNING PROCEDURE.

LOCAL-REMOTE LOCAL
PUSH TO TALK- PUSH TO
CARRIER TEST TALK
TUNE-OPERATE OPERATE
AC POWER ON-OFF ON

Power Amplifier switch

positions (if used):

POWER ON-OFF OFF

HV ON-OFF OFF
TUNE-OPERATE OPERATE

CAUTION

If the power out is below requirements,
check the RF Cable Ground Shield for
breaks and repair as necessary. If
power is increased, damage to the
power transistors may occur causing a
failure.

a. Place the POWER ON-OFF switch on the
power amplifier front panel to the ON position.
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STARTING CONDITIONS

Be sure that all requirements of sections 3-7
through 3-11.e have been accomplished.
Exciter switch positions:

LOCAL-REMOTE LOCAL
PUSH TO TALK- PUSH TO
CARRIER TEST TALK
TUNE-OPERATE OPERATE
AC POWER ON-OFF ON

Power Amplifier switch

positions (if used):

POWER ON-OFF ON

HV ON-OFF ON
TUNE-OPERATE OPERATE




312. POWER AMPLIFIER TUNING
PROCEDURE (CONT ).

a.  Using the TEST switch, verify that the power
amplifier FWD and RVS readings are 0 + 1. If unnecessary
to adjust, go to 3-12.b. If necessary to adjust, proceed as
follows,

1. Place power amplifier HV ON-OFF switch
to OFF position, ' ‘
2. Remove power amplifier top cover.

3.  On the Power Supply, Control Gﬁdﬂw ‘

Control/AC Control module A3, defeat the high voltage
primary interlock switch S1 by pulling its plunger up to
defeat position. :

4. Place HV ON-OFF switch to ON position.
Observe that the HV ON indicator illuminates.

NOTE

High voltage turn-on is not needed for the
adjustment of FWD and RVS zero, but it is
needed for the steps which follow; the high
voltage is therefore kept turned on at this
point for procedural continuity.

WARNING

Obeerve all HV WARNINGS inside the power
smplifier unit. .-
S.  Place TEST switch to FWD position. Adjust
R7 on the Buffer Amplifier/Multiplier, Electrical Instru-
ment circuit card AS for 0 + 1 reading on the test meter.
6. Place TEST switch to RVS position. Adjust
R9 on the Buffer Amplifier/Multiplier, Electrical Instru-
ment circuit card A5 for 0 + 1 reading on the test meter.
7.  Leave the power amplifier top cover off for
the steps which foilow. , .

b Using the TEST switch, verify that the power
smplifier CUR-PLATE reading is 7 + 1. If unnecessary to
adjust, go to 3-12.c. If mecessary to adjust, proceed as
follows: '

STARTING CONDITIONS

Be sure that all requirements of sections 3-7
through 3-12.a have been accomplished.

Exciter switch positions:
LOCAL-REMOTE LOCAL
PUSH TO TALK- PUSH TO
CARRIER TEST TALK
TUNE-OPERATE OPERATE
AC POWER ON-OFF ON

T.0. 31R2-2GRT-102

NAVELEX 0967-LP429.5010
3.12. POWER AMPLIFIER TUNING
PROCEDURE (CONT ).
Power Amplifier switch
positions (if used):
POWER ON-OFF .- ON
'HVON.OFF  ON
TUNE-OPERATE OPERATE

1. I the pbwet amplit'ier top cover was not

_.removed in 3-12.a, the adjustment PLATE CURRENT
ADJUST control is accessible through-the top cover of the
. -power amplifier. : : '

2, If the power amplifier top cover was re-
moved in 3-12.a, the plate current adjustment control on
the Power Supply, Control Grid/Thermal Control/AC Con-
trol' module ‘A3 (R15, Control Grid Voltage) is directly
mk' c L. .. L .

3. Adjust for CUR-PLATE reading of 7 # 1.

¢. . Using the TEST switch, verify that the power
amplifier artificial forward power function is correctly set
as follows: C

STARTING CONDITIONS -
Be sure that all requirements of sections 3-7
Mugh 3-12.b have been accomplished.
Exciter switch positions:
LOCAL-REMOTE | LOCAL
PUSH TO TALK- PUSH TO
€ARRIER TEST TALK
TUNE-OPERATE OPERATE
AC POWER ON-OFF ON

- Power Amplifier switch
positions (if . used):
POWER ON-OFF ON
HV ON-OFF ' ON
TUNE-OPERATE OPERATE
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1. Place the power amplifier TEST switch to 2.  Place the power amplifier TEST switch to
the RVS posicion. Observe readingof 0 + 1. . CUR-PLATE position. Observe reading of 7 + 1.

2.  Place the exciter TEST SWITCH 1 to the - 3. Place the exciter TEST SWITCH 1 to the
FWD position. Observe reading of 0+ 1. RVS position. Observe readingof 0+ 1.~ -

3. Place power amplifier TUNE - OPERATE 4. Key the transmitter as in 3-10.a4. In
switch to TUNE position. In response to this, observe response to this, note that any increase in power amplifier
that the powsr amplifier RVS reading pegs below zero, CUR-PLATE reading does not exceed the mdmg of 18 If
and verify tha* the exciter FWD goes to a reading of 30 necessary to adjust, unkey the transmitter as in 3-10.2.6,
+ 1. If nec~ssary to adjust, proceed as follows: re-set the OUTPUT COUPLING control several turns CW,

(a) If the power amplifier top cover has not re-key the transmitter as 3-10.a.4 and re-check CUR-
been removed in a previous step, the adjustment ARTI- PLATE. Repeat as necessary.
FICIAL FWD PWR ADJUST control is accessible through 5. If the power amplifier cavity input circuits
the top cover of the power amplifier, are untuned, then in response to keying the transmitter the

. (b) If the power amplifier top cover was exciter RVS reading will increase. With the transmitter
removed in a previous step, the artificial forward power keyed as in 3-10,a.4 unlock the power amplifier INPUT

adjustment control on the Buffer Amplifier/Multiplier, TUNING control, and tune this control for a minimum
Electrical Instrument circuit card AS (R2) is dkectly ac- exciter RVS reading; then re-check power amplifier CUR-
cessible. PLATE per 3-12.d.4.

(c) Adjust for exciter FWD mdmg of 30 6. Unlock the power amplifier INPUT COUPL-

ING control. Alternately tune the INPUT COUPLING
4.  Leave the power amplifier TUNE-OPERATE and INPUT TUNING controls for 8 minimum exciter

switch in TUNE position for the steps which follow. RVS reading, until no further minimization of the exciter
d. Tune the power amplifier cavity input cir- RVS is obtainable. A reading of less than 15 must be
. cuits in accord with this section. - obtained in each case; a reading of less than § will be
obtainable in most cases.
7. Lock the INPUT TUNING and INPUT
’ _ COUPLING control knobs. Observe that knob locking
STARTING CONDITIONS does not change the exciter RVS reading.
Be sure that all requirements of sections 3-7 . 8. Tulllinl:eh); tm:&:m 3-10. :':tput ir
through 3-12.¢ have been accomplished. cuits in accord with this saction. cauty
Exciter switch positions:
LOCAL-REMOTE LOCAL STARTING CONDITIONS
PUSH TO TALK- PUSHTO . Be sure that all requirements of sections 3-7
‘CARRIER TEST TALK. ‘through 3-12.d have been.accomplished.
TUNE-OPERATE OPERATE _ Exciter switch positions:
AC POWER ON-OFF ON LOCAL-REMOTE : LOCAL
Power Amplifier switch . PUSHTO TALK- PUSH TO
positions (¥ used): CARRIER TEST TALK
POWER ON-OFF ON TUNE-OPERATE OPERATE
HV ON.OFF ON AC POWER ON-OFF © ON
TUNE-OPERATE TUNE ” Power Amplifier switch
: positions (if used):
1. Unlock the OUTPUT COUPLING control POWER ON-OFF ON
on the power amplifier cavity module, and pre-set this ' ‘
control approximately 40 turns from the maximum fCCW HV ON-OFF ON
position (this control has a mechanical range of ap-
proximately 100 turns stop-to-stop). TUNE-OPERATE TUNE
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CAUTION

Use extreme caution when tuming OUTPUT
TUNING control above 170 as read on the
OUTPUT TUNING INDICATOR. Do not tum
the OUTPUT TUNING control to indicate
below O in VHF operation or below 8 in
UHF operation, as read on the OUTPUT
TUNING INDICATOR. Damage to the tuning
- mechanism will result if these maximums and
minimums are exceeded.

NOTE

The OUTPUT TUNING control requires a
large number of turns to cover a small range. In
the following steps, care should be taken not to
miss the peak or the dip in the transmitter
function . being monitored, where called for,
when turning the OUTPUT TUNING control

‘ 1.  Place the power amplifier TEST switch to
FWD position. : |

2. Key the transmitter as in 3-10.a.4. Tune
the power amplifier OUTPUT TUNING control for a
maximum FWD reading (see figure 3-5 for approximate
readings on the OUTPUT TUNING INDICATOR). If at
maximum the power amplifier FWD reading is between §
and 40 (15 to 25 typical), continue with 3-12.e,3. If at
maximum the FWD reading exceeds 40, cr is less than 5,
unkey the transmitter as in 3-10.2.6 and go to 3-12.c.6.

3.  Retum the power amplifier TUNEOPERATE
switch to OPERATE position. In response to this, observe
that the power amplifier FWD reading remains the same as,
or increases above, the reading obtained in 3-12.e.2. If
ok, continue with 3-12.e.4. If the reading obtained de-
clines below the reading obtained in 3-12.e.2, or goes to

zero, unkey the transmitter as in 3-10.2.6 and go to 3-12.e.6.

4. Place the power amplifier TEST switch tp
CUR-PLATE position. Observe that the reading does not
exceed 13. If ok, go to 3-12.e.5. If necessary to adjust,
go to 3-12.e.6.

5. Optimize power amplifier output tuning
in accord with this section.

(a) Place power amplifier TEST switch in
FWD position, and place exciter TEST SWITCH 1 in
FWD position. i
(b) Re-tune the power amplifier OUTPUT
TUNING for a-minimum exciter FWD reading while the
power amplifier FWD reading either increases or re-
_mains unchanged. . '

-{(¢) Place power amplifier TEST switch in
CUR-PLATE position, and re-tune OUTPUT TUNING
for minimum CUR-PLATE reading.

(d) For VHF power amplifiers, the CUR-PLATE
reading must always be between 12 and 16, while the exciter

FWD reading is between 12 to 35; if this reading is not ob-
tained increase or decrease as necessary, per 3-12.e.5(f).

TO 31R2-2GRT-102

- (¢) For UHF power amplifiers, the CUR-PLATE

must always be between 10 and 18 (Ref. fig. 3-6) while the
exciter FWD reading is between 16 and 38;1fa 10 to 18
meter reading cannot be obtained, increase or decrease as

necessary, per 3-12.e.5.(f). K .
() To lower the CUR-PLATE reading, or

to lower the exciter FWD reading, reset the OUTPUT
COUPLING control several turns in the CW direction
(toward MAX), then retune OUTPUT TUNING starting
at 3-12.¢.5.(a). To increase the CUR-PLATE reading or to
increase the exciter FWD reading, reset the OUTPUT -
COUPLING control several tumns in the CCW direction
(toward MIN), then retune OUTPUT TUNING starting at
3-12.e.5.(a). Repest as necessary. If the required reading
set can not be obtained, unkey the transmitter as in
3-10.2.6 and go to 3-12.e.6, A e

(g) - With the required reading set obtained
lock the OUTPUT COUPLING and OUTPUT TUNING
knobs, unkey the transmitter as in 3-10.2.6, and go to
3.12f1.

6. If incorrect responses were obtained in

steps 3-12.e.2, e-3, ed4, or eS5, proceed as follows:

(a) Unkey the transmitter as in 3-10.a.6.

(b) Place power amplifier switches in posi-
tions as follow: '

HV ON-OFF OFF
POWER ON-OFF OFF
TUNE-OPERATE OPERATE

(c) Place exciter TUNE-OPERATE switch
in TUNE position.
(d) Check exciter FWD and RVS zero and
RF carrier level set per 3-10.f, and continue the tuning
procedure in sequence from that point.
f.  Perform final check of power amplifier per-

formance as follows.

STARTING CONDITIONS

Be sure that all requirements of sections 3-7
through 3-12.¢ have been accomplished.

Exciter switch positions:

LOCAL-REMOTE LOCAL
PUSHTO TALK- PUSH TO
CARRIER TEST TALK
TUNE-OPERATE OPERATE
AC POWER ON-OFF ON

Change 10
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STARTING CONDITIONS (CONT).
Power Amplifier switch

positions (if used):

POWER ON-OFF ON

HV ON-OFF ON
"TUNE-OPERATE OPERATE

1..Re-check power amplifier FWD and RVS zero set
per 3-12.a.

2. Key the transmitter as in 3-10.4.

3. Place power ainphﬁer TEST switch in FWD .

position and verify the reading is correct for 50 watts in accord -

with figure 3-7. If reading is incorrect, make the following
adjustments. If any adjustments are to be made, refer to
WARNING in subparagraph 3-13(c)

(a) Adjust R26 on buffer amplifier/

multiplicr electrical instrument card

A-5 for 50 watts on external watt

meter,

(b) Adjust R22 on buffer amplifier/
multiplier electrical instrument card
A-5 for 40 on power amphﬁer front
panel test meter. :

(c) Repeat steps (a) and (b) until 50
watts is obtamed on the external watt-
meter and 40 is indicated on the
power amplifier front panel test meter.

4. Place power amplifier TEST switch in RVS
position and verify that the reading does not indicate excessive
Teverse power.

5. Unkey the transmitter as in 3-10.a.6.

3-13. SYSTEM CHECK.

a. The accomplishment of all previous steps in sequence
completes the system tunging procedure.

b. Verify system functions in accordance with table 5-2 for
systems consisting of exciter only, or in accord with table 5-3
for systems consisting of exciter and power amplifier.

c. Perform Frequency Check, 10 or 50 watt mode.

WARNING

Do not disconnect the coaxial output cable of
the transmitter to the dummy load without first
placing the remote-local switch in LOCAL
position, and carrier Test/push-to-talk switch to
PUSH-TO-TALK position, to assure that the
transmitter will not be keyed with its load

3-22 Change 11

disconnected. While the transmitter is
protected from excessive high load VSWR in
this condition, it is possible for maintenance
personnel to sustain rf burns if handling open
cable ends with the transmitter keyed.

1. Comnect equipment jack K1J3 (10 watt
mode) or K1J1 (50 watt mode) to the input of
variable attenuator (874-GAL) or equivalent,
connect output of the variable attenuator
direct to the RF dummy load and the
attenuated output to the Frequency Counter
input. Set variable attenuator to 80 dB.

2. Set the controls as follows:
A, EXCITER
(1) Remote/Local to Local

(2) Push-To-Talk/Carrier Test to Push-
To-Talk

" (3) AC Power On/Off 10 On
B. POWER AMPLIFIER
(1) Power Off (On for 50 watt)
(2) High Voltage Off (on for 50 watt)

‘3. Key exciter by placing Push-To-Talk/
Carrier Test switch to Carrier test and reduce
variable attenuator setting until Frequency
reading should read desired frequency -+/-
0.0005% for synthesizer oscillator or +/-
0.001% for crystal oscillator.

4. Unkey the transmitter by placing the
Push-To-Talk/Carrier Test switch to Push-
To-Talk.

" d. If exciter unit top cover was removed in a previous step,

reinstall l.he top cover,

e. If power amplifier top cover was removed in a prevxous
step, reinstall the wop cover as follows:

1. Place HV ON-OFF switch to OFF position.
2. Re-install power amplifier top cover.

3. Place HV ON-OFF switch to ON position.
Observe HV ON indicator illuminates.

f. If system is to be used under local control, connect and
verify operation of microphone input(s) in local microphone
jack(s) on the exciter front panel.

g. If system is to be used under remote control, continue with
section 3-14.



3-14. REMOTE OPERATION.

a. Remote inputs and controls are connected to the ex-
citer through J5. Refer 10 sections 2-21 through 2-33.

. b. Remote keying and remote voice modulation are
enabled by placing LOCAL-REMOTE switch in REMOTE

. position.
3-15. A3 KEYER CARD ADJUSTMENT.

_a. After installing the A3 keyer card and connecting the
exciter to the ransmitter control panel for the keying method
required, proceed as follows:

1. Set the REMOTE/LOCAL toggle switch on the
exciter to the "REMOTE" position.

2. If the voltage keying method is used, apply the
required voltage to the key terminal. With a milliameter
plugged into the channel test jack on the transmitter control
panel, adjust the potentiometer for the current level shown
for the keying method being used. (Refer to Fig. 2-8 and 2-
9). The transmitter should key by voltage at'a current of 1
to 2 milliamps, :

3. If keying is accomplished by grounding the key
terminal, ground the terminal with a test lead to the panel.
The transmitter should then key.

4, After accomplishing either (1) or (2) above, con-
nect the remote keying line to the key terminal and have the

TO 31R2-2GRT-102
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remote location key the transmitter. For voltage keying,
readjust the potentiometer for the current value obtained in
step (2) above.

5. If keying trouble is encountered from the remote
location, check to see that the current keying voltage/option
has been made in accordance with Fig 2-8 and 2-9.

3-16. PP, PR D

a. To tum off the power amplifier, turn off High Vol-
tage Switch first, then allow one (1) minute interval before
the POWER ON-OFF Switch is switched to the OFF posi-
tion. This greatly increases the life expectancy of the power
output tube VI.

CAUTION

In systems consisting of an exciter and a power
amplifier, complete de-activation of voltages within
the power amplifier requires turning off both the
power amplifier and the exciter. As long as the ex-
citer remains ON, with the interconnecting cable W5
attached from exciter to power amplifier, +20
operating voltage will be present within the power
amplifier, in the thermal control circuits of module
A3, and on the level shift amplifiers and buffer emit-
ter followers of circuit card AS.

" b. To turn off the exciter, place the AC POWER ON-
OFF switch on the exciter front panel to the OFF

Change 9 3.22A/(3-22B Blank) I






position. This completely de-activates the exciter, whether.
powered by AC or by an external battery or DC source. In
systems consisting of an exciter and a power amplifier, this
also de-activates those power amplifier functions which
are powered by +20 volts -supplied from the exciter
through cable WS,

200

-l
W
(-

4

w1,
s1
Z
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50 -
/ .
7
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228 300 400
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133 90

150 170

225 v 10

300 120

400 150

Figure 3-5. Frequency Vs. Digital Units

3-17. G3 OSCILLATOR TUNING PROCEDURE.
(Substitute following for 3.10.e.)
3-18. Care must be exercised when tuning

at the extremes of the band (less than 65
MHz and greater than 80 MHz crystal “fre-
quency) to assure that the proper peak is
used for maximum frequency accuracy. When
tuning at the band edges two peaks are
observable because the tuning capacitors
have an adjustment range of 360 degrees
and two points exist that have the same
capacitance. At the extreme low band
edge the capacitance is almost at maxi-
mum and with clockwise rotation has its
capacitance decreasing. The 0SC and BUF
adjustments are made for maximum meter
indication with the tuning capacitance
decreasing when tuning the VHF trans-
mitter and for tuning the UHF transmitter
for crystal frequencies equal to or
greater than 75 MHz. The 0SC and BUF
adjustments are made for maximum meter
indication with the tuning capacitance

NAVELEX 0967-LP-429-5010

increasing when tuning the UHF trans-
mitter for crystal frequencies below
75 MHz., To assure proper starting
position of the capacitor for fre-
quencies less than 65 and greater

than 80 MHz the 0SC and BUF controls
are adjusted in the CW and CCW direc-
tion to observe the presence of two
peaks. The peak closest to the center
scale frequency marking of 75 is the

‘correct peak.

3-19. Perform final tuning of the G3
oscillator module in accord with this
section.

STARTING CONDITIONS
Be sure that all requirements of

section 3-7 through 3-10.d have
been accomplished

Exciter switch Egsitions:

LOCAL-REMOTE LOCAL
PUSH TO TALK- PUSH TO
CARRIER TEST TALK
TUNE-OPERATE TUNE

AC POWER ON-OFF ON
Power Amplifier swftch

positions (if used):

POWER ON-OFF OFF

HV ON-OFF OFF
TUNEngERATE OPERATE

NOTE

The purpose of this section is
to enable the best possible
adjustment for frequency accu-~
racy, using only the crystal
itself as the criterion for
frequency accuracy.

323
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NOTE

- This procedure should be
accomplshed after 30-minutes

have elapsed from step 3-9.a.,

allowing warmup stabilization

of the frequency determining

elements.

a. For all crystal frequencies used
in VHF Transmitters and for crystal
frequencies equal to or greater than 75
MHz used in UHF Transmitters. :

1. Repeat steps 3-10.a.3 through
3-10.a.5 of the oscillator module initial
tuning procedure, using care to achieve
the maximum peak observable. The test
meter may be tapped for best possible
observation of the peak. Record the peak
reading obtained.

~~ 2. Detune the 0SC control in the
CCW direction then carefully return it in
the CW direction to precisely the peak
reading observed in step 3-16a.l.

3. Detune the BUF control in the
CCW direction, then carefully retune It
in the CW direction to precisely the peak
reading observed in step 3.19a.1, then
repeat step 3-19a.2.

NOTE

If the meter reading obtain=
able when returning either
the 0SC or BUF control is
greater than or less than
that reading recorded In
3-16a.1, start over with
3-16a.1.

NOTE
The adjustment accomplished in section 3-15C.
a affects the oscillator frequency very little,
and does not require readjustment of the
multiplier module or the tunable filter.

4.  Unkey the transmitter as in 3-10.2.6.

b. For crystal frequencies less than 75 mhz used

in UHF Transmitters,

1.  Repeat steps 3-10.a.3 through 3-10.a.5 of
the oacillator module initial tuning procedure, using care to
achieve the maximum pesk observable. The test meter
may be tapped for best possible observation of the peak.

Record the peak reading obtained.
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2.  Detune the OSC control in the CW direction,
then carefully return it in the CCW direction to precisely
the peak reading observed in step 3-15C.b.1.

3. Detune the BUF control in the CW di-
rection, then carefully retune it in the CCW direction to
precisely the peak reading observed in step 3-16 b. 1,then
repeat step 3-16b. 2.

NOTE

If the meter reading obtainable when retuning
either the OSC or BUF control is greater than
or less than that reading recorded in 3-16 b.1,
start over with 3-16b. 1.

" NOTE

The adjustment accomplished in section
3-15C.b affects the oscillator frequency very
little, and does not require readjustment of
the multiplier module or the tunable filter.

4. Unkey the u'_ansmittensin3-10.:.6T
(Go to 3.10f and continue with the procedure.)

320. OSCILLATOR-MULTIPLIER TUNING PRO-
CEDURE. '

a. Using a screwdriver position the dots on the
OSCMULT to line up with the frequency corresponding
to five times (5X) the crystal frequency.:

b. Using a screwdriver, position the dots on the
multiplier module to line up with the operating frequency
markings. A

¢.  Place test SWITCH 1 to OSC position.

d. Key the transmitter by placing PUSH TO
TALK-CARRIER TEST switch in CARRIER TEST posi-
tion, TUNE-OPERATE in TUNE position, and LOCAL-
REMOTE in LOCAL paosition.

e On the oscillator-multiplier, carefully adjust
OSC, BUF and AMPL controls, altemnating between the
controls for 3 maximum reading on the test meter.

NOTE

It is possible to tune the oscillator to the wrong
mechanical over-tone of the crystal. To verify
that this has not been done, check that the final
adjustment achieved for maximum output is
close to the desired frequency marking.

3.21. FREQUENCY FINE TUNE.

a. Connect a frequency counter to J1 on the front

of the oscillator-multiplier unit (output signal level is ap-

* proximately +13 dbm).

b. With a small screwdriver or adjustment tool,
adjust the FREQ. ADJ. control to pull the oscillator to
the desired frequency.

c. After the oscillator-multiplier tuning is completed,
continue UHF exciter tuning with Paragraph 3-10.2.6 or
VHF exciter tuning with Paragraph 3-10.b.8. .



SECTION Il
EMERGENCY OPERATION

322. GENERAL.

3.23. Emergency cmcrauon of |he UHF or VHF exciter only

_ [ is limited to three conditions.

a.  Crystal not available,

b.  AC power failure,

€. Frequency symhwwr unserviceable,
Emergency operation is applicable to the power amplifiers
‘when crystal is not available,

324,
figurations of the crystal-controlled oscillator (8004290G2
and 8004290G3) that require different type connections
when they are used.

NOTE

RF generator must be a stable frequency
source, + 0.001% to assure optimum trans-
‘mitter performance. Continued monitoring for
- frequency accuracy is required. ‘

" NOTE

A type CR-75 crystal may be used for emer-
gency operation, however, it may not meet
the +0.001% frequency accuracy requirements,
Monitoring of the crystal frequency may be
effected by using a directional coupler in the
antenna output and a counter to check the
frequency accuracy.

324.1. CrystatControlled Oscillator 8004290G2. If a

" crystal to provide the desired operating frequency is not

available, pertorm the following:

a.  Removecrystal from holder and reinstall holder
in oscillator module to maintain oven temperature,

b. Connect output of an external rf generator set
to cw (HP608 or equivalent) and to proper crystal fre-
quency to J1 on the oscillator module. Set 1f generator to
one-half the operating frequency for VHF and to one-
fourth the operating frequency for UHF.

¢ Adjust external rf generator for an output of
from 125 to 175 mv rms when terminated with a 50-ohm

<+ 2-ohms impedance.

3.24.2. Crystal-Controlled Oscillator 8004290G3. If a
crystal to provide the desired operating frequency is not

available, perform the following.
a.  Place AC POWER ON-OFF switch to the OFF
position.

b. Remove exciter top cover.
c. Disconnect oscillator cable (P2) from doubler

CRYSTALNOT AVAILABLE, There are two con- .
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or quadrupler module whichever is used.

d. Remove oscillator cable (P3) from its stowage .
clip at rear of module and connect it to the doubler
(quadrupler) connector (J1).

e.  Secure oscillator P2 cable in stowage clip.

f.  Replace exciter top cover, '

g.  Remove crystal from holder and reinstall holder
in oscillator module to maintain oven temperature,

h. Connect output of an external rf generator set
to cw (HP608 or equivalent) and to proper crystal fre-
quency to J1 on the oscillator module. Set rf generator to
one-half the operating frequency for VHF and to one-
fourth the operating frequency for UHF.

i.  Adjust external rf generator for an output of
from 0.5 to 1.0 v rms when terminated with a 50-ohm

4 2-ohms impedance

. Proceed with normal tuning procedures (para-
graph 3-8) for G2 oscillator only). When using G3 oscil-
lator proceed with normal tuning procedures, but omit
tuning of oscillator controls.

NOTE

A type CR-75 crystal may be used for emer-
gency operation, however, it may not meet the
+ 0.001% frequency accuracy requirements.
Monitoring of the crystal frequency may be
effected by using a directional coupler in the
antenna output and a counter to check the
frequency accuracy.

3-24.3. Oscillator-Multiplier 8009546G1 External Fre-
quency Control, Provision is made to inject an externally
generated frequency should a crystal of the desired fre-
quency not be available.

a, Remove all'power from the receiver or exciter

. containing the oscillator-multiplier module.

b. Remove crystal holder from oscillator-multi-
plier module.’

CAUTION

Care must be exercised when inserting or re-
moving the crystal holder. Be sure pins are pro-
perly aligned. Do not twist holder when in-
serting or removing as bent or misaligned pins
may result.

¢. Conngct the output of an rf generator at ap-
proximately +13 dBm level to J1 on the front panel of the
oscillator-multiplier module. This injected frequency must
be S times the frequency of the crystal frequency deter-
mined by previous instructions,

d. Tuning is accomplished by peaking the AMPL’
control, then checking the BUF and OSC controls. A dip
may appear when tuning the BUF control. The dlp is not
wanted and this control must be tuned to peak along with
the OSC control.
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3.25. ACPOWER FAILURE. If a 24-volt battery is already
propetly connected to the exciter, and an ac power failure oc-
curs, switchover (o the battery is automatic. If a battery is
not connected, proceed as follows,

a. Place exciter POWER ON-OFF switch to OFF.

_ b. Connect 24-volt battery to rcar panel connector J5,
positive terminal (0 pin D and negative terminal 1o pin A.

c. Place exciter POWER ON-OFF switch to ON. A 100
AH battery will provide power for approximatcly 15 hours
. 1o a transmitter continuously keyed.7..

3-26. UNSERVICEABLE FREQUENCY SYN-
THESIZER. In the event of a frequency synthesizer failure,
the exciter and power amplificr can be operated using an ex-
ternal oscillator, proceed as follows:

a. Disconnect coaxial cable ASP2 from the input to the
multiplicr A9J1.

b. Set external oscillator (AN/USM-323 or equivalent)
to the desired frequency. Setlevelto +14dBM+3dBM (REF
TO 31R2-2GRT-102, paragraph 4-22) and connect to A9J1.

c. Tune the exciter as prescribed in TO 31R2-2GRT-
102, paragraph 3-10.

220 240 260 280 300 320

340 360 380 400

Figure 3-6. Frequency Vs. Plate Current, UHF
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Figure 37 RF Power Output Vs. Meter Reading
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CHAPTER 4
PRINCIPLES OF OPERATION

4-1. INTRODUCTION. This chapter provides
information on the principles of operation of the VHF
transmitting set and the UHF transmitting set. The
chapter is divided into three sections. Section I describes
_ the principles of operation of the transmitting sets to a
functional block diagram level. Section II discusses the

principles of operation of the transmitting sets based on
the functional operation of the electronic circuits. Section
INl describes the functional operation of the mechanical
assemblies of the transmitting sets. For basic circuit
principles of operation refer to T.O. 31-1-141.

SECTION 1
FUNCTIONAL SYSTEM OPERATION

42. GENERAL.

4-3. The VHF transmitting set and the UHF
transmitting set are identical except for their frequency
determining characteristics. These functions -and those
functions common to both are described to a functional
system block diagram level in this section. See figures 6-1
and 6-2.

44. FUNCTIONAL DESCRIPTION.

4-5. The VHF transmitting set and the UHF
transmitting set are identical except for the radio
frequency multipliér, radio frequency amplifiers, tunable
fnlter, low pass filter, power detector, and power
amplifier tuning.cavity. The VHF transmirtting
set and the UH % transmitting sec each consist

of a 10-watt exciter and a 50-watt linear power
amplifier.

4-6. The oscillator stage is crystal controlled in a
temperature controlled oven. The oscillator output is fed
into a doubler (VHF) or a quadrupler (UHF). The
driver/power amplifier amplifies the radio frequency signal
to a 10-watt level, The tunable filter eliminates unwanted
harmonics and noise. The low pass filter following the

driver/power amplifier eliminates harmonics generated in

the final stages of the power amplifier. The signal then
passes through the power detector to the coaxial relay. In
the normal mode, the coaxial relay connects the power
amplifier input to the exciter and the amplified 50-watt
output to the antenna terminal. The low-pass filter in the
power amplifier rejects any harmonics of the operating
frequency generated in the power amplifier. The power
detector supplies the control rf/modulator with detected
forward and reverse signals. The control rf/modulator
adjusts the driver/power amplifier output power to the
level required for a 50-watt output from the power
amplifier. The power sensor following the power amplifier
detects the power output level and feeds back power level
correction information to the control rf/modulator in the
exciter unit. In the event of an antenna vswr of greater
than 3 to 1, the power amplifier turns off and the exciter

power of 10 watts takes over as a backup. If the vswr
becomes greater than 5 to 1, the exciter output power
reduces automatically in proportion to the wvswr to
protect the driver/power amplifier in the exciter from
excessive power dissipation.

4-7. The control, themmal/detector modulation
percentage/coaxial relay control/keyer inhibit contains the
logic to inhibit: keying due to an excessive temperature,
and it also determines the condition of the power
amplifier. If the power amplifier has no output, the
control, thermal/detector modulation percentage/coaxial
relay control/keyer inhibit switches the coaxial relay to
bypass the power amplifier. The keyer, control transfer

“keys the radio frequency multiplier, the crystal oscillator

buffer, and the control, rf/modulator. The audio amplifier
compressor contains the remote audio frequency input
and remote keying input. The filter amplifier/detector
receives the proper audio signal from the audio amplifier
compressor. The filter amplifier/detector provides the
required audio frequency response and feeds the signal to
the buffer modulator. This module also contains the wide
band data input, as well as a modulation limiter to
prevent overmodulation.

4-8,  The VHF power amplifier and the UHF power
amplifier are each single-stage tetrode vacuum tube ampli-
fiers. The amplifiers operate linearly, Class AB, in a
common-cathode configuration. An over-temperature and
airflow protection circuit is contained in the power ampli-
fier which, when activated, removes the ac voltage input 1o
the high voltage power supply and automatically switches
the antenna output from the power amplifier to the exciter.
The transmitting set power supplies convert the 47 to 420
hz primary power to regulated and unregulated dc voltages,
and the ac heater voltage. When the ac power is inter-
rupted, the exciter is automatically connected to the antenna
and to a dc input from an extenal source, which provides a
back up 10-watt level output transmission. When not in
the battery mode of operation, the exciter power supply
supplies the battery with 300 ma of charging current to
maintain a fully charged battery.
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SECTION II
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49. GENERAL.

4-10. This section provides a discussion of the circuits
comprising the VHF transmitting set and the UHF trans-
mitting set. The discussion follows a logical operational or
signal flow and is presented in the same functional sequence
as in the preceding section.

4-11. OSCILLATOR AS8.

4-12. There are three configurations of the crystal-
controlled oscillator (8004290G2, 8004290G3 and
8009546G1). The oscillator module consists of a crystal

" controlied oscillator stage, a buffer amplifier stage, and an
oven with associated heaters and temperature control cir-
cuitry. See figure 6-3 and figure 6- 4 . The G3 oscillator
configuration is for Army use only. The oscillator-multi-
plier module (8009546G1) consists of a controlled oscil-
lator and multiplier stage, a buffer amplifier stage and an
output amplifier stage. No oven is required.

4-13. CRYSTAL OSCILLATOR. (8004290G2). The
oscillator stage Q1 has its base voltage held at a constant
value by a voltage divider consisting of R1 and R2. Crystal
Y1 is coupled to the emitter by C4 and to a tap on L2 by
C6. C6 and RS control the drive level to Y1 and also isolate
it from inductive and capacitive effects of the driving
circuitry. The coupling network C4 and R4 also tends to
isolate the crystal. Variable capacitor C3 is tunable for
resonance at the crystal frequency.

4-14. BUFFER AMPLIFIER. The oscillator
stage output, from a tap on L2 is coupled ‘through
C7 to the base of buffer amplifier Q2. This stage
is adjusted for resonance at the crystal frequency
by variable capacitor C13. The output fror'n atap
on L4 is coupled through C10 and-a matching pad
consisting of R10 and R11 to coaxial conn?ctor P2.
The signal at the junction of C10 and R10 is detec_ted
By CR1 and applied to the exciter front paflel major
Test point OSC. The signal is ﬁlterec.l Py pi filter
C11, L5, and C12 and becomes a pos:flve voltage
Whose level is proportional to the oscillator output.
Power supply decoupling is perform.ed by C?, L3,
C8, R23, and C14. The buffer amplifier B+ is
Keyed by the keyer control transfer module.

4-15. OVEN. A proportional temperature control
system is utilized in the oven. The oven is maintained st a
near constant temperature (75 degrees C + 5 degrees) by
heaters HR1 and HR2 and associated sensing and control
circuitry. Power for the heaters is supplied by the
unregulated output (22 to 39 volts dc) from the power
supply module. The 22 to 39 volts is dropped through R12
and regulated a¢ +6.2 volts at the cathode of zener diode
VRI. Regulation is required at this point to allow the
temperature sensing circuit to operate from a source voltage
which has such a wide variation. The +6.2 volts is applied
across a voltage divider made up of thermistors RT1, RT2,
RT3 and potentiometer R16. R16 is used to control the
oven temperature. The wiper of R16 is connected to the
base of common emitter amplifier stage Q3. R16 and the
thermistors form a temperature sensing circuit. The voltage

4.2 Change?2

across R16 increases as the temperature in the crystal oven
increases. At power turn-on, the crystal oven will be at room
temperature. The resistance of RT1, RT2, and RT3 will be
high and very little voltage will be picked off at R16. Q3
will then be in the cutoff region. The base drive of Q4 is
controlled by R14, Q5 and R15. As the oven approaches
the operating temperature, more and more voltage is
applied to the base of Q3 which, driven into conduction,
shunts a portion of the base drive current for Q4 to ground.
This reduces the conduction of Q4 and current flow
through heaters HR1 and HR2. Zener diode VR2 clamps

‘the collector voltage of Q5 to a constant level as the 22 to

39 volt drive changes. Q5 and R19 through R22 hold the
power dissipation in HR1 and HR2 constant as the 22 to'39
vdc level changes by controlling the base drive of Q4. The
low voltage side of the heaters is brought out to the front
panel major test point OVEN.

4-16. EXTERNAL OSCILLATOR INPUT. An
external oscillator may be used in lieu of a crystal. The
crystal must then be removed from the circuit and the
external oscillator output connected to coaxial connector
J1. The external oscillator must be adjusted to the proper
frequency to serve as a local oscillator with a power level
input of —5 dbm to 0 dbm. C3 and C13 are adjusted for
peak output just as they were when using a crystal.

4-17. CRYSTAL OSCILLATOR. (8004290G3). The
oscillator stage Q1 has its base voltage held at a constant
value by a voltage divider consisting of R1 and R2. Crystal
Y1 is coupled to the emitter by C4 and to a tap on L2 by
phase network Z1. Z1 controls the phase and magnitude of
the drive level to Y1. Z1 and RS isolate Y1 from inductive
and capactive effects of the driving circuitry. The coupling
network C4 and R4 also tends to isolate the crystal from
the transistor, Variable capacitor C3 is tunable for
resonance at the crystal frequency. Power supply
decoupling is provided by C1, L1, C20, C14 and R23.

4-18. BUFFER AMPLIFIER. The oscillator stage
output, from a tap on L2 is coupled through C7 to the base
of buffer amplifier Q2. This stage is adjusted for resonance
at the crystal frequency by variable capacitor C13. The
output from a tap on L4 is coupled through C10 and a
matching pad consisting of R10 and R11 to coaxial
connector P2, The signal at the junction of C10 and R10 is
detected by CR1 and applied to the exciter front panel.
major test point OSC. The signal is filtered by pi filter C11,
LS, and C12 and becomes a positive voltage whose level is
proportional to the oscillator output. Power supply
decoupling is performed by C8, L3 and CS. The buffer
amplifier B+ is keyed by the keyer, control transfer
module.

4-19. OVEN. A proportional temperature control sys-
tem is utilized in the oven. The oven is maintained at a
near constant temperature (75 degrees C + 5 degrees) by
heaters HR1 and HR2, and associated sensing and control
circuitry. Power for the heaters is supplied by the un-
regulated output (22 to 39 volts dc) from the power



supply module. R28 is the load resistor for the metering
circuit and R2S is the multiplier resistor that furnishes the
proper level for the OVEN front panel major test point. L6
and C19 fumnish decoupling to the oven metering line. The
requlated voltage is furnished to the resistance bridge of
R13, R16, Ri4, R19 and RT1. Resistor R12 and R15
establish the dc operating voltage of the operational

amplifier AR1. Potentiometer R16 is used to control the -

oven tempersture and is sdjusted for.a terperature of 75

" degrees C + § degrees. With this adjustment the bridge is

|

and pin 2 and 3 of AR] are at the same voltage.
t power tum on, the oven is at room temperature. The
of RT1 will be high which will cause pin 3 of
1 to be low and output of AR1 low: Transistor Q3 will
be turned on by base drive through R22, R20 and VR1.
Vith this conduction the collector current of Q3 furnishes
base drive to Q4. Q4 s tumed on and fumnishes collector

E%’

voltage. of AR1 to decresse drive to Q3 and Q4 which re-
duces heater current. At the operating temperature the
output of AR1 is high so that Q3 is almost tumed off
which reduces base drive to Q4 and reduces the heater
current to almost zero. VR1 assures that Q3 is tumed off
when heater current is not required ‘as in the case when
ambient temperatures exceed the oven temperature,

4-20.! EXTERNAL OSCILLATOR INPUT. An
external oscillator may be used in lieu of a crystal. Remove
exciter cover. Disconnect cable P2 of the oscillator module
_from the double or quadrupler module. Remove oscillatur
cable P3 from its stowage clip at rear of oscillator module
and connect it to the doubler or quadrupler connector J1.
Secure cable P2 in stowage clip. The crystal must then be
removed from the circuit and the external oscillator output
connected to coaxial connector J1. The external oscillator
must be adjusted to the proper frequency to serve as a local
oscillator with a power level input between +7 to +13 dbm.

421. OSCILLATOR-SYNTHESIZER. (Fig 6-45)

4-22. GENERAL. The oscillator-synthesizer generates
selectable stable frequencies by a voltage-tuned oscillator.
The selected oscillator output frequency is fed to a
prescaler counter which divides the frequency by 4 and
feeds it to a variable counter. The variable counter further
divides the frequency by a ratio of 9000 to 15,999 as
determined by the settings of the frequency select
thumbwheels. The division ratio of the counter is such that
when the voltage-tuned oscillator is generating the correct
frequency, the output of the variable counter is 1.5625
khz. This output signal is fed to a phase detector and
compared with a 1.5625 khz reference signal. The 1.5625
khz reference signal is derived from a precision

are divide by 10 counters.
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crystal-controlled oscillator and a digital fixed-frequency
divider counter. The phase difference between these two
signals determines the d< voltage which controis the
voltage-tuned oscillator such that phase Jock with the
reference oscillator is maintained. The nominal output level
of the oscillator is +14 dbm + 3 dbm.

4-23. REFERENCE GENERATOR. The reference
generator ‘contains a temperature compensated crystal
oscillator which provides a 3.2 mhz signal. Temperature
stability is obtained without the use of an oven. A
screwdriver trimmer adjustment is provided in the side of
the crystal housing, covered by a removable, reusable sealed
access cover. This cover is behind the hole plug located on
the front of the synthesizer below the thumbwheel
switches. The oscillator operstes from the +20 vdc
regulated. It is followed by an integrated circuit divider
with straight-binary division by 2048, which operates from
the +5 vdc regulated. The output from the reference
generator is a square wave approximately 5 volts
peak-to-pesk, which is coupled to the phase comparator

_ input. This is a soider sealed module and should not be

serviced except by the manufacturer.

4.24.. DIVIDER/CONTROL. This board determines the
output frequency. The board contains a prescaler (divide by
4) and a variable counter with its associated frequency
selection switches. The rf sample from the rf generator
board is fed through attenuator R15 and R16. CS5 is a d-c
block which couples the rf to the base of amplifier Q4. This
device places the rf at a dc level of about 3.2 volts by virtue
of bias resistors R17 and R18 which is the optimum input
level for U8, U8 is an emitter-coupled logic dual-D flip-flop
which is hooked up to divide the input rf signal (56.25 mhz
to 99.9937 mhz) by 4. The output of U8 is fed to an
emitter coupled pair Q1 and Q2. This circuit amplifies the
output of U8 and shifts the signal level to that of TTL
(transistor-transistor logic). Q3 is used as a saturating switch
which drives the first logic gate. )

4-25. The variable counter number
(divide by N), is ‘essentially a chain of
programmable counters constructed entirely
with monolithic integrated circuits. The
division ratio N ranges from 9000 to
15,999 and is programmed by generating
binary logic levels with the 4-digit fre-
quency selector thumbwheel switches. The
first 3 switches are inverted ''nines"
complement binary coded decimal (bcd).
Switch S&4 is hexadecimal code which pro-
grams US (divide by 16). $S1, S2, and S3
program U2, U3, and U4 respectively, which
Assuming the
thumbwheels are set to 99.993 this means
all switches aré made placing a ''low" on
all the inputs, so the division ratio is
15,999. Thus the signal is coupled

‘through the NAND gate (U7) following Q3

4.3
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and into U5, This divides the input 24.9984375 M bits/
sec pulse train by 16. The output of U5 drives the input of
U4 which divides by 10. This signal then drives U3, which
drives U2, each of which divide by 10. When the counter
reaches 99.99375 (by dial), and 15,997 pulses have been
counted, the inputs to the Ul AND gates (6-46) are all
high, which enables a 3 input AND gate of U6 (pins 3,
4, and 5). On the 15,998th pulse, U6 changes state, which
resets U2, U3, U4, and US and activates U7 pulse
stretcher, which generates a negative 1.5625 kHz sample
pulse (aproximately 10 microseconds) at E3. The NAND
gate of U7 (pins 1 through 6) and C4 and R14 are used
to generate and shape a pulse whenever the signal at U7-1
undergoes a negative transition. The 15,999th pulse
occurs at the same time the reset pulse is present at pin
1 of U2, U3, U4, and US. Therefore, this 15,999th pulse
has no effect and the counter remains in the reset
condition. The next clock pulse after 15,999 starts a
new count. It is important to note that the sample pulse
at E3 occurs always on the 15,999th pulse and a new
count always starts after the 15,999th pulse. :

4-26. If the thumbwheéls are set to numbers other than

99.9937, the inputs to the divider counters are made high .

through the switch. Z1 is a resistor network consisting of
15 each 4.7K ohm pull-up resistors with one lead common
to pin 16 (B+). No change will occur until the data strobe
drops to a logic zero (Q of U6 upon full count). At that
time the data on the inputs will be transferred to their
associated counters and the count will take up from there
on the next clock pulse, Under these conditions, the count
required will be shortened by the amount of the preset
inputs. ' -

427, RF GENERATOR. The tf generator provides the
output signal of the synthesizer, as well as driving the
divider control prescaler, The printed wiring board contains
the oscillator, limit controls for the oscillator, a buffer
amplifier, a final amplifier, and a voltage regulator. The
oscillator is basically a voltage-tuned Hardey circuit, with
L2, CR1 and CR2 the tank. CR1 and CR2 are voltage
variable capacitors (varactor diodes) whose capacity is
dependent on the amount of reverse voltage. This control
voltage is obtained from the output of the phase
comparator, and is coupled through R29 and R3, with C22
used as a bypass. Q1 is a high-frequency field-effect
transistor, with R1, R2, R35, R36 and R37 providing bias

and feedback. C2, C3, C7, C26 and C27 are all bypass -

capacitors, and C5 and C25 are blocking capacitors. L1 is
an autotransformer and is used to couple the signal out to
the buffer amplifier Q2, through R4, C4 and C28.

428. RI10 is a d-c feedback resistor, and R9 is the

collector load. L3, C11, L4 and C12 are low-pass filter

sections to reduce the second harmonic, with C8, C9 and
C23 used as bypasses. L5 is an antotransformer and couples
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the signal into a signal splitter L6. R11, R12, and R13 are
used to attenuate the signal which- goes back to the divider
control. L7, C16 and R15 match the input impedance of
Q3, the final amplifier. R18 is the d-c feedback with R17
the collector load. L8, C17, L9 and C18 are two low-pass
filter sections to reduce harmonics, with C10, C15 and C24
bypasses. L10 is an autotransformer which couples the
signal to C19, a dc block. R19, R20 and R21 are used to
attenuate the signal to provide isolation from loading
effects of the synthesizer output. R22, CR3, C20, R23,
C21, and R24 form an r-f detector which indicates the
presence of rf on the exciter front panel OSC test point.

4-29. Ul isa transistor array of two individual transistors
and two transistors internally connected as a Darlington
circuit. Ul is used as a voltage regulator, with VR1 the
zener reference. Q4 and QS are used to limit the control
line voltage to the oscillator. They are turned on by S1 on
the divider control. This switch has binary coded decimal
outputs and depends on the frequency selected by the first

thumbwheel switch. Either or both Q4 and QS may be
turned on. When either is turned on, a voltage limit is
developed across the precision resistors which are coupled
to the control line. This voltage over-rides the control
voltage from the phase comparator and limits the oscillator
range. This prevents the synthesizer from locking falsely on
a harmonic.

4-30. PHASE COMPARATOR. The phase comparator
converts the difference between the phase of the variable
counter and the reference generator to an error voltage. -
Note that the frequency of these two signals is the same,
but they differ in phase. Q3 is a voltage regulator of the
capacitor multiplier type. C9 and R13 are filters for the
regulated 18 to 20 vdc input supply. VR1 is the zener diode
which provides the reference voltage. C7 and CB are bypass
capacitors for VR1, with R11 and R12 the bias for Q3. C5,
C6, and R are filters for the regulated output of Q3. R28
is a decoupling component to further filter the input
voltage to the reference generator. R27 is the current limit
for VR2, which is the zener diode voltage reference for the
5 volt supply to the reference generator. Q1 is a switch for
the square wave from the reference generator. R1, R2 and
C1 differentiate the leading edge of the incoming square
wave to cause a quick turn on of Q1. This drives the ramp
generator Q2. When Q1 conducts, it discharges C2 and C3,

and pulls the base and emitter of Q2 toward ground. After
Q1 tums off, C2, C3, R4, and RS are used as an RC time
constant to create a ramp. Since Q2 is an emitter follower,
the output is bootstrapped back to the base to increase the
ramp. R7 is used to linearize the ramp. R6 and R8 are bias
resistors for Q2.

431. Q5 is a switch for the negative pulse from the
divider controt circuit which is differentiated by C10 and
R15. R14 and R16 are bias resistors. C11 and R17 couple
the leading edge of the signal to the gate of Q6 while also
providing a high impedance. The ramp generator output is
applied to the source of Q6 and is a varying dc voltage.
When the sample pulse from the divider control is applied,



'‘Q6 conducts the d< level that is on the source at that
particular instant and this d-c level is stored on C12. This
level is held until the next sample pulse. Thus the circuit
“samples” the d< level of the ramp, and “holds” it. This
“hold”™ voltage is a continuous voltage that is proportional
 to the phase difference of the two input signals. During

search mode (before ph‘ue lock occurs), CR1 or CR2
conduct because there is greater than 0.6 volt across them.
. After phase lock occur, the volup differential is low and
R2S provides isolation for any noise that might be present.
U1 is a high input impedance operational amplifier which is
used 83 a d level shifter to provide the proper d-c level for
the voltage-tuned oscillator. It has aimost unity gain, with
R19 and R26 providing the nominal operating level. R21,
Cl4, R22, C15, R23, C16, R24 and C18 form a
multi-section low-pass filter which is used to remove any
undesired s signal from the control voltage to the
voltage-tuned oscillator. During search mode, most of the
filter is bypassed by L1 and CR3 or CR4, which conduct
when the voltage differential is grester than 0.6 volt.

4-32.. SWITCHING REGULATOR. This printed wiring
board consists of an input filter, a power switch driver, and
an output filter. The input filter, is C1, C2 and L3. Ul
is the switch driver, with R3 used as a short circuit pro-
tector. R4, RS, and R6 is a voltage divider string. L1 is
an inductor which filters the dc pulses from the power
switch. Operation consists of Ul being turned on by the
feedback sensor after it drops to a sufficiently low value.
It is an operational amplifier with its own internal refer-
ence diode. It operates as a switch and is either on or off.
It drives an mtegrated circuit mounted on the back of the
synthesizer which is a power switch. This switch con-
ducts the unregulated dc for short pulses, operating at 40
khz switching frequency. C4, C5, and L2 form an ad-
ditional filter to smcoth the 5 volts.

4-33. OSCILLATOR-MULTIPLIER A8 (G1).

4-34. ' GENERAL. The oscillator-multiplier module con-
sists of a crystal controlied oscillator and multiplier stage,
a buffer amplifier stage and an output amplifier stage
that provides the necessary drive s:gnal to the multiplier
module, The oscillator-multiplier requires a fundamental
mode crystal operating in the frequency range of 11.2§
mhz to 99987500 mhz. (See paragraph 3-8 for crystal
frequency selection). The output frequency from the
module is five times (X5) the crystal frequency. Figure
6-5 is a schematic of the oscillator-multiplier module.

4-35. OSCILLATOR-MULTIPLIER. The oscillator stage
Q1 is a modified Colpitts type crystal oscillator circuit,
with base bias voltage held constant by the voltage divider
consisting of R3 and R4. Crystal Y 1 operates in an anti-
resonant mode, with the parallel capacitors C25,C2 and C3
controlling the operating frequency. C3 is the frequency
adjust capacitor on the front panel of the oscillator-multi-
plier, C25 is an internal adjustment set at the factory so
that the output frequency is proper with C3 adjusted
to mid range. This allows for plus or minus front panel
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adjustment of frequency for crystal having an initial error
up to + 25 parts per million (ppm). Capacitor C4 and C5
provnde the oscillator feedback divider, with Rp the
transistor emitter resistor. The collector circuit of Q1 is
tuned to the fifth harmonic of the oscillator, with the
resonant circuit consisting of L2 in parallel with C10 and
C11, with C10 the front panel tuned element. The dc in-
put for Q1 consists of a 12 volt regulator circuit with zener
divide VR1 providing the regulator action, and R6, R1,

C6 and C7 providing the necessary filtering and decouplmg
to isolate the oscillator stage. Resistor R2 serves as the col-
lector current limiting resistor, and C8 serves as the rf de-
coupling capacitor for the tuned collector circuit. Resistor
R7 and capacitor C9 provide loose coupling to the Hi Q
tuned filter consisting of L4 in parallel with C15 and front
panel tuned C16. This Hi Q filter circuit aids in eliminating
the unwanted harmonics, and allows the fifth oscillator
harmonic to pass when properly tuned.

4-36. BUFFER AMPLIFIER. Transistor Q2 serves asa
buffer emitter follower stage, with its high input resistance

providing a minimum loading to the tuned circuit of L4,

C15 and C16. Resistor R8 and capacitor C17 couple the
filtered fifth harmonic to-the base of emitter follower Q2.
R9 and R10 are bias resistors for Q2, and R11 serves as
the output emitter resistor.

4.37. OUTPUT AMPLIFIER. Transistor stage Q3 serves
as the rf output stage from the oscillator-multiplier. The
signal is coupled to the base of Q3 through parasitic sup-
pressor resistor R14. Emitter resistors RIS and R16 pro-
vide emitter biasing, with R15 serving as an emitter de-
generating resistor to -protect against gain variations of
this amplifier due to transistor gain variations. C22 serves
as emitter bypass capacitor. The collector of the rf tuned
circuit consists of L3, C20 and front panel tuned C21.
This stage is likewise tuned to the 5th harmonic of the
oscillator. The rf output is coupled through C19 to a 2db
pad consisting of R18 and R19. The pad serves as a buffer
between the output stage and the circuit to be driven, and
additionally serves as a resistive drive source of approxi-
mately 50 ohms to the output coaxial cable and con-
nector.

4.38. METERING CIRCUIT. A tuning detector circuit
consisting of R17, rectifier diode CR1, f filter C24, L6,
€23 and meter scaling resistors R12 and R13 provide a dc
tuning indication to the transmitter or receiVer oscillator
test point.

4.39  The dc input for Q2 and Q3 is filtered and de-
coupled to provide B+ isolation by components C13, C12,
L1, Ci4 and L3, Capacitor C18 serves as the of decoupling
capacitor for the Q3 tuned collector circuit. J1, a BNC
connector on the oscillator front panel, provides a fre-
quency monitoring test point, for tuning frequency adjust
capacitor C3 to the desired frequency accuracy.

440. EXTERNAL INPUT. Additionally, J1 can be used
as an external signal generator input if desired. Crystal Y1
should be removed however, and it is still necessary to
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adjust C16 and C21 front panel tuning adjustments and ob-

serve the oscillator test point to obtain maximum output.
External drive level should be 1 to 2 volts rf s input.

441. DOUBLER, RADIO FREQUENCY (VHF) A9.

442. The frequency doubler doubles the crystal
oscillator frequency. See figure 6.6. The input signal is
fed into doubler transistor Q1 through input coupling
capacitor C2. R1 and R2 provide bias for Q1. The output
tuned circuit from the collector of Q1 consits of L2 in
parallel with C5, tuned to twice the input frequency. L3
which is wound on the same, form as L2 provides the
transformer-coupled output to the input of grounded-base
buffer amplifier transistor Q2. The signal is coupled into
Q2 _through C4. The output signal from Q2 is fed from its
collector through R12 to the tuned circuit consisting of
C11 and LS, which is also tuned to twice the frequency
of the input signal. LS is used as an autotransformer with
its output coupled from the center tap through C9 and
through a 3-db pi pad attenuation network consisting of
R15, R16 and R17 to coexial output connector P2. A
feedback gain control circuit is used in the frequency
doubler to provide a stable output signal amplitude.

Following the output capacitor C9 is a detector consisting
of CR2, and filter network C13, L6, and Ci4. This
detector provides a dc output proportional to the signal
amplitude at the output of capacitor C9. The detector dc
is fed through an attenuation _network consisting of
potentiometer R9 and resistors R8 and R10, to the base
of Q3 which operates as an amplifier. Biasing of Q3 is
accomplished by the feedback dc signal to thermistor
RT1, and resistor R7 in the base of Q3. Thermistor RT1
provides temperature compensation for the overall system,

443.  The dc output level from Q3 controls the base
- voltage of Q2 which, in turn, operates as a gain-controlled
stage in the path of the rf signal. If the output signal is
too large, the dc voltage detected by CR2 provides a high
positive output which, in turn, is fed through Q3 to the
base of Q2 decreasing the gain of Q2. This loop action
provides a constant output signal level by reducing the
signal level at CR2 to the nominal level which is expected
at the output. Potentiometer R9 adjusts the output signal
level from the doubler. R11 serves as a current limiting
resistor for the tuning meter which is located on the front
panel of the exciter unit. The dc voltage to the doubler is
provided by a keyed +20-volt signal. This +20-volt signal
exists only when the transmiiter is keyed in the transmit
operation. When the transmitter is keyed off, no & is
applied to the doubler and, consequently, no doubler of
output signal is obtained. L1 and C3 provide decoupling
action for the collector circuit of Q1. L4 and C7 provide
decoupling action for the collector circuit of Q2. R14 and
C8 provide noise decoupling on the B+ input to the

4.6 Change 2

doubler from the keyed +20-volt line. The input signal
level required by the doubler at J1 is approximately 10

milliwatts. The output signal level obtained at J2 is

approximately 10 milliwatts.

444. QUADRUPLER (UHF) A9.

4-45. The frequency quadrupler provides an output
frequency four times that of the crystal oscillator. See
figure 6-7. The output of the quadrupler is fed to the
driver/power amplifier. The input signal from the crystal
oscillator at J1 is fed through coupling capacitor C2 to
the base of Q3. Q3 serves as the frequency quadrupling
stage with the output circuit at the collector tuned to
four times the input frequency. R1 and R20 provide the
bias for Q3 through rf choke L3. The tuned circuit on
the collector of Q3 consists of capacitor C15 and
inductance L2. The center tap on L2 provides the output
to the following stage, Q1, through coupling capacitor CS.
Q1 serves as a grounded-base buffer amplifier to the
quadrupled frequency. L4 and C22 form the resonant
circuit at the quadrupled frequency. The tap on L4
provides the output signal to be fed to Q2 through
coupling capacitor C10. Q2 serves as an additional buffer
and provides additional gain for the quadrupled
frequency. Biasing for Q2 is obtained from voltage
dividers R8 and R16, through rf choke L6. The collector
output circuit of Q2 consists of C28 in' parallel with L8
tuned to the quadrupled frequency. The center tap on L8
provides the output to a 3 db pad consisting of R23,
R24, and R25. Output connector P2 follows the 3 db
pad.

446. An automatic gain controlled feedback circuit
provides a constant rf level output. An rf detector circuit
following output capacitor C16 consisting of CR3 and
filter components C29, L9, and C14 provides a dc level
proportional to the output rf signal level. The dc level is
fed to the base of Q4 through R15 which is the gain
controlled feedback potentiometer. Q4 serves as a dc
amplifier with the output from its collector coupled to
emitter-follower transistor Q5. The dc output from QS
serves as the B+ for buffer amplifier Q1 as well as the
bias for the base of Q1. By either increasing or decreasing
the dc voltage, the gain of Q1 can be changed to
compensate for variations in rf level output. A keyed
+20-volt dc fed through P1.5 serves as the B+ for Q2, Q3,
and Q4. R22 and C32 provide input B+ noise decoupling.
Regulated +20-volt dc serves as the B+ for Q5. The
regulated B+ is .introduced through P1-3 into the
decoupling network consisting of R21 and C31. L1, C9,
and C23 serve as a decoupling network for the collector
of Q3. L5, C27, and C8 serve as the decoupling network
for the collector of Q1. L7, C17, and C18 serve as the
decoupling network for the collector of Q2. The meter



output is obtained from the detector circuit following
capacitor C16. A current limiting resistor for metering,
R9, provides the proper readings to the test meter located
on the exciter front panel when the switch is in the
MULTR position. Additional capacitors and resistors are
.used in the emitter circuits of Q2 and Q3 to serve as
biasing for these stages. R5 and R4 serve as the biasing
level resistors for Q1 with capacitor C24 and C6 serving
to reduce any ac signals that may be present at the base
of this transistor. The input power level required to drive
the quadrupler module is approximately 10 milliwatts
from the crystal oscillator. The output power from the
quadrupler is approximately 10 milliwatts.

.447. QUADRUPLER REVISED

448. Figure 68 shows the preferred configuration of
the UHF quadrupler to assure minimum spurious antenna
conducted signals. This configuration differs from the
early configuration by incorporating rfi shields between
the first and second stage, and second and third stage.
Also an imput resistor has been added and a circuit coil
value change has been made to obtain a 50-ohm input
impedance. Coil tap chrnges and circuit value changes
have been made to assu: ...ability.

449. DRIVER/POWEK AMPLIFIER (VHF) A10.
4-50. DRIVER/POWER AMPLIFIER (VHF) A10
4.51. Different pdwer amplifiers are

required for the VHF mode and the UHF

mode; each system will be described below.py,

See figure 6-9.
are rf decoupling filters to prevent rf
radiation from this module into the

exciter system.
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P3 which is a 50-ohm output that drives
the input of the tunable filter FL2. A
considerable amount of decoupling and B+
line filtering is necessary to prevent
spurious oscillations between the stages
of this module and to prevent rf from
feeding out of the driver stages to the
rest of the exciter. €8, €9, C11, C12,
C18, C19 and L5, L6, L9, L10 and L11
provide the decoupling necessary to pre-
vent rf leakage and interstage oscilla-
tion. L5, L6, L9, L10 and L11 are’
ferrite heads with wires running through
their cores. These serve as rf chokes
and present a high impedance path for rf
on thése lines. Lead lengths on all
components of this module are very criti-
cal as any additional lead length

creates more inductance and, consequently
could ups=t the impedance matching and
overall operation. For proper operation,
the driver requires a nominal 10 milli-~
watt input and with a maximum apc signal
on the input to FL3, the output of the
driver at P3 will be approximately 8
watts. This amplifier is broadband,

‘amplifying all frequencies from 116 to

150 mhz. The driver output at P3 is fed
to tunable filter FL2, which is a tunable
narrow band pass filter which when
properly tuned, returns the rf signal back
to the input of the amplifier section on
FL1 through FL5 are rf decoupling

Filters FL1 through FL5 fiiters to prevent rf radiation from
- entering other parts of the exciter. Rl

is switched in or out of the system de-

R1 is a resistor that is pending on the position of S6, the TUNE-

switched in or out of the system depend- (QPERATE switch, on the exciter front panel.
ing on the TUNE-OPERATE position of S6 on |n the TUNE position, R1 is switched in to
the exciter front panel. In the TUNE the collector of the driver transistor con-
position, Rl is switched in to the collec-pected to E4. When the switch is in the
tor of the driver transistor connected to QpgRATE position, R1 is shorted by switch-
C12. When the switch is in the OPERATE ing across pins 3 and 5 of P1. R2 is a
position, R1 is shorted by switching current limiting resistor for front panel
across pins 3 and 5 of P1. R2 is a cur- petering when the meter switch is in the
rent limiting resistor for front panel FLTR TUNE position.

metering when the test switch is in the
FLTR TUNE position. 4-53, POWER AMPLIFIER (VHF) A10A2.

See figure 6-11.

The rf input is at a 50-ohm level
from the driver output and is fed through
FL1 to P4 and proceeds through the match-
Ing network consisting of L1, C1, L2,

4.52. The collector of Q3 is coupled
through matching transformer L14 through
€20 and the impedance matching network

consisting of L15, L16, C21, and C22 to

4.7
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€2, L3, C3 and C4 to the input amplifier
Q1. The matching network provides the
proper impedance match from the 50-ohm in-
put to the input impedance of Q1, R1, R2
and L4 are dc bias dividers for Q1. The
amplified output of Q1 is coupled through
inductor L5 through the broadband inter-
stage matching network consisting of L5
C11, €12,-L7, C16 and C17 to the input of
Q2. R3 and L9 provide the dc bias return
for Q2. The amplified output from-the
collector of Q2 is coupled through the
matching network consisting of transformer
L13, €26 and C27 providing the broadband
output impedance of 50 ohms to:the output
connector P2. A detector circuit consist-
ing of Rk, R7 and CR1 with filter compo-
nents R6, C23, R5, and (22 providing the
proper filtering of the detected output
provides a monitored rf test point output
for rf power output at the PWR AMPL posi- .
tion of the front panel test switch., A
cons iderable amount of decoupling is
required in this module to prevent inter-
stage oscillations and to prevent unwanted
rf radiation into other areas of exciter.
¢s, ¢6, c7, c8, c9, ci10, Ci13, C14, C25 and
C28 are all decoupling capacitors which
work in conjunction with decoupling induc-
tances L6 and L8 to provide the necessary
decoupling. The power amplifier is broad-
band amplifying signals from 116 to 150
mhz. When driven with an 8-watt signal
level at P4, approximately 50 watts is

obtained from the output jack P2. The
input dc required for this stage from
FL1 is a nominal 20 volts dc. As in the
driver unit, lead lengths are extremely
critical for proper operation.

4-54. DRIVER (VHF) A10Al. See figure 6-10 The of
output from the muitiplier module enters the driver at J1
driving amplifier. Q1 through an impedance matching
network consisting of Z1, R1, C1 and L1 which provides a
broadband 50-ohm input match to the input impedance of
Q1. C2 serves as a coupling capacitor and R2 and R4
provide the proper .bimsing to the base of Ql. The
modulstion and apc changes the biss on this stage to

modulation and proper output power. The
modulation input or apc input to this stage is at E1 through
FL3. C3 is for f bypass. Resistors: RS and R6 serve ss
stabilizing emitter resistors for Q1 with capacitors C4-and
CS providing the of retum to ground.. The. output from Q1
is coupled through matching transformer L2 and the

mat-hing network consisting of L3, L4, C6 and C7 to
provide the proper interstage match between Q1 output
and the base input to amplifier Q2. C10 serves as a
coupling/dc blocking capacitor between these stages. R?
and L7 provide a dc return path for the base current of Q2.
R3 is a swamping resistor across L2. The amplified output
on the collector of Q2 is fed through matching transformer
LS, through . the broadband interstage matching network
consisting of C13, C14,C15,C16,C17 and L12 to the base
of Q3. RS is ‘a swamping resistor across L8 to provide
proper broadband operation of the interstage network. R9
and-L13 serve as a base dc return for Q3. Z2 and C23 serve
as a trap at 120 mhz to reduce excessive gain.

4-55. The collector of Q3 is coupled through matching
transformer L14 through C20 and the impedance matching
network consisting of L15, L16, C21, and C22 to P3 which
is a 50-ohm -output that drives the input of the tunable
filter FL2. A comsiderable amount of decoupling and B+
line filtering is mecessary to prevent spurious oscillations
between the stages of this module and to prevent rf from
feeding out of the driver stages to the rest of the exciter.
C8, C9, C11, C12, C18, C19 and LS,L6,L9,L10 and L11
provide the decoupling necessary to prevent,rf leakage and
interstage oscillation. LS, 1.6, L9, L10 and L11 are ferrite
beads with wires running through their cores. These serve as
of chokes and present a high impedance path tor rf on these
lines. Lead lengths on all components of this module are
very critical 'as an additional lead length creates more
inductance and, consequently, could upset the impedance
matching and overall operation. For proper operation, the
driver requires a nominal 10 milliwatt input and with a
maximum spc signal on the input to FL3, the output of the
driver at P3 will be approximately 8 watts. This amplifier is
broadband, amplifying all frequencies from 116 to 150
mhz. The driver output at P3 is fed to tunable filter FL2,
which is a tupable narrow band pass filter, which when
propedy tuned, returns the rf signal back to the input of
the amplifier - section on P4. FL1 through FLS are rf
decoupling filiers to prevent rf radistion from entering
other parts of the exciter. R1 is switched in or out of the
system depending on the position of S6, the
TUNE-OPERATE switch, on the exciter front panel. In the
TUNE position, R1 is switched in to the collector of the
driver transistor connected to E4. When the switch is in the
OPERATE position, R1 is shorted by switching across pins:
3 and 5 of P1. R2 is a current limiting resistor for front
panel metering when the meter switch is in the FLTR
TUNE position. See figure 6-9.

4-56. POWER AMPLIFIER (VHF) A10A2. See figure 6-12.
The of input is at a 50-ohm level from the driver output and
is fed through FL2 to P4 and proceeds through the
matching network consisting of L1, C1,C2,L3,C3 and C4
to the input amplifier Q1. The matching network provides
the proper impedance match from the 50-ohm input to the
input impedance of Q1. R1, R2 and L4 are dc bias dividers
for Q1. The amplified output of Q1 is coupled through the



broadband interstage matching network consisting of LS,
C29, L16, L14, C11, L15, L7, C30, C16 and C17 to the
input of Q2. R3 and L9 provide the dc bias return for Q2;
R8 with R3 provides quiescent dc bias for Q2. The
amplified output from the collector of Q2 is coupled
through the matching network consisting of transformer
L13, C26 and C27 providing the broadband output
impedance of 50 ohms to the output connector P2. A

- detector circuit consisting of R4, R7 and CR1, with filter
components R6, C23, RS, and C22 providing the proper
filter of the detected output provides a monitored rf test
point output for rf power output at the PWR AMPL
position of the front panel test switch, A considerable
amount of decoupling is required in this module to prevent
interstage oscillations and to prevent unwanted rf radiation
into other areas of the exciter, C5, Cé, C7, C8, C9, C10,
C13, C14, C2S, and C28 are all decoupling capacitors which
work in conjunction with decoupling inductances L6 and
L8 to provide the necessary decoupling. L17, L18, L19,
L20, L21, and L22 are ferrite beads placed on the dc line to
provide decoupling. The power amplifier is broadband
amplifying signals from 116 to 150 mhz. When driven with
a 3-watt signal level at P4, approximately 10 watts is
obtained from the output jack P2. The input dc required
for this stage from FL1 is a nominal 20 volts dc. As in the
driver unit, lead lengths are - xtremely critical for proper
operation. .

4.57. DRIVER/POWER AMPLIFIER (UHF) A10.

4-58.  See figure 6-13. R1 is a current limiting resistor
which is shorted in the OPERATE position of the
TUNE-OPERATE switch on the exciter front panel. In
the TUNE position, B+ flows through R1 and FL4 to
C31 on the driver amplifier. This limits the drive current

to the driver stage which drives the tunable filter FL2,

preventing a possible burn-out of this filter. R2 is a seties

limiting resistor for the test meter in the TUNE position -

on the test switch of the exciter front panel. Filters FL1
through FLS act as rf decoupling filters to prevent rf
from radiating into other portions of the chassis. Two B+
lines and two ground lines carry the current for this
module, two pins being required because of the current
requirement. The rf input enters at J1 of the driver
amplifier. Connector P3 is the output connector to the
external tunable filter FL2; P4 is the return from the
tunable filter, back to the driver amplifier. E2 is the output
of the driver amplifier to the power amplifier, A2. The
output from the power amplifier is on E3 which feeds
hybrid A6 which splits the power in two directions and
out of E2 and E3 to power amplifiers A3 and A4. Power
amplifiers A3 and A4 are similar to power amplifier A2.
The outputs from these amplifiers are on E3 and are fed
to hybrid AS through E1 and E3. The hybrid sums the
two inputs and feeds the output line P2.
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4-59. DRIVER (UHF) A10A1l. See figure 16-15. ., The

50-ohm rf output from the multiplier enters et J1. 22,Z1
and C6 serve as an input matching network to Q1. C§
serves as a coupling capacitor and R6 and R7 provide the
dc bias and apc or modulation input to Q1. R8 is a
stabilizing emitter resistor bypassed by C11, CI2, and
C13. The amplified output from Q1 is coupled through
the broadband interstage matching network consisting of
L1, C15, R10, C17 and C16 to amplifier transistor Q2.
C16 is the input coupling capacitor for Q2 and R11 and
R12 serving as the bias for Q2, as well as the apc and
modulation input. Modulation is applied fo ES which
serves as the B+ for both Q1 and Q2 and is the source of
the bias for Q1 and Q2. Thus, the apc and modulation
input is on the base and collector of Q1 and Q2. Ri3 is
the stabilizing emitter resistor for Q2, with C18, C19 and
C41 serving as the emitter rf bypass capacitors. The
amplified output from Q2 is coupled through the
broadband interstage matching network consisting of L3,
Z3, R1S5, C22, C48, C45, .26, L25, C46 and L24. This is

" a special design low impedance matching network which

matches the output of Q2 to the input of Q3. R19 and
R18 provide the bias for the input to Q3 with C23
serving as base bypass for the input matching network.
The output from amplifier transistor Q3 is coupled to the
base input of Q4 through the matching network
consisting of L4, Z$, R23, T2, L31, R24 and C29. This
network serves as an interstage matching network. The
amplified output from Q4 is fed from the collector with
L11 as a load inductance with the output fed through the
matching network consisting of L11, L12, C33, C32 and
L13 to output El. This is a 50-ohm output and the
preceding components serve as a matching network
between the output of transistor Q4 and the 50-ohm
input to filter FL2, which is driven from El.

4-60. The retum signal from FL2 returns to E3 with
the input entering through the matching network
consisting of C40, L32, L33, R22, and T3. This is a
matching network between the 50-ohm output from the
filter FL2 to the base input of QS. C38 and R17 serve as
sdditional matching network components. The output
from QS is obtrined from the collector and from load
inductance L19 and is fed through the broadband output
matching network consisting of L19, L20, C37, C36 and
L21 to the output at E2, the 50-ohm drive source. A
considerable amount of decoupling is necessary in this
circuit to prevent spurious oscillations and to prevent
radiation from the driver/power amplifier to other
portions of the exciter unit. C8, C14, C9, C20, C25, C26,
C31, C34, C35, CS1, C50 and C30 with L8, L9, L10,
L28, L29 and L30 all serve as decoupling companents to
prevent s;urious oscillations and re-radiation. R14 acts as
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a decoupling resistor for C8 and Cl4. R9 additionally
serves as 8 decoupling resistor for C9 and C20. L8, L9,
L10, L28, 129 and L30 are ferrite beads which serve as rf
chokes. Q4 is the amplifier stage which has a current
limiting resistor in the collector circuit when the exciter is
in the TUNE mode. The resistor is shorted and the
output of the collector is returned direct to B+ when the
TUNE-OPERATE switch is in the OPERATE position.
This is to protect filter FL2 from excessive rf when the
filter is untuned and tends to dissipate some of the power
radiated out of El.

461. DRIVER (UHF) A10A1Y.

See figure 6-14, The
50-ohm rf output from the multiplier
enters at J1,22,Z! and C6é serve as
an input matching network to Q1.  C5
serves as a coupling, capacitor and R6
and R7 provide the dc bias and apc or

modulation input to Q1. R8 is a stabil-
izing emitter resistor bypassed by C11,

C12, and C13. The amplified output. from

Q1 is coupled through the broadband inter-

stage matching network consisting of L1,
C15, R10, C17 and C16 to amplifier tran-
sistor Q2. C16 is the input coupling
capacitor for Q2 and R11 and R12 serving
as the bias for Q2, as well as the apc
and modulation input. Modulation is ap-
plied to E5 which serves as the B+ for
both Q1 and Q2 and is the source of the
bias for Q1 and Q2. Thus, the apc and
modulation input is on the base and col-
lector of Q1 and Q2. RI13 is the stabil-
izing emitter resistor for Q2, with C18,
C19 and Ci1 serving as the emitter rf by~
pass capacitors. The amplified output
from Q2 is coupled through the broasdband interstage
matching network consisting of L3, Z3, R15, C22, C48,
C45, L25, L26, C46, Z4, C57 and L24. This is a special
design low impedance matching network which matches the
output of Q2 to the input of Q3. R19 and R18 provide the
bias for the input to Q3 with C23 and C52 serving as
additional components for the input matching network.
The output from amplifier transistor Q3 is coupled to the
base input of Q4 through the matching network consisting
of C49, L4, C27, C56 and T2. This network serves as an
interstage matching network with additional matching
network components consisting of C53, R16, C29, L23,
R20 and C47. Inductor L23, C47 and R20 acts as a low
frequency spurious suppression network to prevent
oscillations at low frequencies. The amplified output from
Q4 is fed from the collector with L11 as a load inductance
with the output fed through the matching network
consisting of L11, L12, C33, €32 and L13 to output E1.
This is a 50-ohm output and the preceding components
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serve as a matching network between the output of
transistor Q4 and the 50-chm input to filter FL2, which is
driven from E1.

4-62.  The retum signal from FL2 retumns to E3 with the
input entering through the matching network consisting of
L22, C40, R22, C55, and T3. This is 2 matching network
between the 50-ohm output from the filter FL2 to the base
input of Q5. C54, C38 and RI17 serve as additional
matching network components. L27, C39 and R21 act as
an additional low frequency suppressor to swamp or
prevent low frequency oscillations. The output from QS is
obtained from the collector and from load inductance L19
and is fed through the broadband output matching network
consisting of L19, L20, C37, C36 and L21 to the output at
E2, the 50-ohm drive source. A considerable amount of
decoupling is necessary in this circuit to prevent spurious
oscillations and to prevent radiation from the driver/power
amplifier to other portions of the exciter unit. C9, C20,
C25, C26, C31, C35, C51, C50 and C30 with L8, L9, L10,
L28, L29 and L30 all serve as decoupling components to
prevent spurious oscillations and re-radiation. R9
additionally serves as a decoupling resistor for C9 and C20,
L8, L9, L10, L28, L29 and L30 are ferrite beads which
serve as rf chokes. Q4 is the amplifier stage which has a
current limiting resistor in the collector circuit when the
exciter is in the TUNE mode. The resistor is shorted and
the output of the collector is retumed direct to B+ when
the TUNE-OPERATE switch is in the OPERATE position.
This is to protect filter FL2 from excessive rf when the
filter is untuned and tends to dissipate all the power
radiated out at El.

463, POWER AMPLIFIER (UHF) A10A2. See
figures 6-18  and 6-19. Identical power
amplifTiers are used in.module A10A2,
A10A3 and A10A4 as shown in figure6-13. These power
amplifiers are dual channel with two -high power,
broadband transistor stages which operate in parallel. The
input is fed into E1 to hybrid HY1. The output from HY1
is split into two equal power level outputs which are on pin
2 and pin 3 of the hybrid. Pin 4 is terminated into a
50-ohm load consisting of R2, R3, and R4 in parallel which
maintains 2 50-ohm input impedance at E1 with the same
mismatch on both outputs. The output on pin 2 is fed to
the matching network consisting of 21, T1, C3, Cé:and
C22. This network serves as a matching network between
the 50-chm output of the hybrid and the input impedance
of Q1. L1 and R1 serve as the base bias network for Q1. T1
is a quarter wavelength transformer made of semirigid
coaxial line with a characteristic impedance of 25 ohms.
The output from the collector of Q1 is coupled to HY2 on
pin 3 through the matching network consisting of L2B,
L2A, Z3,L4,2Z5, and Z7. This network acts as a broadband
matching network from the collector output impedance to
the 50-ohm input impedance on the hybrid pin 3. Hybrid
HY2 serves as a summing hybrid which sums the parallel
output from the two channels consisting of Q1 and Q2 into
a common output which is on pin 1 of HY?2 which in tumn



is connected to E3. The channel with amplifier Q2 is
identical to the channel with amplifier Q1. Pin 4 on HY2 is
terminated by 50 ohms made up of R6, R7, R8 in parallel.
A B+ input decoupling network prevents rf from radiating
out of the power amplifier case into the exciter chassis and
also prevents spurious oscillations from occuring in this
module. C7, L5, L6 and L7, C10 and C21 provide a
decoupling network, LS, L6 and L7 are ferrite beads
which serve as rf chokes. Lead lengths on all com-

- ponents of this module are critical. Additional lead

lengths create more inductance and upset the impedance
matching and. phase relationship of the individual stages.

4~64. POWER AMPLIFIER (UHF) AlQOA2.
See figures 6-16 and 6-17. Identical
power amplifiers are used in module
Al0A2, AlOA3 and AlOA4 as shown in
figure 6-13. These power amplifers are
dual channel with two high power, broad-
band transistor stages which operate in
parallel. The input is .fed into El to
hybrid ~HYI. The output from HYl is
. split into two equal power level outputs
which are oa pin 2 and pin 3 of the
hybrid. Pin 4 1S terminated into a
50-ohm load which maintains a 50-ohm
input impedance W/th some mismatch on
both outputs. The output on pin 2 is
‘ed to ‘the matching network consisting
of Tl, C3 and C4. This network serves
as a matching network between the 50-ohm
output of the hybrid and the input impe-
dance of Ql. R9 and Cl9 serve as the
base bias network for Ql. Ll, Rl, and
C6 serve as a low frequency spurious
suppression network to prevent oscilla-
tions at low frequencies. The output
from the collector of Ql is coupled to
HY2 on pin 3 through the matching net-
work comnsisting of L2, L3, 23, L4, 25
and 27. This network acts as a broad-
band matching network from the collector
output impedance to the 50-ohm input
impedance on the hybrid pin 3. Hybrid
HY2 serves as a summing hybrid which
sums the parallel output from the two
channels consisting of Ql and Q2 into a
common output which is on pin 1 of HY2
which in .turn is connected to E3. The
channel with amplifier Q2 is identical
to the channel with amplifier Ql. Pin 4
on HY2 is terminated by 50 ohms made up
of R6, R7, R8 in parallel. A B+ input
decoupling mnetwork prevents rf from
radiating out of the power amplifier case
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into the exciter chassis and also pre-
vents spurious oscillations from occur-
ring in this module. ¢7, L5, L6, L7,
Cl0, and C2l provide a decoupling net-
work. L5, L6 and L7 are ferrite beads
which serve as rf chokes. Lead lengths
on all components of this module are
critical. Additional lead lengths
create more inductance and upset the
impedance matching and phase rela-

‘tionship of the individual stages.

4-65. HYBRID A10A6. This hybrid, see figure 6-20,
splits the input from El into two equal level outputs on
E2 and E3 when operating into 50-ohm loads. The phase
between the outputs on E2 and E3 is zero degrees in
relationship to each other. R1 is a load resistor between
the two balanced output ports and dissipates no power
when the loads are matched on pins E2 and E3.

4-66. HYBRID/DETECTOR A10AS. This is a
summing hybrid which sums the two inputs on E1 and
E3 with the summed output on E2. See figure 6-21. A
fourth output is terminated in 50 ohms which is made up
of resistors R1, R2, R3, R4, RS and R6. The summing
inputs must maintain a zero degree phase relationship
between each other in order to get proper summing on
the output line. A detector circuit consisting of R7 and
CR1 is connected to E2 to detect signal presence when
the transmitter is keyed *“‘on™. The detected presence
signal is monitored at the test meter on the exciter front
panel when the test switch is in the PWR AMPL position.
Cl1, C2, R8, R9, and R10 serve as an output filtering
network for the detected output. With no rf power
present at the output, a meter reading of zero will be
indicated. When the power amplifier has rf power present,
the meter reading will' be up-scale from 10 to 45
depending on_the rf power output.

4-66A., VHF /UHF DRIVER/POWER AMPLIFIER
AlQ
4-66B. The VHF/UHF Driver/Power

Amplifier (DPA), P/N 8136838Gl, operates
in both the VHF and UHF bands. It can
be used to replace either the VHF DPA or
the UHF DPA without modification to
either the exciter or the DPA.

4-66C. Refer to figure 6-53. Filters
FL1-FL4 are RF decoupling filters to
prevent coupling of RF interference from
the DPA into the transmitter control
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circuits, Connector Pl provides dc
power, control, and a monitor interface
with the transmitter system. The RF

input is supplied to the DPA from A9
(doubler, or quadrupler) by connector
Ps.

4-66D. Refer to figure 6-54. The

input network comprised of Rl, Cl, Ll,
and Cll provides input matching and fre-
quency compensation ' to flatten the
amplifier frequency response. CR2, CR3,
€52, and C53 attenuate the input signal
to a safe level. Transformer Tl provi-
des an unbalanced-to-balanced transfor-
mation to permit. proper push-pull
operation of balanced transistor Ql.
Capacitors C3 and C4 and inductors 13
and L4 provide input matching to Ql.
Base bias is supplied to Ql by R4, C36,
c50, C5, R2, L5, and L18. RI18, C48, and
'C49 help to stabilize the inmput to Ql.
Inductor-capacitor network L7, C9, C21,
L9, L10, and C23 is used to supply the
collector dc bias voltage to Ql. The
network of R20 and C51 protects Ql from
power supply surges.

4-66E. Transformer T2 and capacitor-
inductor network C7, C8, L2, and Ll19
provide the interstage match between Ql~-
collectors and Q2-bases. Resistor RI13

is used across the collectors of Ql to .

achieve a flatter frequency response.
Inductor L28 is used across the collec-
tors of Q2 to atteunuate some of the low
frequency mnoise. Transformer T3  and
capacitors C4l, C19, and C40 provide the
impedance transformation necessary to
allow Q2 to deliver maximum gain and
power to a 50-ohm load at E3. Control
of the RF output power is achieved by
varying the base bias to Ql and Q2.
Capacitors C5, C6, and C36 provide RF
bypassing and diode VRl shifts the
control voltage level to limit the bias
voltage applied to resistor dividers
R4/R2 and R5/Rl4. These dividers limit
the bias current to the transistors and
provide a path for transistor leakage
curreats to ground. Inductors L5, L18,
L6, and L26 function as RF chokes to
keep RF off the bias lines and prevent
loading of the RF signal.
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4~66F. The signal at E3 goes through a
50-ohm cable to P3, through the tunable
filter to P4, and 50-ohm cable to E4.
Capacitor~inductor network L20, Cl4, R6,
and R17 provide the input matching and
frequency compensation to flatten the
amplifier response. Transformer T4 pro-
vides an unbalanced-to-balanced trans-
formation to permit the proper push=-pull
operation of balanced transistor Q3.
Capacitors Cl5 and Cl16 function as
coupling capacitors to the RF signal and
dc block to the base bias voltage.
Transformer TS, a 4:1 transformation
with R15 and Cl7, provides a transfor-
mation to the low base impedance of Q3.
RF choke L24 supplies the temperature
compensated bias current from Byistor Z4
to the bases of Q3 through the center
tap of T5. Capacitors €22, C44, and Cl2
are bypass capacitors to reduce RF on
the dc lines. Resistor R7 limits the
current and dissipation of Byistor 2Z4.
Collector voltage for Q3 is provided via
L1ll, L12, 22, and Z3. Capacitors Cl18
and C43 provide RF bypassing. The load
line on Q3 collectors is transformed
back to 50 ohms by T6, C20, and C3l.

4-66G. Transformer T7 provides an
unbalanced-to-balanced transformation to
permit proper push-pull operation of
balanced transistor Q4. Capacitors C24
and C25 function as RF coupling capaci- -
tors to the. RF signal and dc¢ block to .
the base bias -voltage. Transformer T8
provides a 4:1 transformation with C37,
C26, and R16 to provide a transformation
to the low base impedance of Q4. RF
choke L25 supplies the temperature com-
pensated bias current from Byistor Z5 to
the bases of Q4 through the center tap
of T8. Capacitors €27 and C46 are
bypass capacitors to reduce RF on the dc
lines. Resistor R8 limits the current
and dissipation of Byistor 25. Collector
voltage for Q4 is provided by L21, L22,
L23, and Zl1 to the center tap of T9.
Capacitors C47, €32, C33, C34, and C35
provide RF bypassing to prevent RF on
the de¢ lines. The load 1line on Q4-
collectors is transformed up to 50 ohms
by T9, a l:4 transformation with induc-
tor L27 and capacitor C29. Capacitors



C28 and C30 function as RF coupling
capacitors to the RF signal and provide
a dc block to the dc voltage. Transfor-
mer T10 provides a balanced-to-unbalanced
transformation to permit proper push-
pull operation out to E5.

4-66H. Scaling resistors R9 and RIO
couple a small amount of RF output
signal to an RF detector (CRl and C38).
This detected output is proportional to
the PA power level and 1is supplied to
the front panel meter (PWR AMPL.) via
filter Rl11, C39, and FLI.

4-66J. The first 283 DPA's built had a
Tracking Diode-Resistor (TDR), P/N
500600, reference designations TDR1 and

TDR2, where Z4 and 25 (Byistors) are
presently shown. It is not necessary to
replace TDR's with Byistors. The

Byistor does require a tailor resistor
to control the quiescent collector
current of the tr.:sistor the Byistor is
coatrolling. R2. must be selected to
obtain a Q3 collector quiescent current
of 30 to 100 milliamps. This 1is
measured by inserting an ammeter in
line with the B+ lead attached to C22.
R22 wust be selected to obtain a Q4
collector quiescent current of 100 to
200 wmilliamps. This is measured by
inserting an ammeter in line with the B+
lead attached to C34. The exciters with

TDR's have serial numbers: 33364
through 33373, 34185, 34186, 34187,
34432, 34501 through 34518, 34522
through 34541, 34546 through 34554,
34556 through 34558, 34620 through
34706, 34708 through 34727, 34731

through 34832, 34843 through 34850, and
34860 through 34862.
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4-67. TUNABLE FILTER FL2.

4-68. A tunable filter is required between the driver
and the power amplifier stages of the driver/power
amplifier. Different filters are required for the VHF and .
the UHF mode. The filter is a narrow band, screwdriver
adjust, tuned filter with the adjustments located behind
the front panel door of the exciter unit. The tunable
filter serves to prevent unwanted harmonics in the
transmitter power amplifier and, additionally, serves to
reduce the noise generated in the broadband driver
amplifier stages preceding the tunable filter.

4-69. LOW PASS FILTER FL1.

470. A low pass filter follows the power amplifier
section of the exciter unit to reduce unwanted harmonic
and spurious outputs from the driver/power amplifier.
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Different low pass filters are required in the VHF and the
UHF mode. No tuning of this filter is required. The filter
contains a 50-ohm input and output and the insertion loss
over the frequency band does not exceed 1 db.

4-71.  POWER SENSOR DC1.

4-72. * - A power detector or power sensor is located in
the f path following the low pass filter and preceding the
coaxial relay in the exciter unit. The power detector
contains two diodes: one to detect forward power, and
one to detect the reflected power. It is this power sensor
which detects the power level output from the
driver/power amplifier and provides feedback information
to the control rf/modulator to maintain a constant 10
watt cw level .from the exciter unit when operating in
exciter mode. The power detector contains the reverse
power diode to detect the vswr at the antenna terminal of
the exciter unit. In the event of a vswr of greater than §
to 1, the reverse power detector provides information to
the control rf/modulator to reduce power output from
the driver/power amplifier thereby protecting the output
transistor stages of the power amplifier. More information
concerning the operation of the power sensors is
contained in the section describing the control
rf/modulator.

4.73. SWITCH, COAXIAL TRANSMISSION LINE.

4-74.  The coaxisl relay switches the rf power from the
driver/power amplifier to either the antenna or the power
amplifier when it is connected to the exciter and when it
is in the operating condition. The coaxial relay functions
as a double-pole, double-throw relay and is controlled by
all of the circuits on module A7 modulation
percentage/coaxial relay control/keyer inhibit. Additional
details concerning the operation of the coaxial relay are
contained in the section describing the control
thermal/detector, modulation percentage/coaxial relay
control/keyer inhibit.

" 4.75. AMPLIFIER COMPRESSOR AUDIO Al.

4-76.  The function of the audio amplifier compressor
is to provide a comstant level of audio output with
varying levels of awdio input from ecither microphone
inputs or remote audio inputs. See figure 6-22. The
amplifier compressor module can be modified to
standardize output levels with input levels as low as 35
dbm when an cptional jumper is placed across R44 near
the input of the compressor module. Remote audio input
lines to the exciter unit are brought into the compressor
on pins 10, 11, 6 and 12 and various connections or

interconnections of the remote lines can provide either

150- or 600-ohm audio inputs to this circuit. In the
600-ohm configuration, the remote audio input lines
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associated with pins 11 and 6 of the compressor are
shorted, thus providing a 600-ohm input. Pins 11 and 6
then serve as a center tap for the transformer input.
Keying of the transmitter is accomplished by grounding
the center tap. R42, R43, R39, and R40 provide the dc
coupling path to the keying circuits through CR11 to pin
9. Pin 9 then provides the keying information to the
keyer, control transfer module. CR11 and CRI2 are
impulse or transit protection diodes for impulses on the
keying lines. The secondary of transformer T1 is a
600-ohm output and operates into a 620-ohm resistor,
R27. Zener diodes VR1 and VR2 serve to reduce any
excessive voltage spikes on the audio input lines. The
signal out from transformer T1 is coupled through resistor
R44 which serves as the optional attenuator for the
varying signal requirements on the input signal. The signal
from R44 goes from pin 8 to the LOCAL-REMOTE
switch on the front panel of the exciter unit. In the
REMOTE position, the signal is switched directly back to
pin 5 on the amplifier compressor. In the LOCAL
position, the two local microphone sources are connected
into the amplifier compressor through pin 5. Pin § is
coupled through C5 and attenuation resistors R26 and
R25 into integrated circuit AR1 through resistor R7
which is in parallel with FET Q1 and coupled through
capacitors C3 and C4. The FET serves as a variable
resistor in parallel with R7 which, in turn, provides
various attenuation levels to the input of ARl. With
feedback detector information, this provides a constant
output from the amplifier compressor module.

4.77.  Integrated circuit ARl amplifies the signal on
pin 2 with the output appearing at pin 6. The signal from
AR1 is then coupled into integrated circuit AR2, pin 2,
and further amplified with the output appearing at pin 6.

" The output is coupled through R15 and C7 to the output

of the amplifier compressor which appears on pin 13.
Monitoring of the output can be accomplished at TP1.
Diodes' CR6, CR7, CR9Y and CR10 serve as signal limiting
diodes to prevent the amplitude of the output signal from .
exceeding a 2.4 volt peak-to-peak signal. R28 serves as a

dc reference resistor for diode detector CR2. CR2 detects
the positive peaks of the output signal with the dc voltage
rise time controlled by the filter network consisting of
R18, R19, C10, R20, and C11. The detected pesk dc
level is then amplified and inverted in integrated circuit
AR3. With the input on pin 2, the output appears on pin
6. The output is coupled through R24, back to the gate

of FET Q1. Negative dc levels appearing at the gate of Q1
serve to increase the apparent resistance of Ql to the
input signal, thus reducing the output signal appearing at
pin 13 to the nominal level. It is this feedback path
which controls the amplifier compressor gain and
maintains a constant level output from the amplifier
compressor. CR4, CR15, CR16, and R4S serve as signal
limiting resistors so that the peak excursions of the dc



level from AR3 cannot exceed particular bias levels that
would saturate or cut off the output signal during the
instantaneous input from the signal sources. R29 controls
the decay time of the amplifier compressor and provides a
charge path for C10 and Cll when no signal is present.

R23, R21, and R22 and potentiometer R41 provide a
bias to AR3: by varying potentiometer R41; a varying
_output signal level can be obtained.

4-78.  The amplifier compressor requires a +20-volt dc
input on pin 4. R38 and CI serve as input dc decoupling
capacitors to prevent input signals from coming in on the
B+ line. R1 and R2 serve as a voltage divider network to
obtain a +10-volt dc level which is required for the
operation of the integrated circuits. C2 serves as a
decoupling capacitor for the +10-volt dc level and also
filters any ac signals that may appear on the +10-volt line.
CR13 peak detects the output audio. R36 is a meter
multiplier resistor for the front panel TEST meter when
the test switch is in the CPRSR position. TP2 serves as a
monitor of the dc variations with varying signal level
inputs. This test point monitors the gain voltage on FET
Q1. With signals on the input of the amplifier compressor,
TP2 voltage should decrease and should decrease
proportionally with stror.:: signal inputs. The output
from the amplifier compressor is fed to the filter
amplifier/detector. The nominal signal level at the output

of the amplifier compressor is 0.65 volt rms.

4-79. LINE AMPLIFIER Al

4-80. The line amplifier is used in place of the audio
compressor amplifier (A1 module position) when audio
processing and compression occurs before the transmitter
input. The line amplifier consists of a fixed gain audio
amplifier, with 2 gain control adjustment to set the audio
output to the level required to maintain a high modulation
percentage at the transmitter output. The gain control on
the line amplifier can be set to accommodate standardized

or compressed audio input signal levels of —15 dbm to +10.

dbm at 600 ohms. The output from the line amplifier is
set to 0.64 vims or 1.8 volts peak-to-peak. The audio input
to the line amplifier comes from J5 pins F and J on the
rear of the exciter. The audio goes into the line amplifier
on the printed circuit card through pins 10 and 12 to the
audio transformer T1, which provides an ungrounded 600
ohm termination. The transformer provides a 1:1 tums
ratio, and the output operates intc the 680 ohm RS ter-
mination resistor. VR1 and VR2 serve to limit excessive
input signals or noise spikes. The audio goes through R6
to pin £ on the PC board, and retums to pin 5 through
the LOCAL-REMOTE switch on the transmitter front
panel when in the REMOTE .position. LOCAL position
provides loczl microphone inputs to pin 5 on the line ampli-
fier. and bypasses the remote input transformer T1. Re-
mote input signal level sensitivity can be increased to —35
dbm by placing u jumper across R6 from terminal E1 to
E2. The audio input io pin 5 is terminated into resistors
R8, and RY and potentiometer R 10. The potentiometer is
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the control for audio output signal level. The audio from
the potentiometer center tap is fed to the integrated cir-
cuit amplifier U1 throngh coupling capacitor C1. The gain
of this operational amplifier cquals R18 <~ R12 = 680K
- 1K = 680. This corresponds to 57 db gain. Resistors
R16 and R17 provide the bias potential for U1 input. Capa-
citor C3 serves as a bypass on the non-inverting or unused
signal input side of the operational amplifier. Co, R11,
and CS are frequency compensating components to control
the frequency bandwidth of the amplifier. Resistor R19
serves as a current limiter in the event the outpnt is short
circuited. R20 is the output load resistor that maintains
ground reference at the output. Diode CR3 and resistor
R21 provide the metering current to the transmitter front
panel meter in the CPRSR position, used to determine the
operational status of this circuit,

4-81.. KEYING CIRCUIT

4-82. Transmitter keying can be accomplished by either
ground keying or positive voltage keying (+25 volts dc to
+40 volts dc) by properly strapping the terminals. A jumper
between terminals E3 and ES provides ground keying. A
jumper between E3 and E4 provides voltage keying. Keying
is accomplished on a line separate from the audio lines
(unlike the compressor, which uses only ground keying
on the audio lines). Either voltage or ground keying is
brought into the transmitter on JS pin H. This ties to pin
11 on the line amplifier module. The input keying is con-
nected through resistors R1 and R2 which provide surge
current protection to the transmitter circuits due to ex-
cessive transient voltage spikes on the keying line. In the
ground keying configuration, with E3 to ES jumper, the
ground reference when keved is provided through diode
CR1 to the keyer circuit on module A2 pin 6. In the volt-
age keying configuration, with E3 to E4 jumper, the input
voltage when keyed is connected to the base of transistor
Q1 through voltage divider resistors R3 and R4. Keying
voltage saturates the transistor, and Q1 collector is switched
low, and presents a ground through R22, diodes CR4 and
CR1 to the keyer circuit on module A2, Diode CR2 pre-
vents damage to the keying circuit in the event that keying

is wired in backwards, or in the event that a negative volt-
age is present.

4-83. FILTER AMPLIFIER/DETECTOR A4.

4.84, The filter amplifier/detector contains
dual-function circuits. See figure 6-24. This module
contains an audic frequency bandpass amplifier that will
pass audio frequencies from 300 hz to 6000 hz with little
attenuation. Audio frequencies nutside of this frequency
band will not be passed without attenuution. The other
circuit amplifies the remote audio input signal for
detection to provide the front panel metered test points
with an indication of the audio frequency
signal levels. The AF LVL-L position pro-
vides output readings of -18 dbm to -2.5
dbm and the AF LVL-H position provides
output signal level readings of -15 dbm to
+8dbm. Refer to Figure 5-6.
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4.55, AUDIO FILTER CIRCUIT. The input of the
audio filter circuit is derived from the output of the
audio amplifier compressor and is brought in to the filter
amplifier on pin 6. The input signal is coupled through
C6 and through the low pass filter network consisting of
RIS, C7. R16, C8, R17, €9 and biasing resistors R18,
and R19, Q7 and Q8 form a Darlington emitter-follower
circuit, with R18 and R19 providing the proper dc bias
for this circuit. R20 is the emitter resistor for this
network. The output from this circuit is fed through the
high-pass filter circuit consisting of C10, R21, C11, R22,
C12 and biasing resistors R23 and R24. Q9 and Q10 form
a second Darlington emitter follower with biasing resistors
R23 and R24 providing the proper dc level for operation.
R25 is the emitter resistor for this network. The output
signal from this network is fed through capacitor C14 to
pin 7. A detector circuit consisting of CR4, C17, R32 and
R31 provides the metering indication of the output signal
level that exists at this point. The metered test point for
this position on the front panel is the FLTR AMPL
position on the test.switch. '

4.86. AUDIO LEVEL DETECTOR. The audio level
detector input on pin 8 is derived from the output of
the LOCAL-REMOTE switch on the exciter front panel
which can be switched to either the microphone inputs

or the remote audio input lines. The input signal is fed -

to Q1 through coupling capacitor Cl with biasing
resistors R1 and R2 providing the proper amplifier -bias.
The output from the coliector .of Q1 is fed through C2
to amplifier transistor Q3. Resistors R4, RS and CRI1
providing proper biasing for this stage. The output from
the collector of Q3 is fed into amplifier transistor Q4
with the output from the collector of Q4 feeding
through capacitor C18 to emitter-follower Q5. R39 and
R40 provide biasing for the emitter-follower. R8 and C3
provide a feedback path to control the gains of
ampljfiers Q3 and Q4. The emitter-follower transistor

Q5 serves as a peak-level detector with capacitor C4

providing the filtering of the dc output at the emitter.
This dc level provides the signal level indication which. is
then metered through current limiting resistor R34 for
the audio frequency low level indication and resistor
R35 for the audio frequency high level
indication. The metered outputs are connected to the
positive side of the meter. The negative side of the meter
is returned to the divider network consisting of R36, R37
and potentiometer R41. R41 provides control of the dc
‘level for the meter return so that when no signal is
present, the meter can be set to zero and the bias on the
return liné will match the bias on the output transistor
QS. R11 serves at the emitter resistor for QS.

j+u4
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4.§7. BUFFER MODULATOR AS.

4-88. The buffer modulator module contains a
modulation signal amplifier with a gain setting control, a
modulation limiter, and two circuits associated with
metering of the control rf/modulator. See figure 6-25. On
pin 12 the audio signal level comes from the filter
amplifier/detector module. Pin 11 contains the wideband
data input for transmitting frequencies to 25 khz. R2,
R3, R1, R19 and R4 provide a resistive summing network
for the two signals which are coupled into the modulation
amplifier through coupling capacitor C3. The modulation
amplifier consists of transistor Q1 with associated bias
resistors R12 and RI11, gain control R14, and bias
resistors R15 and R16. The load resistor for QI is R13.
The output signal from the collector of QI is coupled to
the limiter circuit through C4. The modulation limiter
consists of CR7, CR8 and bias resistors R17. R18 and the
MOD LEV potentiometer on the front panel of the
exciter. CR3, CR4, CR5, and CRé6 provide impuise
protection for strong pulses that might come in to the
modulation input port. RS, R7, and R8 comprise 2
precision divider network which provides a voltage setting
level for adjustment of incident power and reflected
power level associated with the control/rf modulator. A
monitoring amplifier provides an output to a test point
on the control rf/modulator module. An audio signal
present when the transmitter is modulated enters pin 10
and is coupled through C2 and R25 to the amplifier
consisting of Q2 and biasing resistors R20, R21, R23 and
load resistor R22. This amplified ac signal from the
collector of Q2 is coupled through C5 to diode detector
CR9 and biasing resistor R24. The detector detects the
peak signal level of the modulation signal which is
coupled to the test meter on the exciter front panel
through current limiting resistor R10. The switch position
on the front panel associated with this monitor output is
labeled MOD.

4-89. CONTROL RF/MODULATOR AS6.

4.90. The control rf/modulator contains the circuitry
required to provide modulation to the driver circuit of
the driver/power amplifier. See figure 6-26. In addition

. the rf control contains circuitry necessary to maintain a

constant 1f power level output with a feedback controlled
circuit used ‘to maintain modulation linearity and to
compensate for any drive variation that may occur in the
power amplifier circuitry. It also contains the circuitry
necessary to provide power reduction in the event of 3
high vswr on.the antenna or on the exciter rf output.
This module also contains the logic circuit associated with
the forwaré and reverse power sensing lines from the



power amplifier unit, which gives an indication when the
power amplifier is used, if it is transmitting or not. This
information is used in the control thermal/detector
modulator circuitry to determine which mode of
operation the coaxial relay is in. -

491. The modulation input enters the control

- rf/modulator on pin 3. This modulated signal comes from
the modulation level setting potentiometer behind the
front panel of the exciter. The modulation is fed into the
module through coupling capacitor C3 and R18 to pin 3
of integrated circuit AR1. AR1 is a differential high-gain
amplifier which is used in the overall feedback circuit.
The output from AR1 on pin 6 is coupled through
amplifier transistor Q3 through zener diode VR1 and
resistor R23. R25 provides the proper biasing for Q3. Q3
serves to increase the gain of the signal level from ARI,
since AR1 is limited in the swing available from its
output. The output of Q3 can swing from 0 to +17 volts,
which, in some cases of modulation, is required. The
output of Q3 is coupled from the collector and load
resistor R26 to the output resistor R27. C6 is a feedback
capacitor to control the frequency response of the
integrated circuit and tra:z.istor Q3 operating together as
an integrated amplifier ci~uit. The output from R27 to
pin 2 of the control ri;modulator then proceeds to a
chassis emitter follower and then to the apc input on the
driver of the driver/power amplifier. This controls the cw
level as well as the modulation level of the rf carrier. C14
and R38 form a frequency compensation network,
necessary for loop frequency stability. Zener diodes VR2,
VR3, and VR4 with biasing resistor R20 form a stable dc

_ voltage for voltage dividers R21, R36, and potentiometer
R19. R19 controls the dc level to pin 3 of AR1 which, in
turn, controls the cw power level from the output of the
driver/power amplifier section. Pin 12 connects to a
potentiometer behind the front panel door of the exciter,
labeled CARRIER LEV set (R8), which provides a fine
tuning adjust of the camier power level This
potentiometer is in series with the divider string R21,
R19, and R36. The power detector (DC1) in. the rf
output from the exciter unit contsins diode detectors
which feed a signal to pin 15 and pin 14 of the control
rf/modulator. These are the modulation feedback signals
for incident and reflected power.

4.92. The signal from pin 15 is coupled to grounded
base amplifier Q1 through R39 and R1 with associsted
biasing resistors R2 and R5. R39 is a potentiometer for
adjusting the forward power meter reading on the TEST
meter when in the FWD position, so that a reading of 40
on the meter corresponds to 10 watts rf output. The base
of Q1 is biased by a divider network consisting of R11,
CR2, and R31. The collector load resistor of amplifier Q1
consists of a resistive divider network, R3 and R4.
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The output from the collector of Q1 is coupled through
emitter-follower Q4 to an analog OR circuit, consisting of
CRS, CR6, CR7, CRS, CRY, and R12 serying as the biasing
resistor. R34 is a current limiting resistor for metering
forward power and provides a path to pin 13 which is
used for setting the incident power zero set on the test
meter of the exciter front panel with the test switch in
the FWD position. The meter return is to the voltage
divider biasing network on the buffer modutator module.
C13 is a filter capacitor to maintain a flat dc when
modulation is present. Potentiometer RS is adjusted to
give a zero level indication on the meter when the
transmitter is not keyed. The output from the analog OR
circuit is coupled to pin 2 of AR1. The gains of ARI and
Q3 are such that the signal at pin 2 of AR1 must appear
to be equal and opposite in phase to the modulation
input signal at pin 3 of AR1. If any difference or error
between these two signals exists, this error signal is
amplified and fed through the apc loop or rf control
loop, back through Q1 to pin 2 of AR1 providing a
correction path to maintain rf carrier modulation output
identical to the input modulation regardless of distortion
or nondinear characteristics in any of the amplifiers of
the driver or power amplifier 1f circuits. Pin 14 of the
control rf/modulator couples back the reflected power
information from the power detector following the
driver/power amplifier. This signal is amplified in
grounded base amplifier Q2, with R9 and R10 serving as
a dc bias and load resistor at the output. Q5 serves as an
emitter-follower to provide a low impedance output from
this circuit to the analog OR circuit. RS is the dc level
adjust for the reverse power sensing circuit. With the
exciter front panel test switch in the RVS position, the
test meter should be adjusted to zero with the transmitter
keyed off. In the event of an excessive or high vswr
condition, the signal level from the output of QS5
associated with the reverse detected signal, becomes a
larger negative signal than that at the output of Q4. The
analog OR circuit obeys the more negative signal which is
coupled to AR1l. Thus, in the event of a high vswr
condition, this path takes control of the circuit and
throttles down the driver/power amplifier cw power level,
thus protecting the output stages from excessive power
due to rf signals fed back from the antenna to the output
of the driver/power amplifier output stages.

493. Pins 9 and 5 provide inputs to the analog OR
circuit from the power amplifier. When the power
amplifier is in operation, with normal conditions existing,
the detected incident power from pin 9 is the lowest
signal level of all inputs on the analog OR circuit and
thus takes control of the circuit. The power sensor in the
power amplifier provides the detected output which
controls the output power level of the system. Pin §
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contains the reflected power information from the power
amplifier and in the event of a high vswr on the antenna
this line controls the throttling down of rf power output.

In the event of a vswr of greater than 3 to 1 on the

power amplifier output, integrated circuit AR2 detects
the differential level existing and provides a digital output
on pin 10 which ultimately is used to command the
transmitter to cease operation in the power amplifier

mode and return the coaxial relay to the exciter mode

output. The output from pin 10 is fed to the relay
control circuit in the control thermal/detector modulator.
Pin 7 is. a keyed +20-volt line which provides either 0
volts or +20 volts to R13 and the analog OR circuit diode
CRY9. When the transmitter is keyed off, the voltage at
pin 7 is low, and the analog OR circuit, obeying
whichever voltage is lowest on all five inputs, takes
control. Thus at O volts in, voltage is very low at the
input to AR1 which provides zero volts apc voltage and
prevents any power from coming from the driver/power
amplifier. R24 and C10 provide dc decoupling of the B+
for the circuits of ARl and AR2 and the amplifiers
consisting of transistors Q1, Q2 and emitter-followers Q4
and Q5. C11 and R37 maintain a controlled gain of
amplifier Q1 to provide the same percent modulation
when the system is in exciter mode as when the system is
in the power amplifier mode. Pin 8 provides a power
amplifier tune control input to Q1 which takes control
and throttles down the of power of the driver/power
amplifier in the TUNE position for power amplifier
tuning. Thus, the power amplifier can be tuned with a
lower drive power level preventing damage to any of its
components. When the power amplifier is tuned, the
OPERATE position disables the input on pin 8 and the
power amplifier power is then controlled through the
loop feedback as described, through pins 9 and 5. A
simplified block diagram is shown in figure 6-28 which
depicts the control rf/modulator feedback loop. The
power amplifier is not shown in this block diagram.
Various loop frequency response controlling components
are distributed throughout the circuit and have not been
referred to. These include capacitor C4, resistors R22, R33,
capacitors C8, Cl4, and resistor R38. These components
control the frequency response of the loop and are required to
maintain gain and phase stability to prevent oscillation of the
feedback control loop.

494, CONTROL, THERMAL/DETECTOR
MODULATION PERCENTAGE/MAXIAL RELAY
CONTROL/ R IT A7.

495. This module contains several different circuits
listed as follows: See figure 6-29.

a.  Relay control circuitry.
b.  Thermal detector protection circuit. ‘
c.  Percent amplitude modulation analysis circuit.
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d. A oneshot multivibrator associated with the
relay control circuitry for key inhibit when the coaxial
relay is in transition from one mode to another.

496. RELAY CONTROL CIRCUITS. The relay
control circuit contains all the logic and switching
functions necessary to control the output rf coaxial relay
for either the power amplifier mode or the exciter mode
of operation. Three logic or digital inputs control the
operation of the relay driving circuit. These three inputs
consist of the high voltage sample from the power
amplifier on pin 3, the vswr power amplifier sample on
pin 7; and the keyed +20 volts on pin 5. In the event
that the power amplifier is not turned on, the high
voltage sample is at 0 volts which allows base current to
flow in Q2 through CR1 to the power amplifier. This
base current allows Q2 to operate in a saturated mode
and its output drives the coaxial relay. When the coaxial
relay is driven in the mode defined or in the energized
condition, the output from the driver/power amplifier in
the exciter unit is fed directly to the antenna since the
power amplifier is not operating. If the power amplifier is
operating and a high voltage sample voltage exists on pin
3, CR1 is then back-biased and the control of Q2 is not
effected through this path. When the exciter unit is
keyed, +20 volts exists on pin 5§ which goes through a
diode OR circuit consisting of CR3 and CRS. CR2 and
CR4 form a diode AND circuit. The input to pin 7, the
vswr power amplifier input line, comes from AR2 on the
control rf/modulator and indicates whether or not an
incident power from the power amplifier is present. A P;
(incident power) will not be present until the transmitter
is keyed. When the presence of a P, is indicated from the
power amplifier, pin 7 of this logic circuit is at 0 volt
condition. A +20 volt on pin 7 indicates either a reverse
power condition in the power amplifier or 2 non-keyed
condition. When the keyed voltage appears on pin 5, a P;
should be detected within 30 milliseconds and pin 7
should immediately return to O volts. This allows the base
of Q1 to remain at a low voltage potential and thus keep
it in the off condition. In the off condition, the collector
of Ql is maintained at a high voltage and Q2 is thus
non-conducting and the relay is in the power amplifier
position. However, if a failure exists in the power
amplifier and incident power is no longer detected, then
pin 7 indicates a “no power amplifier” condition by rising
to +20 volts. Plus 20 volts then is applied to diode CR2
and CR4 allowing the base of Q1 to rise to +20 volts.

- The rise time is controlled by the R2 and C1 time

constant.

497. This time constant provides a small amount of
delay time before Q1 conducts in a saturation mode,
allowing a small amount of time for detection of incident
power from the power amplifier when the transmitter is
keyed on. When the base of Q1 rises to +20 volts, its



collector voltage decreases. The base current at Q2 flows
through Q1 allowing relay control by transistor Q2 to
operate in a saturated condition energizing the relay
thereby retuming to the exciter backup condition. This is
the auxiliary or emergency condition that occurs when a
failure exists in the power amplifier. Zener diode VRI,
with bias resistor R4, provides a +10 volt dc operating
_ _condition for the emitter of Ql. VR3 maintains the
emitter of Q2 at about 5 volts below the unreguiated B+
input voltage level. CR7 provides a transient or inductive
protect for Q2 so that in the event of a surge cumrent
generated by the relay, CR7 will protect Q2. When Q1 is
in a saturation mode due to a power amplifier failure, a
negative voltage or spike is coupled through C2 to the
oneshot multivibrator consisting of Q3, Q4 and
associated circuitry. This one-shot multivibrator allows 3
time delay of approximately 200 milliseconds applied
back to CRS and through R14 to the keyer inhibit circuit.

4-98. The keyer inhibit tums transmitter keying off for
the duration of the oneshot multivibrator time, which
keeps RF off of the coaxial relay while it is switching
from power amplifier mode to the exciter mode. This pro-
tects both the coaxial relay =nd the power amplifier output
transistors from too high - reflected signal. The timing
for the oneshot multivibrarar circuit is controlled by R11
and C4. The logic input associated with CRS from the
one-shot multivibrator serves as a memory to the logic
circuit indicating that the transmitter was in a keyed

condition and will return to the keyed condition as soon .

the one-shot multivibrator time duration has elapsed. A
metered output of the relay control circuit is coupled
through currert limiting resistor R7 to the test position
on the exciter front panel, which is labeled E-L RLY, A
zero indication on this meter indicates operation in the
power amplifier mode. Note: A zero indication will also
be obtained if the power amplifier is not connected to the
exciter. An up-scale reading, mid-scale, or above, indicates
openation in the exciter mode or backup mode of operation
of the system.  Another metering position is coupled
through current limiting resistor R31 to the meter front
panel for the test position labeled VSWR-LPA which
indicates the level of the logic input on pin 7. R30 and
C7 serve s decoupling resistors for the B+ from the un-
regulsted 28 volts for Ql. A considerable amount of
B+ ripple exists on the unregulated voltage source and it
is necessary to eliminate this for proper operation of Q1.

499, THERMAL DETECTOR CIRCUIT. The thermal
detector circuits works in conjunction with a heat sensing
thermistor mounted on the power supply regulator heat
sink. The thermistor at the heat sink is connected to
ground on one end and to pin 11 forming a voltage
divider with resistor R17. The voltage divider connects to
the base of Q5. The emitter of QS is biased by VR2 and
R29. When the thermistor is heated to an excessive
amount, its resistance is decreased, causing the voltage at
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the base of Q5 to drop permitting transistor QS to
conduct with a positive output appearing at the collector
on load resistors R15 and R16. When the collector of QS
goes positive, the positive gate is coupled out through pin
12 to the keyer inhibit circuit which prevents transmitter
keying so that a further excessive temperature condition
can not exist due to a keyed carrier or keyed modulation
signal. R18 is a current limiting resistor providing a
metered indication of the temperature sensing to the
exciter front panel switch position labeled OVER TEMP.
In the normal condition the meter should read zero. If an
over temperature condition exists, the meter will read
up-scale, approximately mid-scale or above.

4-100. PERCENT MODULATION CIRCUIT. An audio
signal from the control rf/modulator to pin 6 - is
connected to the input of the percent modulation circuit
at pin 15. It is coupled in through C5 with diode CR11
and CR10, and C6, forming a voltage doubler detector
circuit, which, in tum is connected to the gate input of
FET Q6. R22, R23 and potentiometer R27 serve as
‘source biasing resistors for Q6 with the output from the
drain fed through potentiometer R25 to the percent
modulation meter negative terminal. A positive retum
comes into pin 14 and proceeds to a voltage divider
consisting of R26 and R28. The amplitude of the audio
signal is compared to a dc level corresponding to the 10
watt carrier level. .

4-101. KEYER, CONTROL TRANSFER A2.

4-102. The keyer, control transfer contains the circuit
required for keying various modules in the exciter and
furnishing an inverted signal that may be used (currently not

used) for keying the power amplifier rf output. See figure
6-30. This module provides the keyed voltage to the crystal
oscillator buffer, the multiplier in the exciter, and the
control, rf modulator. The keyed voltage is +20 volts for the
exciter module, and inverted +20 for the power amplifier.
The keying input is pin 6. Grounding of pin 6 through
resistance as high as 3 K ohms provides adequate keying for
this circuit. Grounding pin 6 causes Q1 to conduct which in
turn causes Q10 to conduct thus applying +20 volts to pin 5.
Pin 4 is the +20 volt regulated dc input to the emitter of Q1.
Turning on of Q1 causes the +20 volts to be applied to the RC
timing network of R25, C2, C3 at the emitter of Q10. This
timing network delays the exciter keying voltage at pin 5 for
about 25 milliseconds, while the external T /R relay control
voltage of pin 11 is available within 1 millisecond. Thus
keying of the transmitter will result in an immediate T/ R
relay signal and a delayed transmitter rf output. This feature
permits operation of an external T/R relay prior to rf
transmission by the transmitter. There are severa! modes of
keying Q1: one being through the remote audio line; the
others being by the local microphones or by the local carrier
test switch. Figure6-31 shows the connections to the keyer,
control transfer and shows the inputs for the two
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microphones as well as the connections to the LOCAL-
REMOTE switch. Pins 14 and 15 are connected to the proper
biasing and keying circuits associated with the M85/U
carbon microphone and M103/U dynamic microphone.
When the carbon microphone s keyed, the tip is grounded to
the sleeve which provides a ground return to pin 14, when the
LOCAL-REMOTE switchisinthe LOCAL position. Pin 14
is tied to pin 15 through R15 and R16 to pin 6 (the keying line).
This provides the ground path to pin 6 allowing Q1 to conduct.
In addition, the carbon microphone output is coupled through
the ring to the 100-ohm input impedance point on transformer
T1 on the exciter chassis. The secondary of T1 is fed through
a i8 db pad to the local audio line input on the amplifier
compressor as shown on figure 6.22.

4-103. Pin 12 of the keyer, control transfer supplies dc to
the primary of the transformer T1 which is the bias for the
carbon microphone. The bias is obtained from the +20 volts
regulated (pin 4) through R11 with decoupling capacitor C1
providing the ac ground for the T1 input. When the dynamic
microphone, M109 / U, is keyed, a dc potential is necessary to
operate an amplifier enclosed in the microphone case. The de
bias is obtained from pin 12 through T1'to the microphone
corninector or pin D of J7. This supplies the required B+
voltage for the amplifier, the return path being through pin C
to ground. Pin E of J7 is returned to pin 13 which applies a
positive voltage on Q5, operating as an emitter-follower. The
positive voltage into Q5 allows an output voltage from R14 to
saturate Q6 thus grounding the collector. This, in turn,
provides keying voltage through pin 15 to pin 6 and to Q1. In
addition, keying Q5 into conduction provides a lower voltage
at pin 12 due to the divider action of R11, R12, and R14. This
lower voltage is necessary to operate the dynamic
microphone which requires 10 volts for operation. The audio
output from the dynamic microphone is coupled through pin
D to the 30-ohm input to T1. The output is coupled through the
18-db pad via the Jocal microphone switch to the input of the
amplifier compressor.

4-104. In the event of & high vswr condition, a positive
voltage is applied to pin 10 of the keyer, control transfer from
the coatrol/ thermal detector module. A positive voltage
(+1 volt or more) at pin 10 allows transistor Q8 to conduct
which, in turn, causes transistor Q7 to conduct. This places
Q10 in a non-conducting state and turns off the output keying
voltage. Though the keying voltage is off, Q1 is still in the on
condition with 420 volts at pin 11. When keying transistor Q1
is in the “‘on"’ condition with +20 volts at pin 5, Q2 saturates,

allowing Q4 to conduct. The current from Q4 flows through

CR1 to pin 11; labeled TO T/R RELAY. This is a
supplemental relay to be supplied by the user as an external
transmit / receive relay. CR1 and CR3 are transient protect
diodes for impulses that may exist on the T /R relay line.
The output voltage on this line iS a nominal 24 volts dc and
can provide 100 ma current. The occurrence of a high vswr
condition or non-operating LPA will not cause the T /R relay
voltage to switch off during the transition period from LPA to
exciter. Q3 serves as a short-circuit protect transistor to

4-18

prevent an excessive current from flowing in the T /R relay
output in the event of a short circuit. R22 serves as a meter
current limiting resistor to meter the T /R relay line on the
exciter front panel when the test switch is in the T /R RLY
position. The meter should read 20 when the transmitter is in
the keyed “on condition. CR3 also serves as a negative
transient suppression diode in the event of a back emf from
the T/ R relay coil inductance. Keying of this module can
also be accomplished by KEYER KY-668 / GRT. The output
from the module shown on figure 6-21 is tied to pin 2 of the
LOCAL-REMOTE switch which connects to pin 6 (the keying
line) for keying transistor Q1.

4.105. Remote keying lines tie to the keyer through the
input transformer on the amplifier compressor module.
Keying the remote line is accomplished by grounding either
of the center tapped terminals on the audio input
transformer. This allows current to flow to ground from pin 6
of the keyer, control transfer through the LOCAL-REMOTE
switch to pin 9 on the amplifier compressor either through
CR11 and R42, R43, or through R39 and R40 on the amplifier
compressor at the transformer input. The CARRIER TEST
switch shown on figure 6-21 grounds pin 14 of the keyer
control transfer which, in turn, provides a groind return for
pin 6 through pin 15 and R15 and R16. The carbon microphone
operates into a 100-ohm impedance on T1 and the dynamic
microphone operates into a 30-ohm tap on T1. These taps
provide the proper impedance load for these two
microphones. The output of T1 is coupled through the 18 db
pad to the amplifier compressor input circuits. Q9 provides
an inverted keyed output to pin 9. This output is at -+20 volts
in a nonkeyed condition and is at 0 volts in a keyed “‘on”
condition. Keying potentials for Q9 base are obtained from
the output of keying transistor Q10. ’

4-106. KEYER KY-668/GRT A3.

4-107. Keyer KY-668/GRT provides transmitter keying
with three modes of input: See figure 6-32..

a. Tone keying 300 hz to 3 khz: —10 to 0 dbm
signal level, ' .

b.  Voltage keying, either polarity, 50 to 100 vdc
into 47 K ohms.. '

¢.  Current keying, either polarity, 20 to 60 ma dc
into 150 ohms. )

4-108. TONE KEYING. The tone inputs enter at pin 3
and pin 10 through R14 and R15 to T1. CR1 and CR2
provide impulse protection from external transients that
exist on the keying line. R14 and R15 are current limiters
for any input transients. T1 serves an isolation
transformer with a 1-to-1 turns ratio. The transformer
output signal is the same level as the input signal. The
output from T1 is coupled through C1 to amplifier Q1
with its bias network consisting of R2 and R3 and CR4
with load resistor R6 and emitter resistors RS and R16.
The amplified output of Q1 is dc coupled through zener



diode VR1 to the base of amplifier Q2. The load resistor
of Q2 is R11 with emitter resistor R10 controlling the
gain of this stage. The amplified output is peak detected
by CR3 with filter capacitor C4 providing smoothing of
the rectified output. R13 couples the detected dc to the
base of Q3 causing Q3 to saturate providing a zero voit
output at the collector causing a ground retum to the
“keying transistor in the control transfer keyer. The keying
output is on pin 11 viaR12.

4-109.
enters at pin 12 and pin 13 through R17 and R1 to one
of the two input coils of relay K1. A voltage of from
%+ 50 to = 100 vdc will energize this relay. R1 and R17
are current limiting resistors for any input transients that
may exist. When the relay contacts close, a bias of +20
volts is applied through the resistor-divider network con-
sisting of R4 and R7 to the base of Q3 with R9 serving
as a gain controlling resistor and resistive summing network
_input for Q3. The positive voltage applied at the base of Q3
saturates it and provides an apparent ground at its collector
~which provides the keying ground through R12. C2 is a
filter capacitor to prevent relay chatter.

4-110.
enter on pin 14 and pin 5 and are connected to the
other input coil on relay K1. A current of + 20 to * 60
ma energizes the relay providing the same output keying
as that of the voltage input keying.

4-111. AFCS A3 KEYER CARD.

4-111A. DC Power from the exciter keying circuit is
applied to the AFCS A3 keyer card through contact 11 of
plug-in socket XA3. See Figures 2-8 and 6-52. This voltage
(approximately +20 VDC) is applied to the switch transis-

VOLTAGE KEYING. The voltage keying input

CURRENT KEY:#G. The current keying inputs
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TP-1 for satisfactory operation. If it does not tun on at
+ 1 VDC, the transistor may be defective. :

4-111C. INBOARD MONITOR/KEYER A3.

4-111D. GENERAL INFORMATION. The Inboard
Monitor/Keyer card A3 is a combination
keyer and exciter monitor sensor inter-
face card. The keying circuit was
revised from the AFCS input and their
requirement ‘for low level voltage Keying
and the addition of the conventional
ground keying capability. To incorporate
the new A3 card into existing systems
requires the addition of eight wires in
the Exciter card nest and removal of one

interconnection. This modification does
not invalidate the original keyer
KY-668/GRT A3 card. Should it be

desireable, a jumper can be removed which
will eliminate the presence of a positive
DC voltage on the primary winding of the
input audio transformers. Ground keying
control is provided in the A3 card.

4-111E. XEYER CONTROL. (See Figure 6-51.)
The AFCS- keyer card is a single tran-
sistor circuit for positive 1low level
(6,24,48 Vdc) keying and a control for
grounded keying. (See Paragraph 4-111.)
To increase the operational flexibility,
this was changed (AFCS) to provide the
same levels of dc wvoltage keying with
either polarity being applied. The
grounded key control remains the same.

The low 1level key voltage is applied:
through pin 14 (XA3) to R63, R64, or R65.
A jumper connection is used to select the!
resistor associated with a +6 Vdc, +24!

tor collector through a 8.2K resistor. When:' the transistor
is switched on, or contact 13 of XA3 is grounded, the
voltage on contact 11 of XA3 drops to approximately 18
volts and the Exciter keys on. If it is desired that the orig-

inal method of keying be used, this can be provided by
connecting an external jumper between connector pins K
and E of the connector that mates with J5. This jumper

restores the exciter internal keying voltage that is on con-

tact 11 of XA3 to contact 9 of XAl through the A3 keyer
card contacts 11- and 10 which are connected together on
the new AFCS A3 keyer card.

4111B. The transistor on the A3 keyer card is switched
on by an extemnal DC current applied to contact 14 of XA3
to the 18K current limiting resistor, to the IN483B diode
gate and then to the base input network composed of a
12K, 8 1K resistors, and a 10 mfd capacitor. The diode
prevents conduction to the base network by other than
a positive voltage. The 12K and 1K resistors provide a
test point isolation junction TP-1 for test of the VDC at

Vdc or +48 Vdc keying input level. Pin:
14 of XA3 is wired directly to J5-N.
CR6, CR7, CR8, and CR9 in combination:
with the selected resistor provide the
voltage/current source for the input
diodes of U3 and U4. U3 and U4 are opti-
cally coupjed isolators with the outputs
connected in parallel to Ré66. U3
controls when a positive voltage is
applied to pin 5 and U4 controls when a
negative voltage is applied to pin 7.
The reverse polarity applied to either
unit is approximately ocne-third the maxi-
mum allowable level. The level of the
input keying voltage using the specified
resistor, is not critical. Variations up
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to 50 percent can still provide the
required keying without circuit damage.
Pin 11 (XA3) provides the normal inter-
face with LOCAL/REMOTE keying control,
CR5 and R67 connected to pin 11 and pin
13 provide the grounded keying control.
Pin 13 is wired directly to J5-M. :

4-111F. MONITOR SENSOR .INTERFACE. The
monitor sensor interface consists of four
active circuits and one passive circuit.
Active devices Q1, U1B, and Q6 form the
forward power sensor interface and Q2,
U1lA, and Q5 form the reverse power sen-
sor interface _ for performance
assessment/monitor system. These two
circuits function in the same manner,
differing only in the input level set-ip

alignment. The circuit description is
the same. Q1 is an N-channel monolithic
dual - J-FET used as a differential
amplifier. The amplifier is a selected

device in that the pinch off voltage must
be greater than -3.0 Vdc to allow control
below that point. The forward power from
the power sensor is applied to pin 7 of
Q1. R9, R10, and R11 form the gain net-
work for U1B with R11 as a gain control

and R10 used to ensure that R11 will be'

within the proper adjustment range with
any voltage level. This adjustment is
used to compensate for power sensor
differences. R8 provides the offset
adjust control set in the no input signal
(RF) state. R70 is used for amplifier
output slope adjustment. R69 is the
feedback resistor and the circuit gain is
approximately 2. Q6 is the output buffer
amplifier. The forward power sensor is
aligned for +1.000 + 0.005 Vdc at the 10
watt RF level. The monitor output level
will track the input level over a 10 + §
watt range with a maximum output of only
30 mV or less from the nominal. When the
.forward power monitor output is adjusted
to, 1.000 + 0.005 vdc for 10 W-input, the
maximum monitor variance that might be
expected from actual power is + 0.55 watt
over the above input power range.

4—1:I1G. The reverse power sensor is
dligned for +0.295 + 0.005 Vdc for VHF
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and 0.305 % 0.005 V dc for UHF at a 2:1 mismatch load,
One percent film resistors provide the desired stability over

the operating temperature range of the prime equipment.

4-111H. U1 and U2 are quad operational amplifiers. Two
sections of U2 are used for percentage of modulation and
two sections are used for audio input sensor interface. Q3
and Q4 are the respective buffer amplifiers provided for
Joad isolation. The percentage of modulation mput is
through C1 to U2B. The output of U2B is detected and
applied to U2A, U2B functions as an audio amplifier and
U2A as a dc amplifier isolated from the load by Q3. The
percentage of modulation gain control (R32) is set for an
output of +4.00 + 0.01 V dc with a 10-watt rf carrier
modulated 90 percent at 1 kHz R3$5 is adjusted at a low
level input and sets the operating point of the amplifier.
R41 is selected to give the proper output voltage slope
over the output voitage range. The input to the percentage
modaulation sensor is from the RF/Modulator Control
Card (A6).

4-1113. The input to the audio sensor interface is through
C6 to U2C. The detected output is applied to U2D and
isolated by buffer amplifier Q4. This circuit is functionally
the same as the percentage of modulation sensor, except

 for a higher gain.

4-111K. The status of the exciter coax relay control is :
sensed by R68 and VRS. The coax relay is only energized
when the LPA is connected to the exciter and the system
is transmitting 10 watts. Therefore, with the LPA
connected , and operating only 10 watts, The exciter/LPA
monitor will indicate a logic high (about 3 volts). When
operating at 50 watts, the exciter/LPA monitor will
indicate a logic low (0 volts). When the LPA is not
connected to the exciter, the exciter/LPA momtor will
always indicate a logic low (0 volts).

4-112. POWER SUPPLY PS1A3.

4-113. The ac input is connected to pins 1 and 5 of
TB1. See figure 6-33. TB1 requires jumper straps
connected according to the input voltage; the straping
arrangement is shown on the module cover. Transformer
T1 converts the primary input voltage to a nominal 25
volts rms output on the secondary. This voltage is
rectified in a bridge rectifier consisting of diodes CR1,
CR2, CR3, and CR4. C1 provides smoothing of the ripple
content of the output of the bridge rectifier. CRS serves



as the input diode from the battery for backup operation
in the event of loss of the primary ac power. The output
from this module is approximately 28 volts dc.

REGULATOR PS1A1 and PSIA2.

4-114.

4.115. The regulator circuitry is contained on two
modules: PS1A1 and PSIA2. PS1A1 contains the primary
regulator transistor which dissipates a considerable
amount of heat and thus is mounted on the rear of the
chassis, which serves as a heat sink. Themmistor 'RT1,
associated with the overcurrent protect circuit is also
mounted on this module. RT1 is associated with the
thermal detector circuit (A7). The unregulated dc enters
PS1A1 on pin 6 of TB2, feeds through R24 to the main
regulator transistor Q6. The output from the emitter of
Q6 is on pin 5 of TB2 as a +20-volt regulated output.
The feedback regulator circuit on PS1A2 samples the +20
volt dc output through the divider resistor network
consisting of R14, R26 and potentiometer R25. The
wiper of R25 is connected to pin 2 of ARL, which is a
high gain differential operational amplifier. A reference
voltage of approximately 10.1 volts is derived from bias
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resistor R13 and zener diodes VR2 and VR3 and fed to
the input (pin 3) of AR1. The output of ARI1 is on pin
6, which is connected to amplifier Q7 through the resistor
divider network consisting of R22. R28 and R21. B+
voltage for Q7 is obtained from the unregulated voltage
which is derived from pin 7. Load resistors for this
amplifier consist of R19 and R20. The sampled signal
output from Q7 is connected to the base of amplifier QS
on module PSIAL, which provides amplification at the
collector of QS: this drives Q6 through resistor divider
network R12 and R8. The voltage at the base of Q6 is
approximately 0.6 volt greater than the +20 volt output
required. Q6, being the series regulator transistor, operates
as an emitter-follower with the +20 volt output from the

emitter serving as the regulated voltage for the rest of the

exciter system. The feedback at pin 2 of AR1 compares
with the reference input on pin 3 and if any variation of
the dc level exist on pin 2, the feedback loop serves to
correct the error returning pin 2 to near the reference
voltage input derived at pin 3. Potentiometer R2S serves
as a dc regulated output adjustment. The dc input to
AR1 is brought in to pin 7 which is connected to the
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unregulated source voltage through resistor R29, as well
as being connected to the regulated source voltage
through diode CR10. R29 is the source for the
unregulated B+ voltage for starting the operation of this
feedback loop. This starts regulator action and when 20
volts exists at the output of the regulator, the 20-volt
regulated voltage takes over as the B+ voltage for ARI
and provides a regulated dc through CR10. This provides
a smoother operating voltage for operation of ARIL.
However, operation of AR1 could not exist without the
starting wvoltage required through R29 from the
unregulated source. C7 serves as a decoupling capacitor
for the input dc voltage to AR1. C4, R23, and CS5 serve
as frequency response controlling components to maintain
proper loop frequency response action and. additionally,
to prevent oscillation in the feedback loop.

4-116. OVERCURRENT PROTECT CIRCUIT. The
overcurrent protect circuit senses a dc voltage drop across
resistor R24 on PS1A1l. The output from PSIAL is
cornected to the overcurrent protect circuit from pin 4
of TB2 to pin 8 on PS1A2. Pin 8 connects through R11
to the base of Q3. The divider network consisting of R10
and RI8 with transistor Q4 divides down voltage from
the pin 7 unregulated input veltage which is the source
for this circuit. If an overcurrent condition exists, the
voltage at the output of R24 decreases, lowering the
voltage at the base of Q3. Lowering the base voltage

increases the current through Q3 and R17 thereby
increasing the base current drive to Q4. Increasing the base
current drive of Q4 further increases collector current
required through Q4 thus reducing the input to Q3 even
further. This loop action provides saturation of Q4 thus
bringing the collector near ground potential. CR11,
connected to the regulated circuit at the divider point
between resistor R22 and R28 serves as a ground for the
feedback correction circuit and thus reduces the +20 volt
regulated output voltage to 0 volts, The only way to reset
this circuit is to turn off the ac input power and allow the
voltage to restore itself to normal condition, then turn it
back on again. If the overcurrent is sensed again, the circuit
will turn off the regulated B+ output. C9 serves as a ripple
filter for the base of Q3. R9 and R16 serve as current
limiting resistors for monitoring the unregulated dc input at
the exciter front panel when the test switch on the front
panel is in the UNRGLTD position.

4-117. BATTERY CHARGING CIRCUIT. The battery
charging circuit consists of a constant current drive source
which is Q1 on PS1A1, and its associated drive citcuitry on
PS1A2. The unregulated dc voltage is applied to R3 and R4
and is coupled out through pin 12 of PS1A2 to pin 2 of
TB2 on PS1A1. This connects the input to the emitter of
Q1. The collector of Q1 is connected to pin 3 of TB2, with
the base connected to pin 1 of TB2. R3 and R4 on PS1A2
serve as constant current source resistors when a fixed base
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voltage is applied to regulating transistor Q1. The fixed base
voltage is derived from the network consisting of CR7, CR8
and CR9 in series with resistor RS to ground. The voltage at
the cathode of CR7 is approximately 2.1 volts less than the
unregulated input voltage which is applied to the emitter of
Q1. This causes Q1 to conduct allowing diode CR6 to be
forward biased and allows voltage to be applied through pin
14 to the battery circuit. Diode CR6 serves as a reverse
protection for Q1 with the battery connected properdly.
Q2, with bias resistors R1 and R2, serves as a
transistor protect circuit in the event of connecting the
battery in the reverse mode or in the event of a short circuit
at a battery charging terminal. In either case, Q2 conducts
heavily, which shorts the potential derived from CR7, CR8
and CR9 and returns the base voltage of Q1 to the same
potential as the unregulated input, which turns off current
flow through Q1 and protects the battery charging circuit.

4-118. On PS1A2, R15 serves as a multiplier resistor for a
monitor test point on the exciter front panel associated
with the regulated voltage output. When the test switch is
in the REG +20 position, 2 reading of 20 on the meter
should be obtained when the regulated output voltage is
+20 volts. A battéry monitoring point provides a dc input
from the external battery to pin 10 of PS1A2, which is

divided through R6 and R7 which serve as current limiting
resistors for the metering test point associated with the
battery monitoring position on the front panel of the
exciter, When the test switch is in the BAT position, the
battery voltage will be monitored and should be read
directly in volts on the test meter. The battery voltage
should be monitored with the ac power ON-OFF switch
OFF, so that a monitor of the battery charging voltage is
not read on this position. C6 serves as an output ripple
filter capacitor on the +20 volt line.

4-119. POWER AMPLIFIER

4-120. GENERAL. The power amplifier is a self-contained
unit which amplifies the 10-watt exciter output to 50
watts. See figure 6-34. The power amplifier utilizes a 350
watt plate dissipation beam power tetrode vacuum tube in a
tuned cavity configuration. The amplifier operates Class
ABj linear. The 50-watt output is maintained by means of
a closed-loop automatic power control action which is
coupled back into the exciter. A TEST meter and meter
function switches provide metering indications of the
various modules’ performance under operating conditions.
The tetrode vacuum tube amplifier is cooled by forced air.
The power supplies required for filament grid, and plate
voltages for the power amplifier vacuum tube are contained
within the unit.



4-121. TUNED CAVITY A7.

4-122. GENERAL. The tuned cavity is a separate
self-contained module that plugs into the power amplifier
chassis through, the front panel. It is held in place by four

. screws. The tuned cavity module contains imput and

output tuning circuitry, a low pass filter and a power
sensor. To change the VHF tuned cavity to UHF
" -operation it is necessary to change the input tuning
cavity, the plate high voltage cable assembly, the vacuum
tube socket, the low pass filter and the power sensor. A
plunger located in the front of the cavity and behind the
front panel changes the output tuning cavity from VHF
to UHF depending on its position. For VHF operation
the plunger should be out. For UHF operation the
plunger should be in. A snap lock holds the plunger in
place when all the way in or all the way out.

4-123. TUNED CAVITY (VHF). The tf output from
the exciter is fed through a coax line to P4 on the cavity
module. See figure 6-35. From P4 the 1f is fed to J1 on
the input cavity and to the impedance matching network
consisting of C2, C1, R1, and coupling capacitor C3. This
network serves as a 50-ohm matching network to the grid
of V1. Grid bias enters at PIE from the control grid

power supply through L1 and L2 serving as rf chokes,

with C22 and C4 serving as decoupling capacitors to
remove any ‘tf that might be on the grid input lead.
Filament voltage enters at P1B from the filament supply
and is connected to the tube filaments through filter
decoupling capacitors C10 and C11. The filament retum
is ground. The cathode of V1 is grounded through R2,
R3, R4 and RS in parallel which maintains a constant rf
gain at V1. Screen grid voltage for V1 is brought in at
PIK with C12 serving as a feedthrough and decoupling
capacitor along with C17, C18, C19 and C20. The screen
grid operating voltage is a nominal +390 volts dc. An

additional decoupling capacitor is built inte. the tube.

socket. The arc suppressor E1 prevents damage to screen
- grid circuitry when short duration flash over or internal
shorts exist within the vacuum tube.

4-124. The rf output from V1 is taken from its plate
and coupled to the output tuning cavity through coupling
capacitors C15 and C21. This cavity is plunger-tuned. The
rf output is coupled through C13 at the output of the
cavity. The B+ voltage for the plate of V1 is supplied
from P2 through feedthrough filter FL1. The proper
operating voltage for the plate of V1 is a nominal +2000
volts dc. The f output from J2 of the cavity is coupled

through P9 to low pass filter FL2. FL2 passes the

frequencies of 116. to 149.95 mhz and suppresses
unwanted harmonics above the desired frequency. The
output from FL2 is on P8 which connects to P7 of power
sensor DC1. The power sensor detects forward and reverse
power and is used in closedloop operation similar to
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power detector DC1 in the exciter unit; however, when
the exciter is driving the power amplifier, power sensor
DC1 takes control of loop operation and output power
reference is controlled from this power sensor. In the
event of a vswr greater than 3 to 1, the system switches
from power amplifier operation to exciter operation to
protect the output of the cavity amplifier. The rf output
from the power sensor is on P6 which connects to P3 on
the rear of the cavity module. This output couples
through the rear panel of the power amplifier chassis and

is connected back to the exciter coaxial relay. Pins F and

H of P1 provide an interlock to prevent the high voltage
power supply from turning on in the event that the cavity
is not plugged into the unit. Amplifier tube V1 requires
forced air cooling to remove the heat, and an air flow
path exists through the mechanical structure of this cavity -
with a thermal sensing element in the exhaust air flow
duct. The thermal sensor unit provides the detection
action required to determine if an over-temperature
condition exists. The blower must always be operating
whenever the power amplifier is operating.

4-125. TUNED CAVITY (UHF). The UHF tuned cavity
operates essentmlly the same as the VHF tuned cavity. To
properly tune the higher frequencies the cavity sizes are

- different from the UHF; filter frequency requirements are

different and component values are changed. The plunger
behind the front panel must be locked in the “in”
position for UHF operation. The rf output from the
exciter is fed through a coax line to P4 on the cavity
module. See figure 6-36. From P4 the rf is fed to J1 on
the input cavity and to the impedance matching network
consisting of C2, Cl and coupling capacitor C3. This
network serves as a 50-ohm matching network to the grid
of V1, Grid bias enters at PIE from the control grid
power supply through L1 and L2 serving as tf chokes,
with C4 serving as a decoupling capacitor to remove any
rf that might be on the grid input lead. Filament voltage
enters at P1B from the filament supply and is connected
to the tube filaments through filter decoupling capacitor
C10 and C11. The filament retumm is grounded. The
cathode of V1 is grounded. Screen grid voltage for V1 is
brought in at P1-K and C12 serving as a feedthrough and
decoupling capacitor and rf.choke L3 to the screen grid
of V1. The screen grid operating voltage is a nominal
+390 volts dc. An additional decoupling capacitor is built
into the tube socket. The arc suppressor E1 prevents damage
to screen grid circuitry when short duration flash over or
internal shorts exist within the vacuum tube.

4.126. The rf output from V1 is taken from the plate
and coupled to the output tuning cavity through coupling
capacitor C15. This cavity is plunger-tuned. The f output
is coupled through C13 at the output of the cavity. The
Bt voltage for the plate of V1 is supplied from P2
through feedthrough filter FL1. The proper operating
voltage for the plate of V1 is a nominal +2000 volts dc.
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The rf ut from J2 of the cavity is coupled through P9 to
low pass filter FL2, FL2 passes the frequencies of 225 to
899.95 mhz and suppresses unwanted harmonics above the
desired frequency. To prevent the second harmonic of
399-95 MHz from getting out of the LPA onto the exciter to
LPA RF signal line, a low pass filter, FL3 is installed in
series with the tube control grid input line. The power
sensor detects forward and reverse power and is used in
closed-loop operation similar to power detector DCI in
the exciter unit; however, when the exciter is driving the
power amplifier, power sensor DC1 takes control of loop
operation and output power reference is controlled from
this power sensor. In the event of a vswr greater than 3
to 1, the system switches from power amplifier operation
to exciter operation to protect the output of the cavity
amplifier. The 1f output from the power sensor is on P5
which connects to P3 on the rear of the cavity module.
This output couples through the rear panel of the.power
amplifier chassis and is connected back to the exciter
coaxial relay. Pins F and H of P1 provide an interlock to
prevent the high voltage power supply from turning on in
the event that the cavity is not plugged into the unit.
Amplifier tube V1 requires forced air cooling to remove
the heat, and an air flow path exists through the
mechanical structure of this cavity with a thermal sensing

element in the exhaust air flow duct. The thermal sensor
unit provides the detection action required to determine
if an over-temperature condition exists. The blower must
always be operating' whenever the power amplifier is
operating.

4-127. POWER SUPPLY CONTROL GRID/THERMAL
CONTROL/AC CONTROL A3. This module contains the
filament supply, the grid voltage "supply, the thermal
control detector circuits, the blower failure sensor circuits
and the ac control circuits. See figure 6-37. The operation
of each of these will be described separately.

4.128. AC CONTROL. Figure 6-38 shows the ac
control circuits. Included are the power supply control
grid/thermal control, the high voltage power supply, the
cavity interlocks, and the interlock on top of the chassis,
as well as the chassis wiring, switches and lamps on the
front panel. S1 is the POWER ON-OFF switch on the
front panel of the power amplifier. The ac line goes in to
module A3, the power supply control grid/thermal
control through fuses F1 and F2 and into pins 15 and 16
of P1. These pins tie to TB1 which requires strapping for
various primary source voltages. The strapping
arrangement for this terminal board is shown on the
insulated cover of the module. When the straps are
inserted properly for the source voltage, pins 1 and 7 will
maintain a 120 volts ac and the POWER ON lamp is
across pins 14 and 15 of P1 and DS1 illuminates, giving
an indication of ac power to this chassis. The ac input
also goes through F3 on one side of the line to the high
voltage power supply module A4 to TBI which, in
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addition, requires the proper strapping for the various
primary source voltages. The strapping arrangement for
this terminal board is identical to the strapping
arrangement for TB1 in module A3. The ac return comes
through the relay logic circuits and ac control circuits
which will be defined as follows: When the ac is turned
on, pin 1 and 7 of TBI in module A3 will provide 120
volts to relay K3, a 60-second time delay relay. In 60
seconds the contact associated with the relay coil is
closed allowing current to flow through the printed

" circuit board containing relay K1 through pins E6 and E7

to relay K2 through pin 11 of P1 through chassis wiring
to the cavity interlock wire shown on the drawing as C7
and C8 and returns to pin 14 of module A3 providing an
energizing path for K2. When K2 energizes the switch
contact A2 contacts Al which provides a continuous or
holding input into K2 from P1 pin 15 side of the ac line,
thus holding K2 energized.

4-129. Time delay relay K3 retums to the normal
position and is unused until turn-on of the sc input again.
Relay K2 current path is through K1 in module A2 and
through the cavity interlock. In the event that the cavity
is not plugged into the power amplifier chassis, no current
can flow through K2 and thus K2 will not be energized.
In addition, K1 shown above K2 and associated with the
thermal sensing circuits and blower failure sensing circuits
when energized also breaks the line to de-energizing it. ~
Energizing K2 closes contact B2 to B1, which applies the -
ac line associated with pin 15 P1 through the cover
inteflock out through P1, pin 10 through the high voltage
switch S4 to the high voltage power supply, to pin 1 TB1
thus completing the ac to the high voltage power supply
transformer input energizing the high voltage power
supply. Thus, the high voltage power supply is not turned --
on until the time delay relay period of 60 seconds has
elapsed or in the event of any .of the interlocks being
opened to relay K2. If the cover interlock is open, or the
HV ON-OFF switch-on the front panel is OFF no high
voltage will be available from the¢ high voltage power
supply. The latter two switches, however, can be turned
on and high voltage will be regained immediately. In the
case of the interlocks associated with relay K2, the
elapsed time of 60 seconds must complete before the high
voltage power supply will be energized. Lamp DS2 on the
front panel will turn on by 120 volts ac rms applied from
pins 1 and 7 of TB1, the terminal board in the high
voltage power supply. This lamp indicates the presence of
high voltage.

4-130. FILAMENT SUPPLY. Transforiner T1 supplies
the filament voltage on pins 8 and 7 with pin 7 being the
ground for the system. See figure 6-37. It is necessary to
have the proper straps in place on TB1 in order to obtain
the proper output voltages from T1.



4-131. GRID SUPPLY. The grid supply provides a
negative dc voltage to the control grid of the cavity
amplificr tube. The voltage is obtained from the rectifier
circuit shown in figure 6-37. The output of TI, pins 9
and 10 is applied to the bridge rectifier consisting of
diode CRS, CR6, CR7 and CR8 with the positive side of
this bridge connected to ground. The negative side feeds
through a filter consisting of C1, R12 and zener diode
VR1 which provides a —100 volt dc output to the
resistive divider network' consisting of R14, R16 and
potentiometer R15. This dc output is further filtered by
C2. The output can be adjusted from 66 to 95 volts.
R17 and R18 provide current limiting and divider action
for metering the output voltage through E11 to pin 4 of
Pl which is connected to the front panel TEST meter
V-GRD position.

4-132. THERMAL CONTROL CIRCUITS. The thermal
control circuits shut down the LPA when the tuned cavity
overheats, the airflow is insufficent, or when the blower
fails. Two thermal sensing circuits operate in the voltage
divider network consisting of R8, R9, and either thermistor
RT1 (in cavity exhaust port) or Q2 of the SSVS (fan intake
- port). Operation of either the thermistor (high temperature
condition) or the SSVS (loss of airflow) provides a low
resistance to the divider network, thereby de-creasing the
voltage to the base of Q3 and increasing Q3 collector
voltage. The thermal sensing circuit has a thermistor in the
airflow exhaust which operates in a voltage divider line
consisting of R8, R9, and the thermistor. Operation of these
circuits requires +19.5V which is obtained from the exciter
20-volt power supply. In the event of an excessive tempera-
ture at the thermisor, its resistance decreases and the
voltage at the base of Q3 decreases, increasing the voltage
of Q3. The voltage increased at the collector of Q3 is
applied through R6 to the base of Q2. The increase of
voltage on the base of Q2 decreases the collector voltage
ener-gizing relay K1. This disables the primary voltage
energizing relay K2 in the high voltage a.c. line. A de-.

tected d.c. voltage from the blower is brought into the input '

connector through R1 to the base of Q1. If this voltage
decreases due to a failure of the fan voltage, the voltage on
the collector of Q1 increases, coupling the voltage increase
through R4 to the base of Q2. An increase at this point
decreases the output on the collector of Q2, thus energizing
relay K1 which disables the high voltage power supply.
CR2, CR3, and CR4 provide a fixed emitter voltage of
approximately +2V for the emitters of Q1, Q2, and Q3.
CR1 serves as a transient protector across K1 to protect the
transistor from coil inductance of K1. R4 and R6 are
summing resistors to the base of transistor Q2. R11 limits
current of the OVER TEMP signal for monitoring.

4-133. AC TO AC CONVERTER SOURCE VOLTAGE.
In addition pins 11 and 12 of the transformer provide
13.5 voits rms to the AC-AC converter, which drives the
blower motor.
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4-134. POWER SUPPLY PLATE/SCREEN GRID A4.

4.135. See figure 6-39. The ac input to this module
comes in to connector PI, pins B and C, to terminal
board TB1 which requires the proper straps for the
proper line voltage input. T1 is the power supply
transformer. The secondary output is fed to pins E2 and
E4 to a bridge rectifier consisting of CR1, CR2, CR3 and
CR4. The dc output from the bridge rectifier connects to
E3 to a pi section filter consisting of CIA, C1B and L1.
The dc output is connected to E1 on the printed circuit
board and is a nominal +2000 v. Terminal El is the tie
point for the high voltage output wire feeding the plate
of the cavity amplifier tube. R4, RS, R6, R7 and R8
serve as a resistor-divider to divide down the voltage for
metering at the front panel of the power amplifier TEST
meter V-PLATE position. The negative side of the bridge
tied to ground through R1 and R2 in parallel and the
voltage drop across these resistors provides the monitor of
the current required by the high voltage power supply.
R3 is a current limiting resistor to the TEST meter on the
power amplifier front panel which is coupled out on
connector P1, pinL, to the meter position CUR-PLATE.
The screen voltage is derived from the 2 kv power supply
by dropping dc voltage across R12 and R1S5 to a zener
regulated output consisting of YR1, VR2 and VR3 in
series. C3 serves as a ripple filter for the screen voltage.
The output voltage available from pin E22 is +390 volts
de.

4-136. The screen voltage is at the operating +390 volt con-
dition at all times. R24 is a currcnt limiting resistor to the
TEST meter on the frontof the power amplifier and is coupled
out through P1, pin E, to the test switch KEY position, which
gives a direct reading of the keying voltage. The screen volt-
age is fed to the power amplifier vacuum tube V1, through
R22 o P1, pin F. R19, R20 and R21 serve as a voltage
divider and as a current limiting resistor nctwork for monitor-
-ing the screen grid voltage on the power amplificr front pancl
when the test switch is in the Y-SCREEN position. A volt-
age divider network consisting of R16, R17, R18 and R26
provides a voltage at P1, Pin H, which is a sample of the
screcn voltage for the logic circuit in the exciter unit. When
the screen voltage is at +390 volts, the output voltage on pin
H of conncctor P1 is a nominal +35 volis dc. R23 is a cur-
rent limiting resistor for

4-23
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monitoring the V.LPA test voltage point on the power
amplifier front panel when the .test switch is in the
V-LPA position.

4.137. CONVERTER AC TO AC A2.

4.138  The ac to ac converter converts the input line
frequency to a 400 hz output to drive the blower for
cooling the tuned cavity. See figure 6-41. The ac input is
a nominal 13.5 volts rms at a frequency of from 47 hz to
420 hz. The output ac to drive the blower is a nominal
115 volts rms at 400 hz. The ac to ac conversion is
obtained by rectifying the ac input and using the dc to
drive a 400 hz oscillator. The output from the 400 hz
oscillator is amplified and drives the blower through an
output step-up .transformer. The 13.5 volts rms input
comes to connector P1, pins 2 and 3. The ac input is
rectified by a bridge rectifier conmsisting of CRS, CR6,
CR7 and CRS8. The negative side is grounded and the
positive output is 2 nominal +15 volts dc. C9 serves as a
filter capacitor for the dc output of the rectifier circuit.
Q2 is a basic RC phase-shift oscillator with the output
from its collector shifted in phase by the phase shifting
network consisting of R4, RS, R6, C2, C3 and C4. The
output from the phase shifting network is connected to
the base of transistor Q1 which is an emitter-follower
presenting a high impedance load to the phase shifting
netwurk. R1 is the emitter-follower output resistor. Cl
serves as the ac coupling capacitor of the phase shifted
signal to the base of Q2. The phase shifted feedback is of
such a phase as to support oscillations in Q2. R2 serves as
a dc biasing resistor for Q2, This phase-shift oscillator
circuit provides a 400 hz output to the base of Q3 and
can be observed at TP1. Q3 is an emitter follower acting
as an isolation stage to prevent loading of the oscillator
circuit. The output is taken from the emitter of Q3, with
R7 serving as the emitter resistor. .

4-139.  The output signal is coupled to the base of Q4
through coupling capacitor C5, with resistors R9 and R10
serving as bias resistors for Q4. Q4 is an amplifier stage
with the output from its collector driving the base of
emitter follower QS. R11 serves as a load resistor for Q4
and R15 serves as a gain controlling resistor to stabilize
the output level from Q4. Q5 operates as an - emitter
follower, driving the primary of T1. The emitter of Q5
drives pin 3 of T1 with pin 4 grounded. The output from
the secondary of T1 is a nominal 115 volts, 400 hz. One
side of the output is grounded, the other side drives the
blower through J1, pin 6, with the blower return on J1,
pin 4, to ground through resistor R14. C6 across the
- secondary of T1, serves as a resonating capacitor at 400
hz and maintains a sinusoidal 400-hz output from the
secondary. CR3 rectifies a sample of T1 secondary output
with R12 and R13 serving as a voltage divider network
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and current limiting resistors to provide the proper dc
level output to the front panel TEST meter. When the
meter test switch is in the FAN position, a reading of the
detected secondary voltage is indicated on the meter.
CR4, in conjunction with filter capacitor C8 rectifies a
sampling of the return ac from the blower to ground
across R14. This sampled voltage is indicative of blower
operation and in the event that no voltage is detected at
this point, an indication of a blower failure results. The
nominal sensing voltage from the output of CR4 on pin
E7 is +3 volts dc and is connected to the blower current
sensing circuit through connector P1, pin 7. In the event
of a blower failure, the thermal control blower sensing
circuit senses the fault and disables the high voltage

power supply.

4140.  BLOWER BI.
4-141. The blower is a centrifugal type which cools

the vacuum tube and associated circuitry in the power
amplifier. See figure 6.34. The blower has long life
bearings and low acoustical noise output. It operates from
115 volts, 400 hz, single phase, with an external phasing
capacitor for a split phase winding. The extemal starting
capacitor is mounted on the blower frame. The ac input
to the blower comes from J1, pins 4 and 6. of the ac to
ac converter.

4.142, BUFFER AMPLIFIER/MULTIPLIER,
ELECTRICAL INSTRUMENT AS.
4.143. = The buffer amplifier/multiplier, electrical

instrument module contains circuits for a buffer amplifier
beiween the detectors from the power sensor and the rof
control unit in the exciter chassis. See figure 642 These
circuits are similar to the circuits for the forward and
reverse power lines in the rf control/modulator in the
exciter unit. In addition, this module contains various
metering multiplier resistors, current limiting resistors, and
a meter-protect circuit for controlling the metering
functions on the front panel of the power amplifier. The
meter selector switch is wired to this module.

4-144. BUFFER AMPLIFIER. The inputs to the
buffer amplifiers come from power sensor forward and
reverse detector outputs, with the forward power detected
output coming to connector Pl, pin 2 and the reverse
power detected output coming to connector PI, pin 3. In
the forward power line, the input is connected through
terminating resistor R3 and R26 to the emitter of Ql.
R26 is a potentiometer for adjusting the forward puwer
output to 50 watts cw when the LPA OPERATE-TUNE
switch is in the OPERATE position. R22 is -a
potentiometer for adjusting the forward powes moter
reading on the test meter when in thé FWD positiva,



that .a_reading of 40 on the meter corresponds to 50
watts rf output. This transistor operates as a
grounded-base amplifier, with the output from the
collector. The nominal gain of this amplifier is
approximately 0.6. R6 and R7 serve as biasing resistors to
set the output dc level to the proper starting dc voltage.
The collector load of QI consists of R12 and R13, and
- frequency compensation network R27 and C3. The
output from Q1 collector is coupled to the base of Q3,
which is an emitter follower. The output from the emitter
of Q3 is connected through E12 on P1, pin 6 and from
there to the rf control in the exciter unit and serves the
same function as the forward power line in the exciter
unit; however, when the power amplifier unit is operating,
this line takes control of the of control loop. The
detected reverse power line is connected into terminating
resistor R4 to the emitter of Q2, R8 and R9 serve as
biasing resistors for this stage. The output from Q2 is
coupled from its collector to the base of emitter follower
Q4. The output from the emitter of Q4 is connected
through pin E13 to connector P1, pin 7 and from there
to the rf control in the exciter unit. The rf control in the
exciter unit determines and acts on any vswr present in
the power amplifier unit. A vswr greater than 3 to 1
returns control to the exciter unit. R22, associated with
the forward power output, serves as a meter muitiplying
resistor and connects to the front panel test switch and
TEST meter. When the test switch on the front panel of
the power amplifier is in the FWD position and the
transmitter is unkeyed, the meter should be zeroed by
adjusting potentiometer R7 at the emitter circuit of Q1.
The retum path of the meter is to E2 and to divider
resistors R19 and R20. The division voltage at the
junction of these divider resistors serves as the reference
voltage for both the forward and reverse power retumns
when in the unkeyed condition. The reverse power line is
zeroed in the same way when the test switch on the front
panel is in the RVS position and the dc return from the

meter connects to pin E-3 through R21 to the divider

network of R19 and R20. R9 is adjusted such that a zero
meter reading is obtained when the transmitter is in an
unkeyed condition.

4-145. The front panel TEST meter is connected to
P1, pins 9 and 19. R17 serves as 2 multiplier resistor for
the meter with all test functions to the meter coupled
through this resistor. CR4 serves as an overcurrent protect
diode for the meter in the forward direction and in the event
of an excessive current, damage to the meter will not occur
since current will then flow through CR4. CRé6 serves to
protect the meter from negative voltages or transients. Both
sides of the meter input circuit are.connected to switch S1A
and S1B, which serve as the switch arms for the two-layer
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multi-position test switch on the front panel below the meter.
Various monitored voltages associated with the switch are
connected into P1 and are seen as grid voltage on pin 14,
plate current on pin 12, fan voltage on pin 15, V-LPA, or
sample voltage, on pin 16, screen voltage on pin 13, plate
voltage on pin 10, transmitter keyed +20 volts to pin 17,
over-temperature indication on pin 18, and the heater
voltage on pin 8. These inputs are all connected to the
switch and the various switch positions indicate the
operation of each of these functions. A +20 volts dc is
required for operation of the circuits in this module and
the +20 volts is obtained from the exciter unit. Thus, the
buffer circuits will not operate when the exciter is not
tuned on. C2 serves as a B+ filtering capacitorin this
module for the +20-volt input. R11 and potentiometer
R2 serve as power amplifier tune-function controls with
adjustment of R2 controlling the power output obtainable
from the power amplifier when in the TUNE position. R2
should be adjusted such that the power output does not
exceed approximately 30 watts when tuned to a
maximum rf output in the TUNE position. The dc output
from this network is connected through P1 pin 5 to the
TUNE-OPERATE function switch. Shielding on several of
the wires coming from the cavity amplifier sections is
required since a strong rf field exists in this module and
shielding is required to prevent radiation of the rf to
other circuits associated with the buffer amplifier and
metered functions.

4.146. TUNE-OPERATE CONTROL.

4-147. The TUNE-OPERATE switch in the power
amplifier provides an artificial tune voltage to the logic
circuit in the exciter so that the exciter will continue to
drive the power amplifier when no forward power is b ing
sensed at the power amplifier output. See figure 6-34.
Otherwise, the f control relay circuit would switch back
to exciter output, indicating a fault in the power
amplifier. A +20 volts is applied from the dc input
through TUNE-OPERATE switch S3 through R1 to the
inter-chassis connector, J7, pin G, which is the reverse
power line to the exciter. The reverse power is mised to a
high positive voltage indicating to the logic circuit in the
exciter unit that a power amplifier forward power exists
at the differential amplifier input. The other half of the
double-pole, double-throw switch 83 delivers the voltage
and current associated with potentiometer R2 in the
buffer amplifier to the 1f control forward power detector
circuit which cuts down the 1f power in the exciter loop
to a nominal 2.5 to 3.0 watts so that a maximum 30-watt
output can be obtained from the power amplifier in the
TUNE position. When operating in the TUNE position,
the loop through the power amplifier is not used and the
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basic forward power loop in the exciter only is used and the
power amplifier is merely serving as a final amplifier with no
relation to controlling the tf loop. When switched to the
OPERATE position, the forward power functions return to
normal and must be delivered from the power amplifier power
sensor or 8 power amplifier fault will be detected and rf control
returned to the exciter 10-watt output. .

4-148. HIGH VOLTAGE SWITCH.

4-149. A high voltage switch on the front panel of the power
amplifier allows disabling of the high voltage. It allows
enabling of the high voltage without having to wait for the time
delgy relay to enable. High voltage will not come on until time
delay has completed after initial ac turn-on. This switch is used
v{hmllit.d.mingﬂwexcit«mdmepower amplifier is to be

§4-150. SOLID-STATE VANE SWITCH (SSVS).

4-151. The SSVS derives its power (19.5V dc) and the circuit
ground from E1 and E12 of the A3 module via the chassis
wiring hamness and the A2 module. Diode VR1 providesa 7V
de bias voltage to RT2 during normal operation of the fan
motor, while R1, R2, R3, RT3, RT1, and Q1 provide the proper
bias current to RT2 for varying temperature conditions of -29°C
to 60°C. The SSCS pc board is mounted across the intake port
of the blower. During normal operating conditions, airflow
across the board maintains the body temperature of the
thermistor RT2 (See Figure 114-41A) below its switching
point of 120°C £7°C. However, if the airflow stops or is
reduced, RT2 self-heats. As the temperature of the thermisor
increases above 120°C, the resistance increases drastically,
thereby increasing the voltage drop to a point where zenerdiode
VR2 conducts to supply current to the base of Q2 transistor.
When Q2 turns on the collector-emitter, resistance goes froma
very high value to a very low value, enabling the thermal
sensing circuit A3 module (TP3). (It should be noted that if the
sirflow problem corrects itself, the cooling of RT2 resets the
SSVS and restores the high voltage to the LPA.)

SECTIONII
FUNCTIONAL OPERATION OF MECHANICAL ASSEMBLIES
' (Not Applicable)
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CHAPTER §
MAINTENANCE

5-1. INTRODUCTION. This chapter contains
information and instructions for maintenance personnel to
accomplish’ satisfactory operation of the VHF transmitting
- set and the UHF transmitting set. This chapter also
conlains organizational/field maintenance and includes
fault isolation corrective maintenance, and alignment
procedurcs.

CAUTION

Transmitting Set, Radio AN/GRT-21(V) and
AN/GRT-22(V) contains clectrostatic discharge
scnsitive (ESDS) devices. Special handling
mcthods and materials must be used 1o prevent
damage to the devices both before and afier instal-
lation in a subassembly. Rcfer to TO 00-25-234,
scction VII, for handling ESDS devices, The ESDS
devices and the subasscmblics in which they arc in-
stalled are identificd in TO 31R2-2GRT-104

ORGANIZATIONAL/FIELD MAINTENANCE

5-2. GENERAL.
5-3.  This scction contains information nccessary for

maintenance of the VHF transmitting sct and the UHF
transmitting sct at the organizational ficld level.

5-4. Table 5-1 contains a listing of maintenance test
equipment for maintenance of the transmitting sct.

Table 5-1. Maintenance Test Equipment

and Special Tools

TEST EQUIPMENT CHARACTERISTIC

Power Rating
150 watts continuous
duty

VSWR
1.1 max dc to 1000 mhz

Air Temperature

Dummy Load, Electronic,
Bird 8135

‘Ambient
Range
-40° to +145°C

Input Connector :
“QC" Type (Female *N"
normally supplied)

Measures frequencies and

repetition rates from ¢ to 50

million pps. Converter sub-

tracts multiples of 10, 50, or

200 mhz from cw frequency lo

be measured providing the

difference to be measured to
the counter.

Frequency Counter,
(HP5245L and HPS5253B)

Dc voltage 0 to 5000 in 7 ranges

Ac voltage 0 to 5000 in 6 ranges

Dc current 0 to 10 amperes in 6

ranges

Dc resistance 0 {0 20 megohms

in 3 ranges

-20 to 50 db in 4 ranges

Accuracy 3 o full scale de
" £5% full scale ac

Multimeler,
Simpson Model 260

Table 5-1. Maintenance Test Equipment

and Special Tools (Cont.)

TEST EQUIPMENT CHARACTERISTIC

Test Set, RF Power
Bird 43

Insertion.typc; measures for-
ward or reflected CW power
in coax transmission lincs
utilizing various load clements

Card Extender

ITT P/N 8004809

Elcment. RF Power, 100 — 250 Mhz at 250 watts
Bird 25C -

Element, RF Power, 100 <~ 250 Mhz at 100 watts
Bird 100C

Element, RF Power, 200 ~ 500 Mhz at 25 watts
Bird 25D :

Element, RF Power, 200 — 500 Mhz at 100 watts
Bird 100D . .

Oscillator, Audio Frequency Range: 20 hz to

Hewlett Packard 200AB 40 khz; 4 bands. 2%
calibration accuracy; 1 watt
output, 60 ohms at 24 volts.
Maximum distortion 1%
from 20 hz to 20 khz: 2%

from 20 khz to 40 khz.

Oscilloscope Tektronix
Model 515A

Vertical: Frequency response:
dc to 15 mhz
ac: 2 hz to 15 mhz
Input impedance:
1 megohm, 30 uuf;
With P410 probe:
10 megohm, 10.5 ppuf

Horizontal: Time base: from
0.2 sec/cmto
2sec /cm.
Frequency response
dc to 50 khz, 3 db

Chanoc 9 5-1
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Table 5-1. Maintenance Test Equipment
and Special Tools (Cont.)

TEST EQUIPMENT

CHARACTERISTIC

Multimeter, Digital
. Fluke 8300A

DC Voltage Ranges £ 10V,

* 100V and ¥ 1000V.

AC Voltage Ranges 1V, 10V,
100V and 1000V,

DC Millivolt Ranges ¥ 100mv
and ¥ 100 mv.

Ohms Ranges 1, 10, 100 and.
1000 kilohms.

T.O. 31R2-2GRT-102

NAVELEX 0967-LP-429-5010
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5.5. FAULT DIAGNOSIS AND CORRECTIVE
MAINTENANCE.

56. GENERAL.

5-7.  Fault diagnosis and isolation to the module level
for both the exciter and power amplifier is accomplished
by observing readings on the TEST meters as programmed
by the meter function switches and by monitoring the
carrier and audio on a receiver tuned to the exciter

frequency.

58.  The procedures contained in this section are based
on the assumption that the exciter and power amplifier
has been properly installed, and that now.some type of
operational deficiency has been reported or observed
requiring corrective maintenance.

59. Fault diagnosis and corrective maintenance is
divided into three basic groups. '

a. Normal meter indication and a description of
each of the metered functions.

b. Fault diagnosis using a group of tables
organized such that maintenance personnel can start from
the basic indicated fault, and proceed on a step-by-step
basis to isolate the faulty module.

c. Module adjustment and alignment after
replacement. )

d. If correct readings are not obtained when using
fault diagnosis tables, adjustments should be made in
accordance with the module alignment procedures.

NOTE

Check the TEST meter needle on exciter and
power amplifier for zero when all power is
off. If needle does not zero, adjust by means
of screwdriver slot zero adjust in meter front.

5-10. NORMAL METER INDICATIONS. Tables 5-2,
5.3, 3.4, and 5-5 contain the normal ranges for the front
panel metered test positions when the equipment is
modulated from either local or remote locations as
defined in the tuning procedures. An explanation of each
test position is contained in paragraph 5-11. Tables 54
‘and 5-5 contain detailed information for the various
modes and conditions relating to a typical system
operation. :

5-11. TEST POSITION DESCRIPTIONS. The
following paragraphs contain explanations of the various
test positions relative to tables 5-2 and 5-3. The normal
test readings presented in the respective tables are
intended to provide criteria for evaluation of test readings
taken during analysis of faults. When reference, in the

54

fault diagnosis section, is made to a test position reading
being high or low, it means, in comparison with the
expected value given in tables 5-2 and 5-3 under the
specific operating mode and condition involved. If the
readings do not conform to the normal readings in these
tables, the particular module referred to in the table
should be suspected of misalignment or fault.

5-12.  The following explanations relate to test position
readings in the exciter only (10-watt) mode of operation,
and the standard test point readings given for that
condition of operation in table 5-2.

EXC 1-1 E-L RLY: In exciter-only mode, there
being mo umbilical cable
connecting the exciter to a
power amplifier, there is no
ground return for the EL
relay and the EL relay can
not pull in. The EL relay is
thus inhibited from
transferring. Under this
condition of operation the
coaxial antenna connection
to the exciter is made at
K1J3 rather than at K1J1;
and K1J1 and K134 are left

open.
EXC 1-2 FWD: The correspondence between
forward (FWD) tf power
meter readings and rf power
in watts is given in figure 5-3.
EXC 1.3 RVS: The correspondence between
reverse (RVS) of power
meter readings and reflected
rf power in watts is given in

figure 5-4.

EXC 14 APC: The APC (automatic power
control) meter reading of the
APC voltage is analytic only
and should read mnear mid
scale. The value shown is
subject to variations over the
frequency range.

EXC 15 T/RRLY: Indicates the voltage on the
T/R relay line to control an
external relay if desired. This
line supplies +24 volts at
100 ma from pin C of J5 to
ground. Meter indicates
upscale when transmitter is
keyed.



EXC 1-6 VSWR-LPA:

EXC 1.7 PWR AMPL:

EXC 1-8 FLTR TUNE:

EXC 19 MULTR:

EXC 1-10 OVEN:

EXC' 1-11 OSC:

Indicates the condition when
the LPA has a reflected
VSWR of greater than 3:1.
Normal or good reading at
this test point is an upscale
reading. A high VSWR
reading is 0.

The value shown is
approximate and is subject
to variation over the range
of 10 to 45.

Used only during tuning
operations, this test position
has an output only with the
TUNE-OPERATE switch in
TUNE position.

Metered tuning position for
the multiplier module.

‘Tuning controls should be

peaked, and gain level
output should be set for a
nominal meter reading
of 22.

In normal continuous
operation - the OVEN test
position slowly swings over
the range of 0 to 10 with
unvarying ambient
temperature and ac line
input, it tends toward a
steady-state value of 3 to 6
on the meter. At first
turn-on with a cold unit the
OVEN reading may be as
high as 40 for a few
minutes.

Values shown, and variations
with operating frequency,
are typical, subject to
further variations from unit
to unit. Generally, oscillator
test position readings above
25 are normsl, and provide
sufficient drive to the
multiplier to enable the
multiplier unit to maintain
the closed-loop
sutomatic-level-controlled
normal output giving a value
of 22 for the MULTR test
position.

T.0. 31R2~2GRT-102
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EXC 2-1 UNRGLTD V:The rise in unregulated B+

EXC 2-2 BAT:

voltage with the transmitter
unkeyed is in part a function
of the source impedance of
the ac lines to the
transmitter. In the case
shown for ac line was
measured at 120v with the
transmitter keyed; unkeyed,
. the unregulated voltage rises
from 32 to 36 (approximate)
on the meter due to line and
load change.

With a battery connected,
this test position reads -the
battery terminal voltage
when the ac switch is OFF
or ON. Without battery
connected will read
UNRGLTD V.

EXC 2-3 RGLTD +20: Indicates regulated +20 volt

EXC 24 +20 CUR:

dc output. Good reading is
17.5 to 21.5.

Multiply meter reading by
0.2 to obtain actual current
in amps drawn by the +20
volt load. Variations with
operating band =2nd
frequency are typical and
subject to some further
* variation from unit to unit.

EXC2-5 KEYED +20: Indicates * approximately 20

EXC 2-6 % MOD:

EXC 2-7 MOD:

on meter when exciter is
keyed. Meter should read
approximately 0 when
unkeyed.

The correspondence between
meter readings and actual
modulation percent is given
in figure 5-5.

This test point gives analytic
indication only of the ac
(audio) component of the
composite modulation APC
voltage at the base of the
Mod-APC driver transistor.
This test point is used to
determine any existing
malfunction in the of
control/modulator card.

- 5.5
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EXC 2-8 FLTR AMPL: Indicates upscale

EXC 2-9 CPRSR:
or LINE AMPL

EXC 2-10 AFLVL-H
and
2-11 AFLVLL

.. EXC 2-12 OVER
TEMP:

5-13.

reading

when the system is

modulated on the audio

input lines or local
microphone lines, and
indicates the signal is present
at the output of the filter
amplifier.

Indicates upscale reading
when the system is
modulated on the audio
input lines or local
microphone lines; indicates
the signal is present at the
output of the audio
compressor amplifier.

The correspondence between
meter readings and actual
audio line levels, for high
and low audio frequency

level test positions, is given

in figure 5-6.

Normally indicates 0. In over
temp condition at 75°C to
80°C, meter indicates
midscale, transmitter will not
key. '

The following 'éxplanaﬁons relate to test position

readings in 50-watt operating mode with a power
amplifier in use with the exciter, as given in table §-3.

EXC 1-1 EL RLY:

EXC 1-2 FWD:

With
interconnections between
exciter and power amplifier
unit, and the antenns
connected to K1J1 of the
exciter, the power amplifier
unit is in operation with the
EL relay de-energized. In
event of loss of ac line
power and with a battery
connected, the transmitter
automatically revests to
Exciter-Only operating
mode, with the EL relay
energized.

See figure 5-7 for
interpretation of meter
reading in watts. Note that
the forward of power out of
the exciter unit to drive the

EXC 1-3 RVS:

_EXC 14 APC:

EXC 17 PWR AMPL:

" EXC 24 +20 CUR:

power amplifier in 50-watt
mode is less than the normal
forward tf power out of the
exciter in 10-watt mode
only. The required drive
power for the power
amplifier is 3 watts to 8
watts, depending on
operating band and
frequency. Also, see EXC
14.

See figure 5-8 for
interpretation of meter
reading in watts of reflected
power and equivalent load
VSWR.

Gives an approximate APC
dc voltage meter reading in

volts. The APC level in an

exciter unit driving a power
amplifier is lower than in an
exciter unit alone. With the
power amplifier
TUNE-OPERATE switch in
TUNE position the exciter
forward rf power sense
circuit is artificially offset to
a high value, simulating an
excess-power condition and
causing the apc voltage,
under this condition, to
operate at a lower level
resulting in the application
of reduced rf drive to the
power amplifier.

The variations in the test
point reading shown
correspond to the varying of
drive conditions associated
with exciter-only mode and
50.watt mode, and the
power amplifier tune-operate
condition, as discussed in
connection with Exciter 1-2
FWD and 1-4 APC.

The variations in current
drawn by the +20 volt
system under exciter-only
and under power amplifier
50-watt modes correspond to
the varying system
conditions discussed under



EXC 2-6 % MOD:

LPA 1 EXCTR:

LPA 2 KEY:

LPA 3 FWD:

LPA 4 RVS:

LPA 5 V.PLATE:

LPA 6 CUR-PLATE:

Exciter 1-2 FWD, 14 APC,
and 1-7 PWR AMPL.

5-5 for
of meter

See figure
interpretation
reading in percent.

Indicates that exciter is
connected and on. Wil
indicate in both keyed and
unkeyed condition.

Indicates only when exciter
is keyed.

Power amplifier driver power
is decreased with the power
amplifir TUNE-OPERATE
switch in TUNE position
(see EXC 14, APC). See
figure 5-7 for interpretation
of meter reading in watts.

Reverse power meter
readings are interpreted in
watts reflected power in
figure 5-8.

Unregulated plate voltage for
the power amplifier tube
varies with input ' AC line
typically as shown, and with
the transmitter unkeyed and
unloaded, supply rises to the
high value shown. Readings
may be interpreted directly
in volts by multiplying by
100; i.e., 2 meter reading of
19 equals 1900 volts dc.

Power amplifier tube plate
current may be directly
interpreted from the meter
readings by multiplying by
10; i.e., a reading of 15
equals 150 milliamperes.

LPA 7 V-SCREEN:

LPA 8 V-GRID:

LPA 9 V-HTR:

LPA 10 V-LPA:

LPA 11 FAN:

LPA 12 OVER TEMP:

T.0. 31R2-2GRT-i02
NAVELEX 0967-LP-429-5010

Power amplifier tube screen
voltage may be directly read
by multiplying the meter
reading by 10; i.e., a reading
of 39 equals 390 volts dc.

Power amplifier tube control
grid bias may be directly
read by multiplying the
meter reading by -2:ie.,a
reading of 42 equals a
control grid bias voltage of
—84 volts dc.

Power amplifier tube heater
voltage may be directly read
by dividing the meter
reading by 4; i.e., 2 reading
of 24 equals 6.0 volts ac.

A voltage level generated
within the power amplifier.
derived from the high
voltage and screen dc voltage
supply, when this voltage is
less than 26 volts it signals
the existence of an abnormai
power amplifier voltage
condition and causes the
exciter to energize the EL
relay, putting the transmitter
in 10-watt mode. With the
EL relay energized in a
normal exciter the V-LPA
function reads 20 on the
meter.

Derived from unregulated
voltage, the fan voltage test
point varies as shown with
changing line and load
conditions.

Meter normally reads zero.
In over temp mode. meter
reads midscale, disables the
high voitage and transfers to
exciter mode output.

57
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Table 5-2. Normal Test Position Readings, 10-Watt Mode of Operation Power Amplifier Not Connected

METER READINGS (12)
UNKEYED AND KEYED AND
SWITCH POSITION MODULE UNMODULATED MODULATED (10)
1-1 E-LRLY A7 Oto 2 0to 2
1-2 FWD A6 <3 (16) 40 to 45 (6)
1-3 RVS A6 <3 (76) 0 to 20 (6)
14 APC A6 0 - 5to 32
1-5 T/RRLY A2 0 20 to 40
1-6 VSWR-LPA A6 Oto 3 1to4
1.7 PWR AMPL Al0D 0 10 to 45
1-8 FLTR TUNE FL2 0(18) 0 to 2 (1)(19)
19 MULTR A9 0 20 to 24 (VHF) (14)
15 to 24 (UHFX(15)
1-10 OVEN A8 0 to 40 (2) 0 to 40 (2)
1-11 0SC A8 0 5 to 45 (3)
2-1 UNRGLTD V PS1A-3 20 to 40 20 to 40
2-2 BAT 20 to 40 (4) 20 to 40 (4)
2-3 RGLTD + 20 PS1A1, PS1A2 17.5 to 21.5 17.5 to 21.5
2-4 +20 CUR 0 to 3 (11) 15 to 30 (UHF) (8)
15 to 25 (VHF) (8)
2-5 KEYED +20 A2 0to3 17 to 24
2-6 % MOD A7 Negative indication (17) 15 to 40 (5) (6)
2-7 MOD A6, A5 0 5 to 40
2-8 FLTR AMPL Ad 0 10 to 30
2-9 CPRSR Al 0 5t0 20
2-10 AF LVL-H Ad 0 Note (6) (9)
2-11 AF LVL.L Ad 0to2 Note (6) (9) (13)
2-12 OVER-TEMP A7 0to7(7) 0to 7(7)
NOTES:

(1) Reading applies when TUNE-OPERATE switch is in TUNE position. Reading should be

greater than 0.

(2) At initial turn-on meter may peg for several minutes. Within 10 minutes reading will be less

than 40 ¢ a.

(8) Meter indication is dependent on oscillator frequency setting,
highest frequency. With external generator input (crystal re

will be at low end of range at
moved) meter may be as low as 3,

with G2 oscillator. With external generator input (crystal removed) meter reading will be 0

with G3 oscillator.
(4) When operating with battery, these readings

readings will be the same as UNREG V.
(5) A reading of 30 indicates 90% modulation.
(6) See curves, figure 5-3 through 5-6.

(7)  Any indication of greater than 7 on this position indicates that the over temperature protection
circuits will prevent keying transmitter.

(8) Multiply meter reading by 0.2 to obtain true current in amperes.

will indicate battery voltage. Without battery,

(9) With typical voice signal inputs, the AF LVL-L and AF LVL-H readings will vary instantane-
ously. Steady state readings on these test positions can be obtained only with continuous sine-
wave inputs. The normal ranges for these readings depend on the characteristics of modula-
tion signal sources peculiar to each installation.

(10) “Modulated” means continuous modulation inp
frequency and level.

58 Change 16
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Table 5-2. Normal Test Position Readings, 10-Watt Mode of Operation Power Amplifier Not Connected (Cont)

(11) Meter reading is usually very slightly up-scale from zero but never higher than 3. A reading of

12)
(13)

14
(15)
16
amn

18)

19

0 to 10 is typical on exciters equipped with the VHF/UHF Driver/Power Amplifier I
(P/N 8136838G1).

Whenever 0 appears in the table, the tolerance on the 8 condition is +1.

With high level AF line inputs, the AF LVL-L reading may peg at greater than 60, input line
level may be read out on the A F LVL-H test position.

When G3 Crystal Oscillator is used acceptable limits are 15 to 24.
When G3 Crystal Oscillator is used acceptable limits are 5 to 24.
Meter readings below zero are permissible.

With SWITCH 1 in SWITCH 2 ENABLE do not place SWITCH 2 to % MOD unless exciter is
modulated. Failure to do this will cause meter to peg negative possibly damaging meter.

A reading of O to 5 is typical on exciters equipped with the VHF/UHF Driver/Power Amplifier
(P/N 8136838G1).

A reading of 0 to 15 is typical on exciters equipped with the VHF/UHF Driver/Power Amplifier
(P/N 8136838G1).

Table 5-3. Normal Test Position Readings, Exciter and Power Amplifier, 50-Watt Mode of Operation (Exciter reading below will
differ from the Exciter Only readings Table 5-2. Refer to Table 5-2 for all other Exciter readings.)

METER READINGS (16)
UNKEYED AND KEYED AND
SWITCH POSITION MODULE UNMODULATED MODULATED (15)
EXC 1-1 E-L RLY EXC A7 Oto 2 (1) 0to2(1)
EXC 1-2 FWD EXC A6 s3(17) ) 12 to 35 (VHF) (2)
16 to 38 (UHF) (2)
EXC 1-3 RVS EXC A6 317 0 to 15 (3)
EXC 1-4 APC EXC A6 0 5 to 32
EXC 1-6 VSWR-LPA EXC A6, A7 16 to 24 1to4(14)
EXC 1-7 PWR AMPL EXCA10 0 3 to 45 (UHF)
8 to 45 (VHF)
EXC 2-4 +20 CUR 0to3(12) 5 to 30 (UHF)
5 to 25 (VHF)
EXC 2-6 % MOD EXC A7 Negative Indication (18) 15 to 40 (4) (13)
EXC 2-7 MOD EXC A5, A6 0 5 to 40
LPA 1 EXCTR 17 to 24 17 to 24
LPA 2 KEY EXC A2 0 17 to 24
LPA 3 FWD LPA A5 QD 40 to 45 (5)
LPA 4 RVS LPA A5 <317 0 to 25 (5) (11)
LPA 5 V-PLATE LPA A4 18 to 28 (6) 15 to 26 (6)
LPA 6 CUR-PLATE LPA A4 6to 8 10 to 18 (UHF) (7)
12 to 16 (VHF) ()
LPA 7 V-SCREEN LPA A4 33 to 45 (8) 33 to 45 (8)
LPA 8 V-GRID LPA A3 30 to 50 (9) 30 to 50 (9)
LPA 9 V-HTR LPA A3 21t0 31 21t0 31
LPA 10 V-LPA LPA A4 30 to 45 30 to 45
LPA 11 FAN LPA A2 20 to 32 20 to 32
LPA 12 OVER-TEMP LPA A3 0t07(10) 0 to 7 (10)

Change 16 59
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Table 5-3. Normal TEST Position Readings, Exciter and Power Amplifier, 50-Watt Mode of Operation (Exciter reading below will
differ from the Exciter Only readings Table 5-2. Refer to Table 5-2 for all other Exciter readings.) (Cont)

NOTES:
(1)
(2)
3

(4)
()
(6)
)

(8
9
(10)

(11)
(12)

13)
(14)
(15)

(16)
an
(18)

When power amp is not operating, reading will be 15 to 40 indicating exciter mode of operation.
See Curve Figure 5-3.

Power amplifier cavity input tuned for minimum reading on exciter reverse. See Curve
Figure 5-4.

See Curve Figure 5-5.
See Curves Figures 5-7 and 5-8.
Multiply meter reading by 100 to obtain true plate voltage.

Multiply meter reading by 10 to obtain current in milliamperes. A meter reading of 16 or less
(VHF) or 18 or less (UHF) greatly increases the life expectancy of the tube.

Multiply meter reading by 10 to obtain true screen voltage.
Multiply meter reading by -2 to obtain true grid voltage.

Meter reading greater than 7 indicates an over temperature condition, and system will switch
to exciter operation only.

Negative indication exists when power amplifier is in the tune mode.

Meter reading is usually very slightly up scale from 0 but never greater than 3. A reading of 0
to 10 is typical on exciters equipped with the VHF/UHF Driver/Power Amplifier
(P/N 8136838G1).

A reading of 30 indicates 90% modulation.
When power amp is not operating, reading will be 16 to 24 indicating exciter mode of operation.

“Modulated” means continuous modulation inputs are present within the required range for
frequency and level.

Whenever @ appears in the table, the tolerance on the 0 condition is +1.
Meter readings below zero are permissible.

With SWITCH 1 in SWITCH 2 ENABLE do not place SWITCH 2 to % MOD unless exciter is
modulated. Failure to do this will cause meter to peg negative possibly damaging meter.

510 Change 16
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5.14. FAULT DIAGNOSIS. The following paragraphs
and tables contain fault disgnosis, removal and
replacement, or repairin-place maintenance, and
readjustment required for restoration of service. Prior to
_ performing actual diagnosis of faults perform the
following:

" a.  Always verify that transmitter operating mode
and operating voltages are correct, in accord with table
$-6 for transmitters operating in 10-watt mode (exciter
only) and table 5-7 (for transmitters operating in 50-watt
mode with exciter and power amplifier).

b.  When it is desired to monitor the output of the
transmitter, tune a receiver on the known transmitter
frequency (if none is already on that frequency) and use
the receiver output as a transmitter monitor. Plug
headphones into the AUDIO OUTPUT jack of the
receiver, if necessary. Place transmitter REMOTE-LOCAL
switch in LOCAL. If carier only is desired, key the
transmitter by use of the CARRIER TEST switch; or if it
is desired to check both carrier and modulation, plug in
cither a carbon microphone or a dynamic microphone in
the jacks provided, and key and voice modulate as
desired. Compare the output observed from the monitor
receiver with the expected result. Confirm, if possible,
that the reported fault actually exists.

20 30 50

METER READING

Figure 5-7. LPA RF Carrier Power Vs Meter Reading’
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WATTS, REFLECTED

NOTE

If keying the transmitter in maintenance mode
would cause interference with operations on
that frequency channel,” disconnect the
transmitter from its antenna and connect it to
a dummy load. If this is done, it may be

" desirable to employ a coupler to the input of

30

the monitor receiver. Not less than 40 db of
isolation between the transmitter output and
the receiver input must be used.

WARNING

Do not disconnect the coaxial output cable of

the transmitter to the antenna without first

placing the REMOTE-LOCAL switch in
LOCAL position, with the CARRIER TEST
switch in normal position, to assure that the
transmitter will not be remotely keyed with
its load disconnected. While the transmitter is
protected from excessive high load VSWR in
this condition, it is possible for maintenance
personnel to sustain rf burns if handling open
cable ends with the transmitter keyed.

e

/

//

0 0
METER READING

Figure 5-8. LPA Reverse (Reflected) RF Power

Vs Meter Reading



c. When a fault is apparent with only the
transmitter connected and operating in normal operational
mode, and disappears when used in maintenance mode,
the fault may be peculiar to operational mode only. Refer
to table 5-8 as a guide to diagnosis.

d. When the reported fault is apparent in
maintenance mode, based on the observations made in

step c. perform further diagnosis with table 5-9 as a

guide.
e.  When the reported fault is in the tuning mode,
perform further diagnosis using table 5-18 as a guide.

NOTE

Before proceeding with further diagnosis, be
sure that the procedures of tables 56, 5-7 and
5.8 as applicable, and steps a, b, and c have
been performed sufficient to establish at this
point that a fault actually exists in the
transmitter and, in a general way, a
description of the faulty condition, such as
low carrier power, distorted modulation, etc.
In the performance of further diagnosis, the
following checks shoukd be adhered to:

1. When a test position appears to
have an incorrect indication, verify that
operating mode switching, keying, and input
modulation signal conditions are as expected.

2. When s test position reading leads
to some conclusion regarding the module

T.O. 31R2-2GRT-102
NAVELEX 0967-LP-429-5010

which is faulty, verify all other related test

position readings which would support this
conclusion.

3. Do not make adjustments to the
transmitter with undiagnosed faults present in
the transmitter. '

4. When rf power or modulation show
a significant degradation, do not attempt to
restore normal conditions through adjustment.
While such adjustments might seem to correct
or improve a condition noted, it will only
mask the original symptoms and make further
diagnosis difficult. '

5. Do not swing tuning controls
through their range in an attempt to see if
they respond, or to see if they have been
improperly set. Perform only those retuning
and alignment adjustments indicated,
following replacement o f a faulty module.

NOTE

In exciter/power amplifier configuration, if it
is desired to check exciter on antenna without
going through EL relay, disconnect antenna
cable from K1J1 on back of exciter and
reconnect to K1J3 cable must be disconnected
from J8 for proper operation.

"Table 5-6. Transmitter Normal Operating Mode Conditions and Voltages

10 Watt Mode (Exciter Only)
SWITCH OR INDICATOR CONDITION OR VOLTAGE
AC POWER indicator Illuminated
Fose Indicator Extinguished
REMOTE-LOCAL switch REMOTE
PUSH TO TALK-CARRIER TEST switch PUSH TO TALK (up)

Operating voltage: Verify that +20 voltage is correct
placing TEST SWITCH 1 to SWITCH 2 ENABLE,
SWITCH 2 to RGLTD +20 position. The front p
meter should indicate 17.5 to 21.5 (20 vdc).
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5.1S. MODULE REMOVAL AND REPLACEMENT NOTE
(See Figures 5-1 and 5-2).
CAUTION

Electrostatic Sensitive Devices observe precautions
for handling. Refer to page 5-1, para 5-3.

5.16. . EXCITER.

When removing coaxial cables from modules
requiting use of 1/4-inch open-end wrenches,
be sure to use two wrenches. When replacing
coaxial cables first tighten finger tight, then
only snug up connector with wrench (threads
may still show).

NOTE
Wihen any reference is made to the oscillator 5.17. TOP COVER. To remove the top cover,
module in the module removal and replacement loosen the eleven 6-32 flat Phillips head captive screws.
procedures, the same information applics to the Replacement is the reversc of removal.
oscillator-synthesizer and oscillator-multiplier
as thesc three modules are mechanically and
electrically interchangeable.

NOTE

Make certain all 11 screws arc tightenced to
assure positive RFI shielding effectiveness.

Table 5-7. Transmitter Normal Operating Mode Conditions and Voltages
50 Watt Mode (Exciter and Power Amplifier)

SWITCH OR INDICATOR CONDITION OR VOLTAGE
NOTE

The conditions of table 5-6 apply for the exciter, and in
addition, the following for the power amplifier,

POWER ON-OFF switch ON

POWER ON indicstor Iluminated

POWER fuse indicators Extinguished

HV ON-OFF switch ON

HV indicator Illuminated

HV fuse indicator Extinguished

TUNE-OPERATE switch OPERATE

Interlock under top cover
" Intelock, cavity module drawer
Observe and verify the following:

Plate voltage: TEST switch
to V.PLATE

Screen voltage: TEST switch
to V.SCREEN

Control grid voltage: TEST switch
to V-GRID

Heater voltage: TEST switch
to V.HIR ‘

5-16 Change 9

Cover shall be securely closed, holding the interlock closed.

Drawer must be securely closed, holding the interlock closed.

Transmitter unkeyed, meter reads 18 to 28.
Transmi tter keyed, meter reads 15 to 26.

Transmitter keyed, meter reads 33 to 45

Meter reads 30 to 50 (=60 to -100 volts)

Meter reads 21 to 31



5-18. MULTIPLIER AND/OR OSCILLATOR-
SYNTHESIZER.

a. Multiplier Module: To remove the multiplier module,
disconnect ASP1 from J2 (A9P1). Disconnect ASP2 from
A10J1. Disconnect A8P2 from A9J1. Remove the
multiplier module from the oscillator/synthesizer module
by loosening the 8-32 Phillips head screws, one at each end
of the module. Lift out the multiplier module. Replacement

_is the reverse of the removal.

"b. Oscillator/synthesizer: ‘To remove the

oscillator/synthesizer module, first remove the multiplier ..

module as above. Disconnect A8P1 from J1(A8P1). Loosen
the 8-32 Phillips head captive screws, two at each end,
holding the module to the chassis. Lift out the
oscillator/synthesizer module. Replacement is the reverse
of removal.

5-19. TUNABLE FILTER. To remove the tunable
filter it is first necessary to remove -the oscillator and
multiplier modules (see paragraph 5-18). Remove the
coaxial connectors from J1 and J2. The UHF filter is held
to the bottom of the chassis by four 8-32 Phillips head

T.0. 31R2-2GRT-102
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screws. The VHF filter is held to the bottom of the
chassis by two 8-32 Phillips head screws. Replacement is
the reverse of removal.

5-20. DRiVER/POWER AMPLIFIER. To remove the
driver/power amplifier module, disconnect the input
coaxial cable coming from the multiplier module. Remove
both the coaxial cables from the tunable filter. Remove
the input power connector J3. Remove the output coaxial
cable to the low  pass filter. Position right side chassis
slide rails so that the two 10-32 Phillips head captive
screws holding module to chassis side wall may be
loosened. These two screws are located approximately
7-5/16 inches and 12-1/8 inches back from the front
panel and pass through clearance holes in the slide rail.
Loosen the five 10-32 Phillips head captive screws holding
the module to the chassis base. Carefully remove module
from chassis. Replacement is the reverse of removal.

Table 5-8. Fault Diagnosis, Normal Operating Mode

NORMAL OPERATING MODE INDICATION
(REMOTE CONTROL)

PROBABLE CAUSE

NOTE

. 'The following faults are apparent in normal operating mode, but
are not apparent in maintenance mode (operating the

transmitter locally). . .

Transmitter keyed continuously
Transmitter will not key in main keying mode

Transmitter will not key in operational mode
(tone, current, or voltage)

Transmitter keys.' but will not modulate;
or modulates with hum and noise, some audio

Transmitter keys and modulates, but excessive
background noise between speech sylables

a.  External remote audio line is grounded
b.  Fault in optional keyer module
a.  External remote audio lines open

b. Remote microphone defective

‘a.  Faultin optional keyed module

b.  Fault in external keying line, or in external keying
signal generator

One external remote audio line open

a.  Fault in compressor-preamplifier module

b. Gain set link incorrectly connected on
compressor-preamplifier module

c.  Excessive audio gain in external audio compression
equipment, on external audio line

Change2 5-17
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CAUTION

Before replacing the driver/power amplifier
module, brush on a thin coating of Thermal
Joint Compound (ITT part no. 502371-1) to
. all surfaces of the module that contact the
chassis. This is necessary to provide maximum
thermal conduction from the module to the -
chassis. :

$-21. REGULATOR. To remove the regulator first
disconnect the nine leads from TB2. Remove four 1/4

inch hex head screws holding regulator to the rear of the
chassis. Replacement is the reverse of removal.

CAUTION

Before replacing the regulator, brush on a thin
coating of Thermal Joint Compound (ITT part
no. 502371-1) to all surfaces of the module
" that contact the chassis. This is necessary to
ide maximum thermal conduction from
the module to the chassis.

“Table 59. General Fault Indications, and Recommended Action For
Further Fault Diagnosis ’

INDICATION

PROBABLE CAUSE AND
RECOMMENDED ACTION

Transmitter will not key; when transmitter is keyed, there
is no evidence of a carrier; and exciter RGLTD +20 reads
zero. Otherwise normal per tables 5-6 and §-7. -

Transmitter will not key; when transmitter is keyed there
is no evidence of a carrier; and exciter RGLTD +20 reads
normal. Other conditions normal per tables 5-6 and 5-7.

Transmitter keys; some evidence of carrier is present
when keyed, but output rf power is low; modulstion
cither normal or distorted. Otherwise normal per tables
5-6 and S-7. : :

Transmitter keys; output power is excessive; modulation
is either normal or distorted. Otherwise normal per tables
5-6 and 5-7.
Transmitter keys; output power normal; modulation
weak, distorted, or missing, otherwise normal per tables
56 and 5-7.

Transmitter keyed continuously but normal per tables 56
“and §-7.

Power amplifier voltages not in accordance with table 5-3;
transmitter operates only in 10-watt mode.

Exciter indications are not in accordance with table 5-6.

5-18

_ Exciter power supply is in over-current protection mode;

or is faulty. Continue diagnosis per table 5-10.

Fault exists in of circuits of exciter. Probably in low level
stages (oscillator or multiplier); or in keying control circuits;
or in rf driver-power amplifier; or control rf/modulator
circuit; or over temperature protect circuit or in optional line
amplifier if used. Continue diagnosis per table 5-11.

Either exciter or power amplifier and may involve either
of circuits or automatic rf power leveling control circuits.
Proceed with diagnosis per table 5-12.

Automatic f power léveling control circuits in exciter.
Proceed with diagnosis per table 5-13.

Low-evel modulation circuits. Refer to table 5-14.

Fault in keying module.

Fault in power amplifier. Proceed with diagnosis per table
5-17.

Fault in exciter or in exciter voltage supply. Diagnose per-

table 5-15.
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Table 5-18. Exciter Tuning Fault Diagnosis Table and Recommended
Action For Further Fanlt Diagnosis '

INDICATION

PROBABLE CAUSE AND RECOMMENDED ACTION

Oxcillator output as observed on OSC test position of
switch 1, will not peak when tuning OSC or BUF controls
on oscillator mnit. '

Multiplier will not tune or give adequate
output indication (22 on meter). (Refer
to table 5-2 for nominal readings.)

Bandpass filter input wil not tune propedy on FLTR
TUNE position of test switch. '

Bandpass filter output will not tune on APC position of
test switch.

5-30

Keying circuits not operational, continue diagnosis per
table 5-11

or
Bad crystal - replace crystal with another crystal, or insert
signal on external input jack with crystal removed, or
Faulty oscillator module - Replace module, making
certain to remove crystal from faulty module and
replacing in new module. Oscillator; oscillator-synthesizer

Possibly tuned to wrong harmonic - preset all frequency
controls on multiplier to the desired output frequency,
and repeak for maximum meter indication

ar
Keying line to oscillator not operating - check KEYED
+20 for keying indication

or
Faulty multiplier module. Replace module and tune new
module per tuning procedure in Ch 3

or
Output line from oscillator unit not properly connected
to multiplier input.

Check for proper connections of input and output RF
cables to filter

or
Make certain exciter TUNE-OPERATE switch is in the
TUNE position

, or

Filter may be tuned to an erroneous null. Look for
another more pronounced null. - If no null can be found;
observe +20 CUR metering position and see if input
tuning capacitor will find a dip in current reading.

or
Muitiplier module may be tuned to the wrong harmonics.

Improper tuning of the input capacitor on the bandpass
filter. Retune the input to the most pronounced change
in meter with test switch in FLTR TUNE position

or
APC drive level not high enough - Observe meter on APC
position with filter untuned. Meter should read 20
minimum. If not, adjust carrier level adjust potentiometer
on rf control for a reading of 20, then retune filter
output for APC dip. When found, readjust CARRIER
LEVEL pot for output meter reading of 40 on FWD
position of test meter.

or

Replace filter 'modnle
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Table 5-18. Exciter Tuning Fault Diagnosis Table and Recommended
Action For Further Fault Diagnosis (Cont.)

INDICATION

PROBABLE CAUSE AND RECOMMENDED ACTION

No output from exciter after tuning bandpass filter.

Faulty interconnection cables

or
Faulty output relay - meter should read 20 — 40 on E-L
relay (exciter output to antenna)

or
LPA TUNE-OPERATE switch in TUNE position. Should
be in OPERATE position during exciter tuning.

or
Improper zero adjustments on FWD and RVS power
adjustments in exciter and or LPA. (LPA zero sets affect
exciter operation).

. Table 5-19. Power Amplifier Tuning Fault Diagnosis and Recommended Action
For Further Fault Diagnosis

INDICATION

PROBABLE CAUSE AND RECOMMENDED ACTION

INPUT TUNING and INPUT COUPLING will not tune
for a minimum reverse reading on exciter RVS metering.

OUTPUT TUNING will not tune for forward power
output on power amplifier FWD test position.

Rf output from power amplifier will not stay on and
operation switches back to exciter operating mode, when
switched to OPERATE position.

Check for all proper interconnect cables between exciter
and power amplifier
B or

Check for power amplifier high voltage on E-PLATE
position of power amplifier test switch. (Should read 18
- 26)

‘or
Check E-L RLY position on exciter test switch. Should
read 0 when tuning power amplifier

or
Check power amplifier TUNE-OPERATE ‘switch. Should
be in TUNE position

or
Fault located in cavity amplifier input tuning network.

Check for proper power amplifier voltages and currents
on test switch. See table 5-3.
or
Check exciter RVS reading to verify that cavity input is
tuned. Should read below 10.
or
Possible bad amplifier power tube.
or
Possible bad low pass filter FL2 mounted in cavity.

Possible bad antenna with a VSWR greater than 3:1
or
Cavity not tuned properly with current too high. See
figure 3-6. -
- or
Possible bad rf control printed circuit card in exciter unit.

5-31
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5-22. POWER SENSOR AND LOW PASS FILTER. To
remove the power sensor, unscrew the two connectors from
the top of power sensor noting their marking. Remove
coaxial cable from LOAD end of module. Remove coaxial
cable from input of low pass filter. Remove four 8-32 Phil-
lips head screws from front portion of mounting plate.
Loosen the two 8-32 Phillips head screws at rear of the
mounting plate. Lift the mounting plate and slide forward to
remove. (Use caution when sliding forward or damage may
be done to switch contacts.) The power sensor and the low
pass filter are each attached to the mounting plate by four 6-
32 pan head screws.

CAUTION

Cards are keyed to prevent complete insertion into
wrong slot; do not force, check to see if card is in
right location.

5-23. PRINTED CIRCUIT CARDS. To remove any of the
printed circuit cards from the nest, grasp the top of the board
at each side with a thumb and forefinger or circuit card puller
and lit;:l straight upwards. Replacement is the reverse of
removal,

CAUTION

Electrostatic Sensitive Devices. Observe precau-
tions for handling. Refer to page 5-1, paragraph 5-
3,

5-24. POWER SUPPLY. To remove the power supply
make sure the ac input connector at rear of chassis is discon-
nected. Remove two 10-32 Phillips head screws from tuner
front rail, two 10-32 Phillips head screws from rear of power
supply, and two 1/4 inch hex head screws from fiberglass
cover. Remove leads from terminal board noting the strap-

ping arrangement for replacement. The power supply may

now be lifted from the chassis. Replacement is the reverse
of removal. . ‘

CAUTION
Before replacmg the power supply brush on a thin
coating of Thermal Joint Compound (ITT part no.
502371-1) to all surfaces of the module that contact
the chassis. This is necessary to provide maximum
thermal conduction from the module to the chassis.
5-25. POWER AMPLIFIER.
NOTE
Procedures outlined in operations chapter 3,
paragraph 3-12, power amplifier tuning procedures,

must be observed when working on the power
amplifier.

5-32 Change 9

5.26. TOP COVER. To remove the top cover loosen the
four 6-32 flat head Phillips head captive screws. Replace-
ment is the reverse of removal.

NOTE

Make certain all four screws are tightened to assure
positive RFI shielding effectiveness.

5.27. POWER SUPPLY CONTROL GRID/THERMAL
CONTROL/AC CONTROL. Before attempting to remove
this module make sure that the exciter AC POWER ON-OFF
switch is OFF and that the power amplifier POWER ON-OFF
switch is OFF. Loosen four 8-32 Phillips head captive screws
at top of module. Using a long shank Phillips screwdriver
loosen the single 8-32 Phillips head captive screw at bottom
right center of module. Remove P1 from J4 and remove
cable clamp. Lift out module. Replacement is the reverse of
removal. (Potentiometer R15 must be turned fully clock-
wise.)

5.28. BUFFER AMPLIFIER/MULTIPLIER, ELECTRI-
CAL INSTRUMENT. Before attempting to remove this
module the power supply control grid/thermal control/ac con-
trol module must be removed as detailed in paragraph 5-27.
Remove knob from TEST meter function switch using an
Allen wrench 10 loosen the two 4-40 set screws. Observe in-
dexing of knob to shaft for reassembly in the same position.
Remove lock nut from switch shaft using a 17/32 inch open
end wrench, allowing switch to be removed. Remove five 6-
32 Phillips head screws holding printed circuit card to front
panel. Remove P1 from J6. Lift out module and meter func-
tion switch. Replacement is the reverse of removal.

5.29. BLOWER. Remove ac connector from rear of chas-.
sis. Loosen the four 8-32 Phillips head captive screws hold-
ing blower bracket. Remove P1 on blower from J1 on con-
verter, ac to ac. Tilt and lift assembly upwards to remove.

5.30. HIGH VOLTAGE POWER SUPPLY.
CAUTION

Before attempting any removal procedures on the
high voltage power supply make sure the ac input
connector at rear of chassis is disconnected.

WARNING
To gain access to the high voltage power supply,
carefully lift off high voltage cover. Do not let
fingers get under cover during removal. Follow in-
structions printed on top of the high voltage safety
switch. This will ensure the discharging of high
voltage capacitor C1.
Loosen six 8-32 Phillips head captive screws from left outer

side of chassis. Loosen three 10-32 Phillips head captive
screws from center rail. Remove P1 from J5 using flat blade



sc'rewdﬁver. Loosen screws together to avoid bind, Remove
wire from capacitor C1A. Lift module up using front and
rear rails. Replacement is the reverse of removal.

5-31. TUNED CAVITY. Prior to removal make sure ac
power switch is off on power amplifier. To remove the tuned
cavity loosen the four 8-32 Phillips head captive screws at

. the front panel and pull the cavity straight out. Replacement
is the reverse of removal.

. NOTE

To prevent ube damage, R-15 on the 2A3 Power
"Supply must be turned fully clockwise.

5-32. TUNED CAVITY VACUUM TUBE. To remove the
tuned cavity vacuum tube, proceed as follows:

a. Remove tuned cavity from chassis (paragraph 5-31).

b. Loosen four captive screwdriver head screws at
comers of air duct housing at rear right side of cavity and lift
off housing.

¢. Lift off plastic ring noting recess in ring fitting over
tube. ‘
d. Remove tube by lifting straight up.
NOTE

It may be necessary to assist tube out of socket by
pushing against ring at base of tube using a
screwdriver through bottom of socket.

¢. Replacement is the reverse of removal.

f. The following steps should be taken to properly in-
stall air duct P/N 8004679-1:

1. Place the air duct, P/N 8004679-1 over the tube
cooling fins, taking care to properly seat the lower lip on the
air duct inside the plate contact ring. '

2. Carefully place the air duct housing, P/N
8004753-1, in place and tighten the four screws in a clock-
wise pattern. Tighten each screw only 1/2 wrn at a time to
assure the air duct housing does not distort the air duct.

3. Insert a small mirror through the opening in the

air duct housing and inspect the air duct for proper alignment.
AUTION

After replacing the vacuum tube, care should be ex-
excised when replacing the white teflon air duct(Part
No. 8004679-1 or -3) around the tube for proper
seating. This is necessary to prevent all air leakage
and thereby insure proper cooling of the vacuum
tube. : ‘

TO 31R2-2GRT-102
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5.33, CHASSIS MAINTENANCE.

5-34. EXCITER CHASSIS. The following chassis com-
ponents are replaceable at field level in accordance with the
following instructions:

Switch, Coaxial.

APC drive transistor.

Audio input transformer.

CARRIER LEVEL potentiometer.

MOD LEVEL potentiometer.

TUNE-OPR switch.

All front panel switches, indicators, and jacks.
CAUTION

Before proceeding with any of the following main-

tenance procedures make sure primary power is dis-

connected from chassis. :

5-35. SWITCH, COAXIAL. The coaxial switch is mounted
on the rear apron of the chassis on the right hand side. It is
removed by removing the upper and lower hex nuts on the
threaded output connectors on back of chassis. Carefully un-

. solder + (green) and - (blue) leads.

5-36. APC DRIVE TRANSISTOR Q1. The apc drive tran-
sistor is located on a U shaped bracket mounted on the right
side wall at the front of the chassis adjacent to the rear of the
front panel meter, The U bracket must be removed from the
chassis to replace transistor Q1. Remove the three meter
mounting screws from the front panel releasing meter. Pull
meter out from front panel. This allows access to both Phil-
lips head screws holding U shaped bracket. Remove Phillips
head transistor retaining screws releasing transistor. Observe
placement of insulator bushings, insulator plate and color

~coding of leads.

5-37. AUDIO INPUT TRANSFORMER. The audio input
transformer is mounted on the chassis bottom at the left front
directly behind the LOCAL MICROPHONE input jacks. It
is removed by removing the high voltage safety cover and
printed circuit boards XA1 and XA2 then removing the Phil-
lips head screws and hex nuts at each end of the transformer.
Observe color coding of leads.

5-38. CARRIER LEVEL AND MOD LEVEL POTEN-
TIOMETERS. These two potentiometers are located behind
the front panel access door on the left side. It is necessary to
remove the oscillator and doubler/quadrupler modules to gain
access to these items. Remove shaft lock nut then remove
hex nut holding potentiometer to its panel. Observe color
coding of leads.
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5-39. TUNE-OPR SWITCH. This switch is located to the
right of the CARRIER LEVEL and MOD LEVEL poten-
tiometers and on the same panel. It is necessary to remove
the oscillator and doubler/quadrupler modules to gain access
to the switch. Remove hex nut holding switch to panel. Ob-
serve color coding of leads.

5-40. FRONT PANEL SWITCHES, INDICATORS, AND
JACKS. These items are all standard hardware and normal-
ly accepted removal and replacement procedures apply.
CAUTION
The indicator knobs on TEST meter switches 1 and
2 each have two setscrews holding the knob 1o the
switch shaft. Make sure when replacing either knob
that the same setscrew is on the flat of the shaft as
when it was removed. There is no end-of-travel
stop on the switches. Seating the wrong setscrew
on the shaft will cause an incorrect pointer indica-
tion.

5-41. POWER AMPLIFIER CHASSIS. Only the front
panel switches and indicators are recommended as being
replaceable at field level. These items are all standard
hardware and normally accepted removal and replacement
procedures apply.

5-42. ALIGNMENT

5-43. After installation of any one of the following modules
in either the exciter or power amplifier perform the applicable
alignment procedure. .

a. Audio Amplifier Compressor: (A1) (Exciter)
b. Filter Amplifier/Detector (A4) (Exciter)

¢. Buffer Modulator (AS) (Exciter)

d. Control RF/Modulator (A6) (Exciter)

e. Control Thermal/Detector Modulation. Per-
centage/Coaxial/Relay Control/Keyer Inhibit (A7) (Exciter)

f. Power Supply Regulator (PS1A2) (Exciter)

g. Buffer Amplifier/Multiplier, Electrical Instrument
(AS) (Power Amplifier)

5-44. All other modules in the exciter and power amplifier
are prealigned at the factory. If it is nécessary to replace any
of the following modules, perform the tuning procedures
defined in paragraphs 3-9, 3-10, or 3-12 as applicable.

a. Crystal Oscillator (A8) (Exciter)

b. Doubler or Quadrupler (A9) (Exciter)

c. Tunable Filter (F1,2) (Exciter)

5-34 Change 15

d. Power Supply, Control Gird/Thermal Control (A3)
(Power Amplifier).

5-45. POWER SUPPLY REGULATOR. (Schematic
Diagram, Figure 6-33) PS1A1 and PS1A2.

_a. Before inserting the printed card ensure that the
exciter power is off and in the unkeyed condition. Turn
exciter power on.

b. Place SWITCH 1 on the exciter front panel in the
SWITCH 2 ENABLE position.

c. Place SWITCH 2 in the RGLTD +20 position.
d. Deleted.

© e —— .

e. Connect digital voltmeter to TP1 on printed circuit
card. AdjustR25 on the printed circuit card for a meter read-
ing of 19.5 £0.10VDC on the digital voltmeter. Verify that
front panel meter is between 17.5 to 21.5.

f. This completes the alignment.

5-46. AMPLIFIER COMPRESSOR (Schematic Diagram,
Figure 6-22) Al. .

a. Place REMOTE-LOCAL switch to LOCAL. Place
PUSH TO TALK-CARRIER TEST switch to PUSH TO

. TALK. Insert the printed circuit card into the exciter chas-

SiS.

b. Connect an audio input to the remote input lines at a
frequency of 1000 hz, and at a signal level of 0-dBm (0.775
volt rms) or -27 dBm (0.034 Vrms) for low level option.

c. Place REMOTE-LOCAL switch to REMOTE.
d. Connect oscilloscope on ac position to TP1.
e. Adjust R41 for 1.8 volts peak-to-peak output.
f. ‘This completes the alignment.

5-47. LINE AMPLIFIER. (Schematic Diagram, Figure 6-
23)

a. Place REMOTE-LOCAL switch to REMOTE. Place
PUSH TO TALK-CARRIER TEST switch to PUSH TO
TALK. Insert the printed circuit card into the exciter chas-
sis.

b. Connect an audio input to the remote input lines at a
frequency of 1000 hz, and at a signal level from -15 to +10
dBm (.137 volis to 2.45 volts rms at 600 ohms)

c. Connect ac voltmeter or oscilloscope to TP3 on line
amplifier (A1 module).

d. Adjust R10 for 0.636 volts rms or 1.8 volts peak to
peak.

e. This completes the alignment.



5-48. FILTER AMPLIFIER/DETECTOR (Schematic Dia-
gram, Figure 6-24) A4.

a. Insert the printed circuit card into the exciter chassis.
b. Turn off any audio input to the exciter.

c. On the front panel of the exciter, place SWITCH 1 in
the SWITCH 2 ENABLE position and SWITCH 2 in the AF
LVL-L position.

d. Adjust R41 on the printed circuit card for a zero reading
on the front panel meter.

e. This completes the alignment.

NOTE

Do not connect an audio signal of zero DB to remove
input lines with SWITCH in the SWITCH 2 EN-
ABLE position and SWITCH 2 in the AF LVL posi-
tion. Failure to change one of these switch settings
will cause the meter to peg upon the required input.

5-49. BUFFER MODULATOR (Schematic Diagram, Figure
6-25) A5.

a. Insert the printed circuit card in the exciter chassis.

b. Connect an audio input to the remote input lines at a
frequency of 1000 hz, and at a signal level of 0 dBm (0.775
volt rms) or -27 dBm (0.034 Vrms) for low level option.

c. Place Remote-Local switch to Remote.

d. Connect ari oscilloscope to TP1.

e. Adjust R14 until a flat characteristic appears on the top
and bottom of the audio waveforms; back off R14 until the

flattening just disappears.

f.  This completes the alighment. Remove the audio input
source for the following procedure.

5-50. CONTROL RF/MODULATOR (Schematic Diagram,
Figure 6-26) A6.

a. Place TUNE-OPERATE switch on the power amplifier
to the OPERATE position.

b. Before inserting printed circuit card, unkey the transmit-
ter, and turn the Carrier Level potentiometer R19 (on printed
circuit card) full counterclockwise.

c. Connect external wattmeter and dummy load in antenna
output line.

TO 31R2-2GRT-102

d. On the exciter front panel, adjust the CARRIER LEVEL
potentiometer, R8 to mid range.

e. On the exciter front panel set SWITCH 2 to APC posi- |j
tion.

f. Insert printed circuit card into system observing the test
meter on the exciter front panel. Meter should not indicate
reading upon insertion of card. If the meter does indicate read-
ing, remove the card quickly as some damage may occur to
the power transistor in the driver/power amplifier. Some prob-
lem exists in the control rf/modulator printed circuit card just
inserted.

g. If meter does not indicate reading set exciter SWITCH 1
to FWD positions, and adjust R5 on printed circuit card for a
zero meter reading. (Make sure power amplifier TUNE-
OPERATE switch is in the OPERATE position while making
this adjustment).

h. Set exciter SWITCH 1 to RVS position, and adjust R8
on printed circuit card for a zero meter reading.

i. Setexciter SWITCH 1 to FWD position.
j-  Key transmitter on.

k. Adjust Carrier Level potentiometer R19 on printed cir-
cuit card for a reading of 40 on exciter TEST meter (FWD).

. Adjust potentiometer R39 for a 10-watt reading on
external wattmeter. Prior to making any adjustments of the
control make positively sure the rf power measuring meter is
accurately calibrated for frequency under test.

m. Readjust R19 for a reading of 40 on exciter test meter
(FWD).

n. Readjust R39 for a 10-watt reading on external wattme-
ter.

0. Continue steps g through I, until an exciter meter read-
ing of 40 and an external watt meter reading of 10 watts is
achieved.

p. This completes alignment.

g. Place PUSH TO TALK-CARRIER TEST switch to
PUSH TO TALK

5-51. CONTROL THERMAL/DETECTOR MODULATION
PERCENTAGE/COAXIAL RELAY CONTROL/KEYER
INHIBIT (Schematic Diagram, Figure 6-29) A7.
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NOTE

The two adjustment potentiometers on this
printed circuit card are associated with the
percent modulation detection circuit. If it was
previously known that no difficulty existed in
this particular circuit with the printed circuit
card being reinserted, no adjustment will
probably be necessary. However, if a new card
‘or a card with changed components'in the
percent modulation circuit is to be inserted, it
will be necessary to realign these controls.

a. Setup test equipment per figure 5-9, for remote modula-
tion. For high level strapping use 1 KHz audio tone at 0 dbm,
(low level 1 KHz audio tone at -27 dbm). Set signal generator
2 MHz above or below operating frequency at 0 dbm.

b. Modulate excitér by placing PUSH TO TALK/CARRIER
TEST SWITCH to PUSH TO TALK and REMOTE/LOCAL
SWITCH 10 REMOTE. Verify pin G and H on A3 cord are
grounded. Exciter should key.

c. Place exciter front panel SWITCH 1 to SWITCH 2
R ENABLE and SWITCH 2 1o % MOD.

NOTE

With SWITCH 1 in SWITCH 2 ENABLE do
not place SWITCH 2 1o % MOD unless exciter
is modulated. Failure to do this will cause
meter to peg ncgative possibly damaging meter.

d. Using para 5-52, adjust R1 on exciter front panel for 80%
modulation. Adjust R27 for meter reading of 20. (Referto
Figure 5-5 for percentage of modulation versus FRONT
PANEL METER reading.)

¢. Change exciter modulation 1o 90% by readjusting R1 on
front pancl. Adjust R25 on printed circuit card A7 for a meter
reading of 30.

{. Continue rocking beck and forth between 80% (20) and
90% (30) using steps D and E until no further adjustments on

A7 card are necessary, a8 a considerable amount of interaction

exists between the two potentiometers.
NOTE

Fisnal Adjustment will be made at 90% with
meter reading at 30.

5-34B Change 11

g- This completes the alignment.

5-52. The modulation percentage can be determined in the
following manner. Connect equipment per figure 5-9. Key
exciter and adjust 874 GAL Attenuator for a modulated
envelope presentation on the oscilloscope. Adjust Mod Level
Potentiometer R1 on the exciter front panel for 8 modulated
envelope on the oscilloscope whose valves, when substituted in
the formula:

_EMsx - EMin_ X100
EMex + EMin

Equals 80% modulation. Readjust R1 for a modulation
envelope to 90% per the above formula.

5.53. BUFFER AMPLIFIER/MULTIPLIER, ELECTRICAL
INSTRUMENT. (Schematic Diagram, Figure 6-42) AS.

a. Before nrmmgon ac to power amplifier to be sure that the
system is unkeyed and the TUNE-OPERATE switch is in the
OPERATE position.

b. Remove top cover of power amplifier and disabie the HV
interlock.

c. Place power amplifier HV ON-OFF switch to ON.

d. On the power, amplifier, place TEST SWITCH to the FWD
position.

e. Adjust R7 on the buffer amplifier/multiplier electrical
instrument circuit card (AS) for 0 & 1 reading on the meter.

f. On the power amplifier, place TEST SWITCH to the RVS
position. '

g Adjust R9 on the buffer amplifier/multiplier electrical
instrument circuit card (AS) for 0 + 1 reading on the meter.

h. On the exciter, place TEST SWITCH 1 to the FWD
position. ’ ’

i. On the power amplifier, place the TUNE-OPERATE switch
to the TUNE position. Observe that the power amplifiec RVS
meter reading pegs below zero. Adjust the artificial forward
power/adjustment control, R2, on the buffer amplifier/
multiplier electrical instrument circuit card (AS5) for an exciter
FWD meter reading of 30 £ 1.



NOTE

Do not leave the power amplifier
TEST SWITCH IN THE RVS position
for an extended period of time as this
causes the meter to peg negative.

j. On the power amplifier, place the TUNE-
OPERATE switch to the OPERATE Position.

k. On the power amplifier, place the TEST
SWITCH to the FWD position.

I.  Key the exciter.

m. Adjust R26 on the buffer amplifier/multi-
plier electrical instrument circuit card (A5) for 50
watts on the external wattmeter.

n. Adjust R22 on the buffer amplifier/multi-
plier electrical instrument circuit card (A5) for 40
on the power amplifier front panel TEST Meter.

0. Repeat steps m. and n. until 50 watts is
obtained on the external wattmeter and 40 is indi-
cated on the power amplifier front panel TEST
Meter.

p. Unkey the exciter, place the power ampli-
fier HV ON-OFF switch to OFF and replace the
power amplifier top cover.

g. This completes the A5 alignment.

5-54. OSCILLATOR SYNTHESIZER. The only
adjustment which may be required in the refer-
ence oscillator. The adjustment is necessary when
the frequency is not within +0.0005% of the
desired frequency. This module is a self-contained
and sealed unit located below the phase compara-
tor board. A frequency trimming capacitor is
accessible through the sealed case by removal of a
sealed screw cover. This is located directly behind
the snap-out hole plug which is on the left front of
the synthesizer. Turn power off with the front

T.0. 31R2-2GRT-102

panel switch. Remove exciter top cover. Discon-
nect oscillator synthesizer output connector at P2,
connect frequency counter to P2 using a sub-mini-
ature RF connector adapter P/N 50-075-6801.
Then open the front panel door of the parent
equipment. Snap out the hole plug on the left
front of the DIGI CHANNEL. Use a standard
screw, launcher type (split blade) screwdriver to
remove the screw cover. With the unit near room
ambient temperature, reapply power and wait at
least 10 minutes before adjusting. Key the trans-
mitter to get an output from the oscillator synthe-
sizer if necessary. Using a small tuning tool or
small blade screwdriver, adjust the trimming
capacitor for the actual frequency.

NOTE

Be sure to refer to page 3-12, para-
graph 3-10 for actual frequency vs
dialed frequency. Notice that a small
portion of a turn may shift the fre-
guency sufficiently. When adjust-
ment is complete, remove power and
reinstall the screw cover and then the
hole plug. Reconnect the oscillator
synthesizer for normal operation.

5-55. After connecting a HP5305B frequency
counter (or equivalent) (using subminiature RF
connector adapter P/N 50-075-6801), between the
output and ground, determine if the output is ade-
guate to trigger the counter. If the counter is not
triggered properly, the following troubleshooting
procedures should be followed:

1. Check the voltage inputs to the oscillator
synthesizer using a voltmeter.

2. Connect an oscilloscope to P2 and check for
approximately 5V P-P sine wave signal

Change 20 5-35



T.0. 31R2-2GRT-102

LPA HV OFF
EXC ADJ FOR 10 WATTS
AN/GRT21/22 OSCILLOSCOPE
- [ ]
—O O A
ouT (o]
AUDIO OSC
SIGNAL GENERATOR*
. 874-GAL
ATTENUATOR| —1— RFC?UT
1 KHZ@0ODBM
(LOW LEVEL OPTION,-27 DBM)
IJ'I I'q CW SIGNAL AT
5] waTT LI IXI IRl 0 dBm, 2 MHz=%
O METER FREQ OF TX
UNDER TEST
e] RF MIXER*
RF LOAD
*Refer to note, paragraph 5-51a.

F9124696

Figure 5-9. Test Set Up for Percent of Modulation.
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5-56. SPECIAL MAINTENANCE
INSTRUCTIONS

5-57. SYNTHESIZER SWITCHING REGULA-
TOR.

Voltage regulator Ul in the synthesizer switching
‘regulator (A8BA5) is no longer manufactured in the
14-pin dual-inline package (dip). The circuit cards
installed in synthesizers with serial numbers
24052 and higher have two places to install U1.
U1 may be replaced with either the 14-pin dip or
with the 8-pin TO-5 or TO-99 package that are
electrically equivalent. Use one or the other, do
not install both on the same circuit card. On ear-
lier circuit cards, the 8-pin TO-5 or TO-99 package
can be used to replace the 14-pin dip if it is
installed as shown in figure 5-10.

5-58. The frequency determination formula decal
located on the oscillator synthesizer module con-
tains erroneous information, while performing rou-
tine inspections/maintenance, remove this decal.
Refer to paragraph 3-10, page 3-12 for the correct
procedure to determine the proper frequency.

5-59. INSTALLATION INSTRUCTIONS FOR A
SOLIDSTATE VANE SWITCH IN THE AM-6154/
GRT-21 OR AM-6155/GRT-22 AMPLIFIERS. (Use
of the SSVS is optional).

a. Turn off power and remove ac power cords
to the LPA and exciter assemblies.

b. Remove the cover assembly to the LPA
(four screws).

¢. Remove the following subassemblies:

(1) Ac to ac converter, A2 module
(8004930G1).

(2) Power supply, control grid/thermal con-
trol ac, A3 module (8004236G1).

(3) Blower assembly, B1 module
(8004959G1).

d. Modify the blower assembly, B1:

(1) Remove the two flange screws on the
inlet port of fan.

(2) With the same two screws, mount the
SSVS (8009571G1) to the inlet port of the fan.
Reinstall the blower assembly.

NOTE

The SSVS is properly mounted when
the component side of the board faces
away form the exit port of the blower
assembly as shown in Figure 11.
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(8) Terminate the three wires from the
SSVS to the fan assembly plug, P1, as follows.
(See Figure 12)
Blue to P1-7
Red to P1-8
Black to P1-9

(4) Visually examine the SSVS to ascer-
tain that thermistor RT2 on SSVS pc board is
properly orientated as shown in Figure 13, This
completes the blower assembly portion of the
modification.

e. Modify the ac to ac converter, A2:

(1) Using 9 1/2-inch wire group (female
and male connector on each wire) connect A2 jack
J1 to A2 plug P1 as shown below and in Figure 12.

Wire A2 Jackdl A2 Plug P1

Blue  Female to pin 7 Male to pin 5
Red Female to pin 8 Male to pin 4
Black Female to pin 9 Male to pin 6

(2) This completes the modification to the
ac to ac converter.

TOP
VIEW

Fo124697

Figure 5-10, Installation Drawing for ARASU1
(Early Configuration)
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AlR
FLOwW
EXIT

BLOWER
ASSY.

Figure 5-11. SSVS Printed-Circuit Board Mounting

5-36B Change 10

RT2 (P.T.C.)
THERMISTOR

COMPONENT SIDE
QF S3SVSs PC
80AR0O



TO

31R2-2GRT-102

BLOWER MOTOR ASSEMBLY
SOLID STATE E30 FAN MOTOR
VANE SWITCH E20C CONNECTOR
800957161 £10 % |y
b4 =) a
d - w
0o [ae] o
PI TS 7 8
5 e 7 8
CONVERTER, AC TO AC
A2 MODULE
P1
& 5 &
& 5 a
J3
LPA CHASSIS
WIRING
Jé
23 25 24
23 25 24
POWER SUPPLY, CONTROL GRID/THERMAL Pl
CONTROL ' I
El2
TP3
A3 MODULE S

Figure 5-12. SSVS Inter-Module, Inter-Chassis Wiring
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T =F

—w::;gﬂf

= ©
' 3

Figure 5-13. Proper Orientation of RT2

f. Modi wer supply, control grid/thermal
control, A3d1fy po P

(1) Select the 14-inch wire group (male
connector and stripped end), and connect between
A3 pluifl and the indicated A3 locations as

shown below. Solder terminal locations on A3.
(See Figure 12)

Wire A3 PlugP1 A3 Terminals

Blue Pin 25 TP3

Red Pin 24 E1

Black Pin 23 E12

(2) This comi)letes the modification of the

power supply, control grid/thermal control.

g. Modify the LPA chassis:

(1) Select the 8-inch wire group (female
connector on both ends), and connect between LPA
chassis jacks J3 and J4 as shown below. It may
be necessary to detach chassis connectors from the
LPA to insert contacts. (See Figure 12)

Chassis Chassis
Wire Jack J3 Jack J4
Blue Pin 5 Pin 25
Red Pin 4 Pin 24
Black Pin 6 Pin 23

(2) This completes the modification of the
LPA chassis.

h. Reinstall the modified modules A2 and A3
into the LPA chassis. Check for continuity
between these points: (See Figure 12)

(1) EB3 of SSVS and E1 of A3 module.

(2) E2 of SSVS and TP3 of A3 module.

(3) El of SSVS and E12 of A3 module
i. Replace cover on LPA.

5-60. Solid state vane switch (SSVS) operation
check AM-6154/GRT-21, AM-6155/GRT-22
amplifiers.
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RT2
WIRE LEAD
< —t
INSULATION 17 2
U ﬁ
F9124700
CAUTION

The LPA high voltage is not required
and should remain off during test.

a. Turn off LPA high voltage. Turn on exciter
and LPA power.

b. Place the LPA test switch on the “over-
te%%” position. Verify that the meter reading
is

c. Turn LPA power off. Verify that the meter
immediately rise to mid-scale. If there is a 3-5
second delay for mid-scale indication, there is a
malfunction in the blower sensing circuitry
(LPA-A3QL).

d. Wait for 15-30 seconds to allow the SSVS
to enter OVER-TEMP condition. The point in time
at which this happens can be seen by an extremely
slight increase in the meter readi:(ﬁ (approxi-
mately the width of the meter needle)

e. Turn the LPA power on. Verify that after
3-5 seconds, the meter returns to 0.

f. If the meter falls immediately to 0 after
step “e”, either the SSVS did not have enough time
to enter OVER-TEMP condition (try a longer wait),
or the SSVS and/or LPA-A3 Q3 has failed.

i. If the meter does not rise to mid-scale after
LPA power has been turned off or falls to 0 imme-
ggfl?& y after the power is restored, this test has

NOTE

The 8-5 second delay after LPA power
has been restored O’s the key to this
test. If the 15-30 second wait is not
used, the SSVS will not have suffi-
cient time to go into OVER-TEMP
condition. The delay in re ing to 0
indicates that all thermal contro
cosr{l’ponents from LPA-A3 K1 to the

SSVS are working properly.
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TO 31R2-2GRT-102

N

6
1
3
4 5
2

INDEX NOUN QrY P/N

0-2217-134-D503
0-2217-134-D504
MS16997-32
MS16562-194
MS16562-206
0-2217-134-D502

MOUNTING BRACKET

ROD. FREQUENCY RANGE SHIFTING
8-32 X 0.5 SOCKET HEAD SCREW
1/16 X 0.5 SPRING PIN

5/64 X 0.75 SPRING PIN
INTERMEDIATE TUBE

o g WN -~
[ N G G

Figure 5-14. Intermediate Tube Subassembly (P/N 8004256G1)

Change 23 5-41



TO 31R2-2GRT-102

5-61

NOTE

These procedures are for Depot use only.

INSPECTION, REPAIR AND REPLACEMENT OF

THE INTERMEDIATE TUBE. P/N 8004256G1, A PART

OF THE AN/GRT-22/22 TUNED CAVITY ASSEMBLY,

P/N 8004230G1/G2. Refer to Figure 5-14 for component

identification.

a. Inspection. Following disassembly of the Tuned Cavity,
and removal of the Intermediate Tube perform a visual
inspection of the Tube. The inspection should include
the following:

(D

2)

Examine the dip weld at the attachment of the Fre-
quency Range Shift Rod Mounting Bracket (index
1), referred to as the Bracket for rest of the proce-
dures.

Examine the exterior and inter of the Intermediate

Tube (index 6), referred to as the Tube for the rest of
procedures for damage.

NOTE

If the Bracket weld is cracked or broke, but the Tube
is serviceable, proceed to step b. If the Tube surface
is damaged, proceed to step c. If no visible damage is

found, proceed to step d.

b. Replacement/Repair of the Frequency Range Shift Rod
and Mounting Bracket.

()

5-42

Detach and discard the Frequency Range Shift Rod,
referred to as the Rod (index 6) by removing the
socket head screw (index 3) and pressing out the

Change 23

@)

)

4)

©)

attaching Spring Pins (index 4 and 5).

Carefully remove and discard the Bracket from the
Tube.

Using a hand file or grinder, remove any remaining
weld material and smooth the tube exterior surface
to the original contour.

Install the replacement Bracket by inserting the Tube
though the Bracket and securing with the socket
head screw. Tighten to 10 inch/pounds of torque.
Apply MIL-S-22473E, locking compound.

Install the Rod (index 2) by inserting the Rod into
the Bracket and secure using the spring pins (index 4
and 5).

c. Replacement of the Intermediate Tube

()

2)

€)

4)

)

Detach and discard the Frequency Range Shift Rod,
referred to as the Rod, by removing the socket head
screw and pressing out the attaching Spring Pins.

Remove and discard the Tube.

Install the replacement Tube through the Bracket and
secure with the socket head screw (index 3).

Tighten to 10 inch/pounds of torques and apply
MIL-S-22473E locking compound.

Install the Rod by inserting the Rod into the Bracket
and secure using the spring pins (index 4 and 5).

d. Reinstall the Intermediate Tube Assembly.
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CHAPTER 6

CIRCUIT DIAGRAMS

6-1. INTRODUCTION. This chapter contains block
dia; , schematic diagrams, logic diagrams, wiring
diagrams and a wire list necessary to support the theory
- . and maintenance of Transmitting Set, Radio AN/GRT-21
and Transmitting Set Radio AN/GRT-22. The schematic

diagrams contain MP (measurement point), TP (test
point), and E (terminal) locations which are referenced in
the performance and diagnostic tests of the depot special
maintenance and testing technical order utilizing Test

Set Radio AN/GRM-102.

61



T.O 31R2-2GRT-102
NAVELEX 0967-LP429-5010

weiSag yooig (1 1un) PIPXT JHN/IHA -9 amdig

300N JHN HO dHA
dIHLIHM NO ONIGN3d3a

IJONVHD S$3TNAOW 3S3IHL @ AH3ILIVE OL
INIHHNO IOUVHI ONV
"INV OL AHILLVE WOUJ ZH 0TV— L¥
SL2INNOD EFLA ‘QILIINNOD 9QA 0E — ZZ J %01 T A OVZ
TdWNVY HMJd ON HLIM o 53UNNA %0L T A OZL
OAA PZ+
TIWV UMd tviSd
oL Zvisd
D0A 0C+ HOLVIND3Y A14dNS
. HaIMod
° B
oa 2 8 MMM U@ﬂ 4 gV i4—P 1NIUUND
20A 0T+ u ‘ : _1UHD/899-AN M—P 30VLT0A
0 ‘HIADI ¢~ 3INOL
v tvisd ONIY3LIW
WILSAS ONIAIN
LV QOW % 2an uma ¢ ]
. _ ‘80123130 | 10HLINOD
14NV umd A ¢t 1
MvweanL | IVIGIR cmn_must. A
q0uiNOD ; | HIAIN . —p AV UL
TJNY HUMd WOHd 3 A.ﬂ gt 43A3 TOULINOD 310W3H OL
13A37 3 uz.“.. @ ﬂu ﬂm 20A 0T+ BIAIN + ‘WIAIN
1AWV UM WOoUd H¢ e m > vw o . p NoiLYINGOW
“dWNV UMd Woud td 3 ° I aNve 3am
_ w v
(1% v 14 HOLo3 «—> ONIAIN
+ VNNILNV OL 34 A’:. = YoLvINaow/du je yorvinaow fe— .w..wz.”ma cop.”w““:ou any aloway
« ANV UMd WO 3t ¢ TOU.LNOD Hiding ¢ N otanv
%) CERN(P] olanv
« 1AWV BMd OL 3Y LI ‘
Wy umd 01 ¢T3 2dv # -
aNn zida @ H3IWHOJSNVuL [P JINVNAG
I0ULNOD Aviay €] NOISSINSNVUL 14 anavNnL oanv  lep NiDUIN [ TVIO?
44 'HOLIMS _ y3ind NOBHVD
N Uy
| '4 . } 4 3 o
toa @ tla @ oy Od &v @ 8v NI
401053130 UEIN TP 4 AWV | HY3anma 4371dNUAVN0 [¢—] HOLVTNOS0 ——P YOLVI11050
H3IMOd S$SVd MO1 uamod ) ¥378N0a IVISAHD IVNE3ILX3

62



g2
=3
&3
P
23
o
o3
Px
-
>
A

HIHLIHM NO

4dHN HO JdHA
ONION3d30

3ONVHD S3TNAQOW 3S3HL @

wieiderq yoolg (z un) syydwy 1mog JHN/IHA

‘79 2mdrg

QId9 N3IAHIS/31Vid

v

'AddNS HAMOd

A1ddNs
aiyo
¥3.110X3 OL U N330S
90H1NOD AVI3H Addns >  u3LIOX3 OL
21v1d
H3LI0X3 WOud J0A 0Z+ ¢ I9VLTOA TdWV UMd
1 1
[ ov A
..m>w.m.;"__mxwﬂmw ¢ | loHLNOD AUVNIYY
p—p] 3lvH3do ov MM oy
_3nad H3LHIANOD 1INoH10  [—1—P ZHOZY— (¥
- TOHINOD %0L F AOVZ
& SWHA g8t av &> %01z A0t
™ oNISNas 70H1NOD
gv LNIWNBLSNI 9313 LU Mlovwvreyemeey 1o [N
H31HILINW/ WY W3d3NnE ,
109
1anv ONIU3LIN v Alddns
L ETPIR P F ¥3lana Pl waisas | aue
CEIFIRFIMME PR o r FFFFF w_
2 ATddNs
, 5 LNIWYIIL
2
_ -~
v TOMLNOD IVAHIHL
/Q1YO 10U LNOD
A 4 \ 4 .
[ 4! | : % A7ddNS H3IMOd
) 9V ASSV HILI4/HOLIINNOD ———=—=ke 1
) ST =b |
t _
ivyvyvyy
toa @ ® ® H e
24 1dWY Y3L19x3
¥3LI0X3 OL
roree R it 8 (LA O AT PO - W (Y
ETR ¢ | wnnova ndnt 1NN 3u
¥3MOd
| 1
w LV GINNL ‘ALIAVD
1

Jl| HOSNIS TVYWHIHL

6-3/(6-4 blank)






OSCILLATOR

BUFFER

[
KEYED REG VOLT

T.0. 31R2-2GRT-102
NAVELEX 0967-LP429-5010

AMPLIFIER

P|-3.

NOTES:

UNLESS OTHERWISE SPECIFIED:

1. RESISTANCE VALUES ARE IN
onms, T 6%, 178 wW.

2. CAPACITANCE VALUES ARE IN
PICOFARADS, t 10%, 1000 V.

3. INDUCTANCE VALUES ARE IN
MICROHENRIES.

4, ALL VOLTAGE MEASUREMENTS
TAKEN WITH A HIGH INPUT IMPEDANCE
METER (HP 427) OR EQUIVALENT.

6. REFERENCE DESIGNATIONS ARE

B

®

ABBREVIATED PREFIX THE DESIGNATION
WITH UNIT NUMBER OR ASSEMBLY
OESIGNATION OR BOTH.

] d
9

THERMAL
SENSOR 2
HT :

AN

RT3

THERMAL CONT.

N4
YQ3
AMPLIFIER T2 Sherzzn

QVEN
l TEMP

MEHD

&)

L7
) 512134 -1

_OtuF
200V

22-39vDL

HRZ

HEATER
HEATER

HEATER

gflVER

SH793-1

RIG
CW 4—-

R25
SIOK

ct9

OUUF
200V L

€19
]E?zm-; OVEN METERING
UNKEYED
TP 5.0 VDC
TP2 0 vDC-
™3 0.9 VDC
Figure 6-3.

CONFIGURATION CHANGES
ECP 72 CHANGES

R10 FROM 5.6 TO 9.1 CHMS
R17 FROM 30K TO 24K

C7 FROM 320% TO x10%

Pi-5

ECP 239 CHANGES

R10 FROM 9.1 TO 15 OEMS

R11 FROM 910 TO 360 CHMS
K14 FROM 620 TQ 1.2K

R15 FROM 1K TO 100 OHMS
R17 FROM 24K TO 38K

ECP 370 CHANGES
R11 FROM 300 TO 82 OHMS
EARLY CONFIGURATION

REPLACE WITH JANZN912

KEYED

5.0 VvDC
7.0 vDC
0 VDC

C20 FROM 110%, 1000V TC :20%, 500V

RY9 DELETED FROM C5 & E5 TO C10 & R10

Q4 VENDOR PART NO. CHANGE ONLY
i-2 Q5 JANZN22224 - WHEN FAILURE OCCURS

Crystal Controlled Oscillator A8, Schematic Diagram
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lgurs (latwgagmthn) .

CHANGE 7 §-11/(6-12 blank)






T.0. 31R2-2GRT-102

NAVELEX 0967-LP-429-5010

wriles(} OFWIHPRS 01V (JHA) SEIdWY Dsaoglaug ‘¢-9 andty

H108 HO NOILVNDISIA ATBWNISSVY
HO HIGANN LINA HLIM NOILVN
—DIS30 3IHL Xid3dd aILViAIYEEY
ady SNOILVYNDIS3G FON3IHIIAY

ONIOrS
M09

MALIMS
FUVAFLO/INNL

ONINNL HTLIY

A2+

NP2+

(zr ar)
2L UL SILN4 2L
FIQYNILL FIgYNNL woxysy
L dLn0 wod ol ANdNI
2 o & A\m
AN /N
b4 4 /7 27
210
TN SIM 27
14 NIST
7 e .
g2 o>

aow/ o

N/ 7L T
_

(SNl 6)
%

c| oo 1y

6-12A/(6-12B blank)

CHANGE 1-






T.0. 31R2-2GRT-102

NAVELEX 0967-LP-429-5010

wesbeyq o11ewayds ‘|yoly (4HA) 4°Ajaq 0b9 24nbiy

Q349v €22
Q30av 2z

SIONVHI 8b d3

SIONVHI NOILYENIIINGD

TYONYIA NMOGNYINO SLHVd GILVHLISATY J0
NOLLO3S OIV NI O3NIVLNOD S| NOILLYWHOINI
1S17 S1Yvd 3HOJFYIHL *(0IV) ATBNISSY

" +1531 1v O3INIWH3130
38 OL 3NTVA ‘G3sn 41 "ANIOd HONVL A
‘Su3IF1TdWY U JHV SHOLSISNVHL 9

YIHOIH 1X3N OLNI ATBWISSY ¥3LdV (IV) Trzeils
QuVo8 Y3AING OL G30QV 20 ONV ID°2Z '6 1018118
'H10@ ‘b-LEE818

HO NOILYNDIS3IO ATEW3SSV HO
HIBNNN LINN HLIM NOILYNDISIO
3HL Xid3Hd 031VIA3UEGEY UV
SNOILYNDIS3IA IONIYIL4Y '8

"A 08 '%9 T 'SAVHV3001d

N1 3UV 53NTVA 3INVLIOVEVD T
‘A TH ‘%S T ‘SWHO

NI UV S3INTVA FONVISISAY )
Q31419346 3SIMUIHLO 5SITINN

6-13

§310N
_ +
| | s
. 7001 |a0on
2 wal g el Wl
_ 9P aos Ay o0 Zoss ] i
vy e
i )ﬂ—(‘ HE ANdNI
$Ors 2 o AR it 01
% T A R
w34 ik o o €20 ST 0001 yr] 9 12
o H Wil e H+8 S\ A
€d 0L 93 . & ow.hw " 1 W_oo. '\“ oo P 21 Scu S 2y
e & 0 $ .
_ ‘).J- ! ikl REI g AOOL 20" 4 a0t .
A/ 1 290 *ooi;  %00+] %o A000! ,
= oo M ogg L an° 0001k 3Nt %023
o€ % -5 " 6T 9 )
70001 ‘%013 ) ]
_ o M - o 1 o B
o %001+ %001+
0o Q00! 0001
®wh 1) 29
L [ -]
n o a — e e ——— —

£33 04
10dNI
Jdv/a0n



T.0. 31R2-2GRT-102
NAVELEX 0967-1P-429f5010.

. (uojreanbjuoy 4Aae3)
weibejq o)3ewdydS ‘ZYOlY (JHA) J913)|duy Jomod -y1-9 @4nb )y

= = A0S = ACOS =

Aoor ASE T ‘%eo- %o- T ?nnH s0-T AseT

%Or ¥ %o/¥F L. Xoors oo/ + %orx Ro0/% RO/F.

E I 22 4 000/ QQQ..“H kauw..—v... QQQ\H 72271+
X o LAAAL

»/2

#22 -E/2 22 52

3
o woNoo7 <4 _
o’ o-'00/+ M2/
000/ 000/ o, 2 me/ acoEl AgoE
€Z2> o/ ooz
_ 22> oy 7% 2y IS goxx
P A% * _
>
13 il s Y .
" <INt AL e
mpsr ACOS| v, aooz | AooE| poos A - Wos
yz/ a2 or L A% 0tz ‘ooz 'oos A " 7 _ 20007
S Ly L22 Ji L7 L 2/2 [ L DR R P Ot
€7 Ads qowy ¥
y L] \ /e % A
z7 A ey 5 %z
ot v %
92> 73| ¢ " sz _
T 400/ T Aoor T
Aocers Xor¥ | %or¥ M2 _
ooy ooLy E (i At
. $22 &2 £0 S _

6-14



T.0. 31R2-2GRT-102

NAVELEX 0967-LP-429-5010

(uojieanbjjuo) 3so3en)

[ . .
weabejq 2JIewdYdSs ‘TVOLY (dHA) 421311duy Jemog  z1-9 34nbid
‘SHII4INdAY JH WY SHOLSISNVHL 8
“L-EVvESLS
“L-TYESLS
PIS-1U92-2HIE *SAIUNIHOHIIN
0'L'2'L A8 030GV MG 9'WHO 022°'8H '8 NI 34V SINTVA JONVIONANI €
HLO8 YO NOILVNDISIA ATBWISSY ‘%9 § ‘SQvHVv3021d
YO WIGWNN LINA HLIM NOWLYN NI 3HV $S3NTVA 3ONVLIDVIVI T
—-9I1530 3HL Xid3dd ‘G3LVIAILE8Y ‘M ¥/L ‘%S T ‘SWHO
(6-id) 34V SNOILVNOISIQ 3ONIUIIAY £ NI 3UV SINIVA 3ONVISISIY °I
104100 :
 Solinon Q31315345 3SIMUIHLO $S3TINN
nmzzwp;um :8310N
I - n~o|||||.|||.||||x||l.llll.l||lI|||||||||I|.||.|I|.||!|I|||||.|..l||_
A0OS
— Hhovm:. mnw* $028 3 21 ! _
>
¥ooor ¥ooo ¢ Ms !
NNU&»» €22 syd 2 »WWM »wmun _
_Eu L w2z Aooz" | hoo% o ¥ T "
L A i’ U3 K910 s v ey
t ne/l 61 S0\ £
2 022 » 0
1 % I hoe AR n "~ B
] ' A AOOE ACQOL
@9 TN AOOE 00§ ooz | 19 021 w02z
za 002 002 Y 2 ]
(3] n 629
23 AooE 1 _
_ ”? m oot %o Jmmm w2
00L¥ ane o AGOL  aoOH ng
[+ L %013 & o0l 1]
" A00% 2006 SWMH u:_.ﬁ _
19 A0S
s Jsta  XoO- %0~ AsE 4 | —4 %03 ASE
_ af S wml oRl|Rl T akels _
o gy, wd 012 & AT Ry =T
"N 91
L " ]

615



T.0. 31R2-2GRT~102

NAVELEX 0967-LP-429-5010

weabe|q ojjewayds ‘OLV (4HN) 4°1311duy J9MOd/IoAlaa  ELQ 24nBly

H108 HO NOILVNOISIA ATEW3SSY
HO H3IBWNN LINN HLIM NOILVN v 2 €V SNOILYNDIS3IA 43¥ QISYIATY

~DIS3A 3HL Xid34d Q3ILVIAIuEaY I9NVHI NOILV¥ND13NO)
JWV SNOILYNOISIA 30N3HI43Y _

= —
=7 ¢ e
“ u\unn[
i
“ TNy WINOd “ ) . . L
ler €V e | (zr) L) ’ <
nauno = R 1 = u..ﬂ“s&:“ uﬁ..!w& 20wt i/
za . T ~ s » —"
.. - I . Sa
(Z & IR " or? e oo " 2%
. i _ = “ “ Py “ é [Im 4 AOR 4
uh | “ owess . d R Per 1wy uI0s g Wm “uut viAING lu_
" _ | _ ! | | i e = a0y
Wowl Lol | L L w4 ==
»rw ; [ | awae
- ———2 .
| Pz |
m v w04 “ L~} $ |
Fl.v N ||||| - ?.0\\0.\0.»

6-16



-

FOR EO!&THIUAﬂﬂH OF CIRCUIT SEE UHF

DR IVER/POWER MPLIFIER‘

T.0. 31RZ2-2GRT-102
NAVELEX 0967-LP-429-5010

CONFIGURATION CHANGES
ECP 45 CHANGES

‘ d L : 74 ADDED, 8006159-1, 2, 3, 4 OR 5, ALSO FLAG
‘ g e C57 ADDED, 22 PF, 15%, 300V
l 1 . Atk 58 ADDED, ALSO FLAG P
b 1 10> ADDED TO SCHEMATIC
o ECP 102 CHANGES _
SCHEMATIC CHANGE ONLY ON THE FOLLOWING:
128 129 130 C23 FROM 100 V TO 50V
¢ AN ’ ' ¢33 FROM 50V TO 500V
;g £31 1 C34 C37 FROM 50V TO 500V
VY ce w6 | To00 L Yoo C40 FROM 50V TO 500V
500V 500v +100% H00% 1 oy 5
™~ -03% ECP_385 CHANGE
+100% +10 L10
T-ﬁ* o TSO“ o R23 ADDED, 220 OHM
! S C57, 22 €30 nes ryL22
o L | i Lol e | IR
199y :
500V T ; g | 4202
#100% *rlcn‘o‘:; : X R?z Sov e
0% +100% l EROK
-0% R S TUNABLE
Lo sooy 2 ’ FiuTes
R6 & T oo
1NPUT B 1% eis
B L2 NOTES:
' UNLESS OTHERWISE SPECIFIED:
! l 1. ALL RESISTANCE VALUES ARE IN OHMS
_ P sz fe=> 5%, 1/4 W,
“R10 5 2. ALL CAPACITANCE VALUES ARE IN PICOFARADS
47 E— " €36 £10%, 1000 V.
Lne 2L €38 7] 5% 3. ALL INDUCTANCE VALUES ARE IN MITROHENRIES.
3 & - | o3 T 3y 3151 0V Ln [ see oRAVING NO. 515337-1.
2T we é - B o) | Tes S0V [E= see onawing no. S1s332-1.
ez 20| 330 < AN~ 1008 500v [B=> see orawing w0. 515338-1. ‘
> == 12w 33,1720 L 47 L r17 | €39 R21
c6 = L UF 3 1 . S35 | 5% = 160 [T=> TAILOR POINT, IF USED VALUE TO BE BETWEEN
A g 100V 100V €52 -;*3 gz L3 W | =53 2.2 PF AND 6.8 PF AND BE DETERMINED AT TEST.
o T BY | soov so0v [E=> TAILOR POINT, IF USED VALUE TO BE BETWEEN
2.2 PF AND 4.7 PF AND BE DETERMINED AT TEST.
' [ TAILOR POINT, IF USED VALUE TO BE BETWEEN
4.7 PF AND 15 PF AND BE DETERMINED AT TEST.
= €t B2 eur > TAILOR POINT, IF USED, VALUE TO BE DETERNINED
To_TUNABLE 0T AT TEST. SEE DWG 8006159,
REFERENCE OESIGNATIONS ARE ABBREVIATED,
PREFIX THE DESIGNATION WiTH UNIT NUMBER
OR ASSEMBLY DESIGATION OR BOTH.
Figure 614. Driver (UHF) A10A1, Schematic Diagram

(Early Configuration)
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T.0. 31R2-2GRT-102

NAVELEX 0967-LP-429-5010
LOR COMIINUATION OF CIRCUIT SEE UHE DRIVERIPONER AMPL NOTES:
. . :JNL:SE:'S%THEH“"SE SPECIFIED. SEE OWG. NO. 515338-1,
. ANCE VALUES ARE N TAILOR POINT, IF USED
% ¥ 3 OHME. £ 5% 178 o %\,me TArLOR poINT, 1€ Lt CONFIGURATION CHANGES
' N N N ‘ 2. CAPACITANCE VALUES ARE IN  AND 47 PF AND BE DETERMINED ECP 167 CHANGES |
3 K ;m‘i:g?c?ih % 10%, 1000 V. AT TEST. DELETED €27, C39, C47, C49, €52,
__ | " | . MicROMERRIES . WUES ARE IN 15 TAILOR POINT, IF USED, VALUE TO BE 180 OHMS €53, C54, C55, €56, C57, €58, 122,
A o SEE DWG. NO. S15337-1. 123, L27, R16, R20, R21 AND 24 .
£5 ) E6 O £4 Py SEE DWG. NO. 5153321, R17 FROM 39 OHM, 1W TO 10 OHM, 1/2W
N ' R22 FROM §.6 OHM, 1/4W TO & OHM, 1/2W
v C23 FROM 91PF TO 82PF
C30 FROM 1000PF, 10% TO 0. 1uf, 20%
€33 FROM 12PF TO 18PF
l €38 FROM $1PF TO 82PF
- A— . N - | 486 429 L3040 FROM 10PF TO 15PF
P _ {13 Re2s, re4, L31, L32, L33 AND 25 ADDED
. 35 s ‘1 ECP 260 CHANGES
raw . p ‘s R17 FROM 1/2W TO 1W
3 1 ECP 363 CHANGES
9 20 25 26 29 - ;w','g ,.\,0:9 ECP 363 CHANGES
1000 1000 . <eor 1000 “ wro0% 0% C59 ADDED
509;, f%v,fé Ll ffgfgﬁ T~ L 0 - % ~o% ECP 442 CHANGES
7 lo% soov | soov | soov C50 DELETED
3¢ ECP_513 CHANGES
c3s
1600 b | R25 AND[B=ADDED
500V ==C|4 § fzt Fov
v | o2, Yaw ¢ O £
- r 1o FROM
=00V 25 TeNABLE
soov FILTER
/.
=2 % £33 4,3
100V 1
s * 249
/5 i
/5
> 1 73 ¢zo
p2
= 5
e e
- |{
i c/e N
= C37
238 50/ cr8 3 . b %5 A CFe
R o rE SooVv t TIG roov| cs2 250, T /5
e §330 39 ——-)}—0 S scov
Yo w cr | /3 ==c38
rnj(___.m zz = T #30 ;;fgs az L2/
&8 5% R 120V 52
Z/ Soov| =30 ? d an—d z5% S0V
;L- crt A (P2 e w Rr3 o8
ce ™330 A IUE z7 33, W -y
L% v | T '"’ ' -k B 3R
+5%, ces - c23
Soov 82
2. 85 v
_ s0v SOV
£/ £2
oursur

FILTER

Figure 6-15. Driver (UHF) A10A 1, Schematic Diagram
(Latest Configuration)
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OUTrPUT
Q &2

O°| o,

INDYT Y/ J00
5%,2W

o° oFP

£3
ovrpYr

REFERENCE DESIGNATIONS ARE
ABBREVIATED PREFIX THE DESIG—
NATION WITH UNIT NUMBER OR
ASSEMBLY DESIGNATION OR BOTH

Figure 620. Hybrid A10A6, Schematic Diagram -
6-25
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T.0. 31R2-2GRT-102
NAVELEX 0967-LP-429-5010

CONFIGURATION CHANGES

ECP 282 CHANGES

R44 FROM 18K, 5% TO 17.4K, 1%
ECP 284 CHANGES

C18 FROM 0. 1uF, 100V TO 1uF, 50V

ECP 575 CHANGE

R4S FROM 1K T0 2K . !
_ L8V Waveforms: at 1 Khz Remote Moduiation
COMPRESSION CONTROL .

. 7 —%— input at O dbm
7Pz . ' : lp r.a»/ '
o : .

Aupio _ ‘ ' RES
- AMPLIFIER Tﬁ\? —
ABrERS +‘*’ /s
A 'fax s ' P 8 ces  ge COMPRESSOR METERING . s
& 3
s . @ N\, uTe 78 w25 INMPLIFIER
= 17-53_ e + ADI‘I’ECT fé‘ 2L.OW PASS FILTER : .
2ol R” o7 joRe :
75K S i R4S
AN B . 2K
‘R? d M‘ v - o
lovox ' ,/'s l.}ar cris
P
> R3 C ere Y ckD
ﬂ: wox s z; ‘ gf{ //Z/; $ ”22: e
Gl o> cRIt
— . oy 57
COMPRESSOR
METERING
RETURN
R/ ' : ' : : '
SN . ‘
rew - _
—s 4 - _ , - L—
NOTES: . ‘ : .
UNLESS OTHERWISE SPECIFIED: W JUMPER OPTIONAL PART. ~ UNKEYED KEYED
1. RESISTANCE VALUES ARE IN 6. ALL VOLTAGE MEASUREMENTS 1 10 VDC 10 VDC
oHMs, * 5%, 1/4 W, TAKEN WITH A HIGH INPUT IMPEDANCE
2. CAPACITANCE VALUES ARE IN METER (HP 427) OR EQUIVALENT. TP2 10 VvDC 10 VDC
PICOFARADS, * 10%, 50V. 7. REFERENCE DESIGNATIONS ARE 103 10 VDC 10 VDC
3. INDUCTANCE VALUES ARE IN ABBREVIATED PREFIX THE DESIGNA-— '
MICROHENRIES. TION WITH UNIT NUMBER OR ASSEMBLY
4. DIODES ARE JAN1IN214. DESIGNATION OR BOTH.

VALUE OF C18 1S .t uf ON
SOME UNITS IN THE FIELD

Figure 6-22. Amptifier Compressor Audio A, Schematic Diagram
Change 9 627



T.0. 31R2-2GRT-102

NAVELEX 0967-LP-429-5010
AUDIO
, AUDIO AMPLIFIER
_%—0,1\/ AMPLIFIER 1.8v
R8 R13
COMPRESSION CONTROL 56K 180 K f P1
%0 20 > 14
TP2 1000
o1
P 5117975G
3 MP :
LOCAL/REMOTE sip R26 5 RS £ | CA
AUDIO SWITCH P1 F b5 68K] | WF
5 y+ 12U Y _J
r B vl +1
c3
R25% 1BF $R3 >|13
sao 4 s h
1 150K @ @ I CR A
IN914 R29
R7
@ 910K R18 ) Ow PASS FILTER
A_A"'." ‘5 6K
2 5 - oc
15011F'L R2 N914 AMPLIFIER
v I hp R1
= 2 1/2W 1K
‘ 12w :
ooy & & — 1l ; CRI5INS
R38 ¥ ct p
68 1508F . b CR16INS
GND 1 @ ‘ = 30V : 7
INPUT |
i ' EQUIPMENT MODIFICATION | MEASURING POINT VOLTAGES
P 282 CH
| MP1 (SCOPE) 1.8V PP
AUDIO LEVEL 3 ¢ _R44 FROM 18 K, 5% TO 174K, 1% oo BE A OVDC
MONITOR i HAN . MP3 10.0 + 0.5VRC
C18 FROM 0.1 UF, 100 V TO 1 UF,50 V MP4 200+ 0.4VDC
REMOTE AF 8 éJm = | MPS 10,5+ 0.5VDC NOTES:
£ VR1  CHAP 235 CHANGES | - MPG (SCOPE) :g ;nv :}nxo%r 6KHZ UNLESS OTHERWISE SPECIFIED: 5. JUMPER OPTIONAL PART.
iN751A  ADD STRAP, PIN 4 & 5 OF T3 - mP7 + 0. 1. RESISTANCE VALUES ARE IN 6. ALL VOLTAGE MEASUREMENTS
INPUT 10 DELETE R42, 27K AND R43 | MPB(SCOPE) =250 MVAT 6KHZ OHMS, +5%, 1/4W. TAKEN WITH A HIGH INPUT IMPEDANCE
REMOTE 27K, BOTH CONNECTED IN SERIES, ONE END  MP9 (SCOPE] SMV PP AT 6KHZ 2. CAPACITANCE VALUES ARE IN METER {HP 427) OR EQUIVALENT.
KEYING 11 TIED TO PIN 6 OF P1 AND THE OTHER ENp  MP10 (SCOPE) 2.0v P'g ‘f" 6KHZ PICOFARADS +10%, 50V. WAVE FORMS AT 1KH3, REMOTE
TIED TO JUNCTION OF CR11 & CR12. MP11 11.02 1.0VDC 3. VALUE OF C181S 0.1#F ON SOME MODULATION INPUT AT ODBM
12 DELETE CONNECTIONS PIN 4 OF T1 TO PING  MP12 11.0.£ 1.0VDC UNITS IN THE FIELD. - ~ '
VRZ  OFP1ANDPINSOF TITOPIN11OFP1. MP13 11.0+ 1.0VDC 4. DIODES ARE JANTNS14, '
T MPI4 8.5+ 0.5VDC

IN7SIA

TEST POINT VOLTAGES

UNKEYED  KEYED
CR11 2 TP 10VDC 10 vDC 3
KEYING CONTROL o 'i249 T CR12 TP2  10VDC  10VDC [
, 1N4249 TP3 10 VDC 10 VDC

Figure 6-22A. Audio Amplifier Compressor A1 Schematic
Diagram

6-28 Change 9

*NO EEM CHAPTER NUMBER ASSIGNED.
CHANGES ONLY REQUIRED WHEN UNIT

IS BEING REPAIRED AT THE FAA DEPOT.
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3
153
& s » — s
$&e \ 348 L2 1ok iz
PN OOTA :
! AdDIO s »> R
AMPLIFIER 62K | .
; auore G $ %’ézﬁf I CONFIGURATICN CHANGES
l . AmPL a¥= i ECP 178 CHANGES
i ) J- P e e e R15 FROM 4. 7K TO 5.6K
" -lfg o .,_Efz'_zi?f:'mq } ECP 303 CHANGES
: i @ ; R3 FROM 330 OHM, 15%, 1/4W TO 322 OOM, 1%, 1/8W
AT -
; 3 S 4 er o ceves 5 ezl | e AMPL R15 FROM 5. 6K, 5%, 1/4W TO 5.62K, 1%, 1/8W
/: i $417 “7ER0 ADS ¥y “5;: tr R16 FROM 4.7K, 5% TO 4.32K, 1%
4 - @ R17 FROM 4.7K, 5% TO 4.32K, 1%
g oo R38 FROM 1.5K, 5%, 1/4W TO 1.5K, 1%, 1/8W
i R39 FROM 47K, 5%, 1/4W TO 47.5K, 1%, 1/8W
| P » fumo R40 FROM 68K, 5%, 1/4W TO 69.8K, 1%, 1/8W
| ECP 354A CHANGES
4 ] P2 S
| 2o | 2o rps R38 FROM 1.5K, 1%, 1/8W TO TAILOR POINT, SEE FLAG NOTE D
. 1+ ECP 373 CHANGES :
é'i"_»i R17 FROM FIXED TO TAILOR POINT, SEE FLAG NOTE D
1% VBW 1% 1/BW A —
FFOX EMITTER LNy v
FOULOWER - ¥
NOTES:
UNLESS OTHERWISE SPECIFIED: 4, REFECRENCE DESIGNATIONS ARE UNKEYED KEYED
1. RESISTANCE VALUES ARE IN ABBREVIATED PREFIX THE DESIG— ,
oHMS, T 5%, 1/4 W. NATION WITH UNIT NUMBER OR T 16 VDC 16 vDC
2. CAPACITANCE VALUES ARE IN ASSEMBLY DESIGNATION OR BOTH P2 10 VDC 10 VbeC
MICROFARADS, & 10%, 20 V. [ MAY BE '
3. ALL VOLTAGE MEASUREMENTS f?ﬁx’f“i‘,’ﬁ.f‘?fﬁfga 2.0K TPS 6.2 vDC 0.2 vbe
TAKEN WITH A HIGH INPUT IMPED- R17 VALUE SELECTED MAY BE
ANCE METER (HP 427} OR EQUIVALENT 5.62K OR €.04K Waveforms: at 1 Khz Remote Modulation

input at 0 dbom’

Figure 624. Filter Amplifier/Detector Ak, Schematic Diagram
6-31/(6-32 blank)
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- DIFFERENTIAL
— I_"._t, FEEDBACK
pwn 39 c1o COMPARATOR
SENSOR | 0N BUFFER T a3urF
EMITTER a5y .
CW— FOLLOWER rryl
POWER SHIFTING + 820PF
13 AMPLIFIER e @ 5%
NETER RS AN 1000V ) @
GROUND 280 aNSSDos  RI2 $10% R25
i € : PG 68% A ?ga 1.2 Q3
IN l4 AR}
RS ) 2, 13 VR B33 3
14 LB D \ 4 IN7SIA 33K
R30 BUF F‘E .
4 QR22
10K EMITTER 1UF 1,8K 33339? ?: 6
FOLLOWER 100V 500V
SHIFTING \ ,
AMPLIFIER gg . =
{AC & DC) 250 | > R20

{70

()
AVS PWR TO METER
e s iNag \ 6
o NOPWR 1 t Bt PSiA
A o ey kI
: Ri3  CR9I CARRIER
e 3 Cigq
IMEG i i
@ /36
0K R36
LEVEL @ 1w 160
COMPARATOR  TP3 /I8 =
R28 3.9x
47« 3 @
6.8
35y,
£0%
10 %- 2.2v
MODULATION INPUT > — ;
APC/ MOD OUT
2_&# — e -~
12€ RE CARRIER LEVEL
NOTES:
UNLESS OTHERWISE SPECIFIED: 6. REFERENCE DESIGNATIONS ARE
1. RAESISTANCE VALUES ARE IN ABBREVIATED PREFIX THE DESIG-
OHMS, T 8%, V4 w. NATION WITH UNIT NUMBER OR
2. CAPACITANCE VALUES ARE 4. ALL VOLTAGE MEASUREMENTS ASSEMBLY DESIGNATION OR BOTH.
IN MICROFARADS, £ 20%, 600 V. TAKEN WITH A HIGH INPUT IMPEDANCE
. METER (HP 427) OR EQUIVALENT. Figure 626,

7.0, 31R2-2GRT-102
NAVELEX 0967-LP-429-5010

Waveforms: st 1 Khz Remote Moduistion

input at 0 dbm

APC
AMPLIFIER

o ()

470

TP2

N

CONFIGURATION CHANGES

ECP 44 AND 58 CHANGES

Rl FROM 3.3 TO 2. TR

R2 FROM 390 OHMS TO 330 UHMS

R7T FROM 620 OHMS TG 470 OHMS

R1I FROM 5. 23K, 1/4W T0 3.01K, 1/8W

R31 FROM 210 OHMS, 1/4W T 90.9 OHMS, 1/8W

R35 DELETED, WAS 1K, CONNECTED AT CRG AND AR1-2
C9 DELETED, WAS 68 PF, CONNECTED AT C4 AND ARi-2

ECP 65 CHANGES

£6 FROM 680 PF TO 510 PF

ECP 80 CHANGES

RE FROM §.1K TO 3.3K

ECP 106 CHANGES

SCHEMATIC CHANGES ONLY, DID NOT AFFECT EQUIPMENT
/3, R11, R21 AND R36 ADDED 1/8W

HS FROM 100 CHMS T( 250 OHMS

C4 AND C11 ADDED 100V

C8 ADDED 1000V

INS14'S WERE INSI4A'S

ECP 124 CHANGES

R39 FROM 2K TO 5K

ECP 469 CHANGES

R33 FROM 10K to 3.3K

€8 FROM 100OPF, 1000V TO 3300PF, 500V

UNKEYED KEYED
™ 0.5 vDC 0.5 voc
T2 ovoc 10voc
T3 18 vDC 26 voc
T4 ‘ 2.5 vOC 8.8 voC
o5 8.5 vOC 8.0 vDC
TG 88 voc s voc
™ 8.8 vDC 8.0 voC

tontrol RF/Modulator A6, Schematic Diagram

(Early Configuration)

Change 3  6-35/(6-36 blank) -
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13 ¢ EYD.PWR TO METER . -
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FWR § A &) — g FEEDBACK
PR BP ORI al 0oviE B2k Y KT cto COMPARATOR
5K . % | sRoia -
SENSOR } 3 27K MZA i} 2\% J BUFFER = 3§5ur
15 P EMITTER v
cw = 2 T e 1/8¥ | FOLLOWER R29 =zt
POWER Hi% | |SHIFTING  Siarx L $EUEF
L w AMPLIFIER T £1% - £5%
NETER RS {AC 8 OC) . A i
2 weP N ) R25
| SROUND o _ nezzza B2 I 44+ p
= T ] 1-8K enis2
s e 29 b5 " | it
2N2222A " i 8% VRI R3S a
14 \ 4 IN75A 3K
o BUFFER = ¢4 <R22 c8__ QR26
EMITTER LUF 15K 3300PF <K
|  FoLLOwER ooV 500V
SHIFTING 5 cr7
AMPLIFIER qg R3t ! Sia =
(AC& DC) 250 39 0 i
: 1/8W l:l%’l( P4
£d
RVS PWR YO METER Vew 9 NN
‘(W 18914 VR4
FWD PWR N7SIA
vR3
as RO IN7SIA
27k INSA yasa
/32 ' '
1MEG o
+ ¢i5 '
9 LS R38

LPA FWD~-RVS PWR INDICATION

MODULATION INPUT
3 qronliismees

“‘_.‘*

LEVEL
COMPARATOR  71P3
R28

2 APC/ MOD OUT

[2€ Rf CARRIER LEVEL

——" DO -

150

NOTES:

UNLESS OTHERWISE SPECIFIED:
RESISTANCE VALUES ARE IN

1.
OHMS, T 6%, 1/4 W.

2. CAPACITANCE MALUES ARE
{N MICROFARADS, £ 20%, 500 V.

4. ALL VOLTAGE MEASUREMENTS
TAKEN WITH A HIGH INPUT IMPEDANCE
METER (HF 427) OR EQUIVALENT.

AREFERENCE DESIGNATIONS ARE

ABBREVIATED PREFIX THE DESIG-
NATION WITH UNIT NUMBER OR
ASSEMBLY DESIGNATION OR BOTH.

T.0. 31R2-2GRT-102
NAVELEX 0967-LP-429-5010

Waveforms: at 1 Khz Remots Modulation

input at O dbm

APC
AMPLIFIER

R27 @

470

Tee

CONFIGURATION CHANGES

ECP 221 CHANGES

R2 FROM 330 OHMS, 5%, 1/4W TO 511 OBMS, 1%, 1/8W
R3S FROM 4.7K, 5%, 1/4W TO 4.32K, 1%, 1/6W

R4 FROM 15K, 5%, 1/4W TO 18.7K, 1%, 1/8W

R5 FROM 250 OHMS TO 106 OHMS

R7 FROM 470 CHMS, 5%, 1/4W TO 750 OHMS, 1%, 1/8W
RS FROM 6.8K, 5%, 1/4W TO 6.81K, 1%, 1/8W

R10 FROM 27K, 5%. 1/4W TO 26.7K, 1%, 1/8W
RIFROM 3.01K TO 14.3K

R81 FROM 90.S ORMS TO 750 OHMS

R38 FROM 180 OHMS TQ 150 OEMS

C5 DELETED, WAS 100PF, 1000V, 10%, CONNECTED AT VRI AND AR1-5
ECP 847 CHANGES

€15 ADDED, 1.5 MICROFARADS, 10%, 50V

ECP 469 CHANGES
R33 FROM 10K 7O 3.3K
€8 FROM 1000PF, 1000V TO 3300PF, 500V

—t

o __l%v_
UNKEYED KEYED
TP 0.6 VDC 0.5 VDC
TP2 ovDe 10voe
™3 18 VDC 2.6 VOC
TP4 ‘ 8.6 VDC 8.5 voC
™5 8.5 VDC 2.0 VvDC
TP 8.8 VOC 8.5 voc
17 8.8 vOC 8.0 VOC
Figare 6.27. Control, RF/Modulstor A6, Schematic Diagram

(Latest Configuration)

Change 3 6-37/(6-38 blank)
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CONFIGURATION CHANGES

ECP 223 CHANGES

C2 ADDED, 22uF, 10%, 15V
C3 ADDED, 22uF, 10%, 15V
R23 ADDED, 1K

R24 ADDED, 56K

R25 ADDED, 13K

Q10 ADDED, 2N2907A

CEXCITER KEYED UNEN

220 4
Si0%,
a8
KEYED VOUTAGE METERING

LEA KEYED LWNE o

CEVING LINE
MVERT WG
AMPLIFER,

/9

s
al +20V VEG T _
< d
weiNG VNE w24
32 AMPLIFER 6.
[
ZN2ROTA
TPe RIT
YEiNG LINE I e e 22 C?._I_‘*
¥
G€ . *—C S gz3 MEPING LWNE
3 L "y AMPLFER, * 2
22,185V x A A Qg
WEYWG 1 ikt ZNMZBOTA
ARPURIEYE g2z
@
2zecra < R
™y =
INHIBIT KEVING T ot
og >
INPUT 2NZ22ZA
KEXYER AT
AMPLARACR. W
L+2BY UNREG
2€ =
G
.\
R .
L1 TR, GWITC MG
PUEESE. %2
Q4
ZN3T4L
<5
LB 9
ox 2w
1INSZ49
Q2
. NG cen
T/R SWITCHING
1 é-ﬁg—t’-—-—-:l- z‘:s e matas

e
RIO

DINAMIE, s i

\3&-—-5““5 VA

e e
240
2w
DC YOLTS YO A
& 7 1z

TYRAMIL WKE

RI&  vocARRER
¥ TEeT SW

3 > 14
noes: L gmon ol
Dmm e =, 9%, REVMOTE SW
aG UNLESS OTHERWISE SPECIFIED:
PUIRES 1. RESISTANCE VALUES ARE IN OHMS, UNKEYED KEYED
* 5%, /AW TP1 ovDc ovoc
2, ALL CAPACITANCE VALUES ARE IN
MICROEARADS, & 10%, 50 V. P2 ovDc 30 vDC
= 2. ALL VOLTAGE MEASUREMENTS — ovoC 20 vDC
TAKEN WITH A HIGH INPUT
HMPEDANGE METER (HP 427 OR P4 20 VDC 18.5 VvDC
EQUIVALENTI.
4. REFERENCE DESIGNATIONS ARE TPS 20 voc 20 voe
ABBREVIATED. PREFIX THE PG 20 ¥DC DYNAMIC MIKE
DESIGNATION WITH THE UNIT 8.0 VOG
NUMBER OR ASSEMBLY DESIGNATION
OR BOTH. TR7 o VDG DYNAMIC MIKE
1.6 VDC

Figure 6-30. Keyer, Control Transfer A2, Schematic Diagram

CHANGE 7 6-41/(6-42 blank)
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Figure 6-31. Audio Control Circuits, Schematic Diagram
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“BATYTERY CHARGING OUTPUF

PS1AR Psia :gzg:’s;cmulm £ - Pt A2
I 080706050803 0201 | o LimireR { 1
1 -
Q@ ‘
| 2N ,’“"L.‘.- } 3% 1
_ . INOTES:
RecuLAToR . UNLESS OTHERWISE SPECIFIED:
Bif4 56! t 1. RESISTANCE VALUES ARE
N OHMS, ¥ 8%, 174 WATT,

FIXED COMPOSITION.

2, CAPACITANCE VALUES ARE
iN MICROFARADS, T 10%, 60
VOLTS.,

3, DIODES ARE 1N214:

4. ALL VOLTAGE MEASURE—
MENTS TAKEN WITH A HIGH
INPUT IMPEDANCE METER

{HF 427) OR EQUIVALENT,

VLT - .
4 i BRIDGE
e * %R’I

INTZOLA

GROUND

N 5. REFERENCE DESIGNATIONS
ARE ABBREVIATED PREFIX
sarreny THE DESIGNATION WITH UNIT
NRGT NUMBER OR ASSEMBLY DESIG-
[ Onien {ma x 8] rez . _ . | AAA— NATION OR BOTH. |
I - 1T .
EY, :
+ @ [y X ; | UNKEYED KEYED
t H ; ™ 20.0 VDC 20.0 VDC

L-a-.-m-.--n--—-*

' CONFIGURATION CHANGES
EARLY CONFIGURATION
R8 FROM 1K, 1/4W TO 12 OHMS, 1/2W
R12 FROM 12 OHMS TO 2.7 OHMS
R19 FROM 1K TO 330 OHMS
R20 FROM 1.8K TO 1K
1z2 nE ECP 108 CHANGES
ety R238 FROM 1.5K TO 910 OHMS
ECP 122 CHANGES
, R10 FROM 680 OHMS TO 910 OHMS
| Ril FROM 1K TO 1.2K
C2 DELETED, 15 uF, 10%, 20V AT BASE OF @4 AND GROUND
=SS C9 ADDED 15uF, 10%, 20V
bl ECP 261 CHANGES
R31 ADDED, 27K, 5%, 1/4W
ECP 320 CHANGES

DE LEVEL
Tnumuml

teco 83 sureur b

OVERCURRENT L!m.

cRit T&RN OFF . 2l
' ° ” R?—& * to:a
\’ g:'sc.m 9 k’

OVER~- zm.'m

CURRENT tow

CONTROL nunma R‘:l = 1%
ad l,hw

jl+

d { : - Q3 FROM 2N1132 TO 2N2904A

ECP 446 CHANGES
Q3 FROM 2N2904A TO 515392-1

ECP 526 CH@NG?
T0 518416-1

Figure 6-33. Power Supply P81A3, Regulator PS1A1 and PS1A2, Schematic Disgram
Change 10 6-45/(6-46 blank
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[E>>For VHF SEE FIGURE 6-35
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ECP 586 CHANGES t_ ] o | S 2 (To EXCITER)
R9 AND R10 AQDED —— - E
ey 13 o) =
3 | 5
o eh - 1 s i~ 3l g
+ > ¢ P19
EPRBC FDHAL LNN ‘hspmgltgmua VIS58E7TH2 54118349 (3]J6(25PINS)
r =t r -
sl P‘; 1L t
WIGH | Y | % 45 i
VOLTAGE ,  pLATE/SCREEN GRID VOLTAGE SUPPLY P BUFFER AMPUIFIER/MULTIPLIER, t
L RS ELECTRICAL INSTRUMENT __5

Figure 6-34. Power Amplifier, Schematic Diagram

Change 10 6-47/(6-48 blank)






RF QUTPUT

FORWARD POWER

REVERSE POWER

CONNECTOR

INTERLOCK

GROUND

CONTROL GRID
FILAMENT VOLTAGE !
SCREEN GRID

CUTPUT

DETECTED

€

7L

INPUT
TUNIN(ﬂ

L

TOOEEEEEEEEEESNNNANY

INPUT

Ci

< 2-07

*10%
375V

PI0 FORWARD

_FL2
P8 ouT [Low PASS | N P9
| FILTER

T.0. 31R22GRT-102

l QIZ77 777777077 AT 777777777 777777

R3
20 20 20 Taag

A

cH ci2

NAVELEX 0967-LP-429-5010
J2
ouTPUT %
coueLInG [/ /’:/?gmg; /
l> ci3 A /4
/]
4

\T

/////f////////////7////////////

i

R4 RS l CIo Ci7

F120 T
5%

-—-—<L(-~0— ——

_____ 7L Ll L Ll LT L L LS,

-
-
-

Pl 77277l L A P Pl L L L L L,

(VIO TIIOT IS IIL ISV III SIS IIIIY

A
P

DA

N
AN

1,000 1,000
+100% |+20%
-0% 1,000V
500V

CONFIGURATION CHANGES

ECP 54 CHANGES

C12 FROM 1000 PF, 0%, 500V TO 1000PF, +20%, 1000V
ECP 185 CHANGE

C10 FROM 470 PF, 100V, £10% TO 330PF, 5%, 500V

ECP 236 CHANGE

E1l ADDED

ECP 441 CHANGE
£1 FROM 501204-2 TO 501204-3

ECP 608 CHANGE
V1 FROM 504809-1 TO 8930

NOTES:

UNLESS OTHERWISE SPECIFIED:
THIS CAPACITANCE IS BUILT
INTO TUBE SOCKET.
FERRITE BEAD 512134-1.
FACTORY MANUFACTURED.
4. RESISTANCE VALUES ARE IN
OHMS 1 5%, 1/a WATT.
5. CAPACITANCE VALUES ARE IN
PICOFRARADS, X 10%, 1000 V.

6. INDUCTANCE VALUES ARE

1.0 MICROHENRIES ¥ 10%.

7. REFERENCE DESIGNATIONS ARE

ABBREVIATED PREFIX THE DESIG—

NATION WITH UNIT NUMBER OR
ASSEMBLY DESIGNATION OR BOTH

Figure 6-35. Tuned Cavity (VHF) A7, Schematic Diagtam

CHANGE 7 6-49/(6-50 blank)






T.O. 31R2-2GRT-102

) NAVELEX 0967-LP-429-5010
1EPINE
FORHHRED POWER ? £y J
"
PP i
BEOUTRT ? TRT

mes& rOwER 7 D._—]
W/

CONNECTOR,  INTERLOCK

L
\\\§

SRR

AN

QUTPUT
T riING

+

N

i

EARLY CONFIGURATION
C3, C5, C6 FROM £10% TO 0.1 pF

CONFIGURATION CHANGES
ECP 28 CHANGE
€3. C5, C6 FROM 0.1 pfF TO 0.5 pF

ECP 38 CHANGE
/

771/ S Po— | < | Ech st cuanGE

$:
N
v

M

———_————sSe

N

|

Lg C12 FROM 1000 pF, (+100% - 0%), 500V TO GMV, 1000 V
ECP 185 CHANGE
o #HEOZ
Y C10 FROM 470 pF, +10%, 100V TO 330 pF, £5%, 500 V
ECP 236 CHANGE
FL3 : Et ADDED

CONTEGL SR/

C1FROM 1.2-20, 376V T0 22- 19.9 pF

C3 FROM 33 pF, 0.1 pF, 1000 Vde TO 3.6 pF, £0.25 pF, 1500 VRMS AT 80 Hz
ECP 441 CHANGE

E1 FROMED9204-2 TO 509204.3

ECP 511 CHANGE

FL3 ADDED

ECP 608 CHANGE
V1 FAOM 504809-1 TO B930

SCREEN GRID

(A msm

Pz

2000Y

C

NOTES:

UNLESS OTHERWISE SPECIFIED:

CAPACITANCE 1S BUILYT INTO TUBE SOCKET,

FERRITE BEAD 512134-1.

FACTORY MANUFACTURED.

ALL CAPACITANCE VALUES ARE IN PICOFARADS, £10%, 1000V,

ALL INDUCTANCE VALUES ARE IN MICROHENRIES.

REFERENCE DESIGNATIONS ARE ABSREVIATED, PREFIX THE DESIGNATION WITH UNIT NUMBER

Of ASSEMBLY DESIGNATION QR BOTH.

P o a

Figure 6.36. Tuned Cavity (UHF) A7, Schematic Diagram

CHANGE 7 6-51/(6-52 bhank)






‘tV jonuo) u<>§__.... uuay | fpusy “mum_m__%sw._om . . g3dav 61y
J feuudy L fpus jonuo) S 19mog ‘Lg-9 amdig R RE]

36A 0Ei-  J0A OEl-  Sdl *11-1d OL 1-g4

J0A 00L- J0A 00-  hdl WOHd FUIM JOVId °¥i-1d ANV L-T14L 4O

NOLLONAf OL 1-€3 WOUA THIM TAOWIY
G3AI  GIADINN SRV 560 353
30A S°€  20A 0T J0AS°E €4l *6-g3 OL 8-g3 WO

20 0%€ m”.m. aoe ANV ‘p-g31 OL €63 WOMA avaT a3aay
0 TONVHD 882 dod

TO 31R2-2GRT-102

T 6-53

Change 10

ELYFR L EEL ] 100 1nd TYHHON SIDONVHD NOILVHNDIANOD
*HL08 ¥O NOILYNDIS3Q ANSWISSY LEL L THa3HL
Y0 ¥3IGHON LINN HLIA Noliwn P . WY 9 : ' 4
-81530 3HL XI33¥d G3LVIATYAY
2 Y [} -4 L w2
UV SNOILVNDISI0 3NV 4 STT——— T = T T sw —% )
gUEN s b o o |o < B r
-VAIND3 W0 (Lzn aW) wirmw 3w |B B B PR I ~ant g I N g 5
-03dW) IndN) HOIR Y Huim Nl [ [ B B R v T Iz N g R
SINIWZUNSYIW 39vLT0A 1V "€ [l b Jo R R S S e 3 m.., @ g 3 <
. .Nm—l B < I § o
A OSL ‘aog, “SPEIE0AdW |8 o m m s A R g
NI 3¥V SINTVA 3ONVLIDVAYY 2 |7 [° L5 < _ f
A /1 ‘%S F SHHO i 7 ¥
NI 39V S3NIVA IINVLISISIH 1 | s Av23a sz 275 2 N\ 2
:0314133dS 3SIMYIHLO SSIINN 2 i _ g8 oy 9
. . o FOWINDS TVWITHI “ ¢ | |lee S
$SILON oz v 3 74 “
LT : | 2 | = \@
S N =]
o esrjzle]ofsia]c]e] PN T L | zv
) =2y o§« e T w\w_
— ke —_—— . - g __ __ embersy—— _ _ _|__ | _
o3 :wmml 3 P Mv o2 :s »37y s %7 22 J
MEr v
28/¥
¥
&y
oe AT 27z F
> L Y4
YEP2
L/
MEEEX ]

xR
N 4 ; WIS VNV g
SNISNIS
e h.\.-x IR A1LITY YaMor8 /=<
ATdINS ¥IMO Joaixg

2OVLION QI¥9




T.0. 31R2-2GRT-102
NAVELEX 0967-LP429-5010

E7

x2 oo
$1
K2
Xl TIME
8 | Recav
gg | v
K3
B3 .
| Al T
A2 v—0— |
”—OJI_AQS 9 : a TO XFMR Ti PRIMARY
I FOR GRID SUPPLY, FILAMENTS, & BLOWER SOURCE
': I 3 [e]7]els 4]3]2[1] e
(STRAPS REQD FOR
VARIOUS PRIMARY
120V AMS >l SOURCE VOLTAGES)
!
L
_ POWER _SUPPLY CONTROL GRID/
THERMAL CONTROL .- A3
—-P — 0 — = — — = — O~ — |4— — —— —— = §— — 5 ———;-{——Pl
0s1
w OFF
0" O— [
$4 ON
; -AC POWER
. LAMP
3 J -
_Y&' & — — — M
|CAVITY. . : . e
TUNED CAVITY "CONNECTOR
Lar INTERLOCK ]
F3 Fi F2
HIGH VOLTAGE
AC IN LAMP (FRONT PANEL)
L e 0S2
120V RMS : o
—_ si
R e ,Lc P AC
e e — — - v— — — —— — o— —— INPUT
HV POWER ~
SUPPLY : :I
a4 T ‘ {STRAPS REQD FOR REFERENCE DESIGNAT
[6€T7]6 15415121 1] T VARIOUS PRIMARY ! IONS ARE
- SOURCE VOLTAGES) ABBREVIATED PREFIX THE DESIG-
T\L J, \L J, \L \L J, NATION WITH UNIT NUMBER OR

TO HV POWER SUPPLY
XFMR PRIMARY

Figure 638. AC Control Circu

6-54

ASSEMBLY DESIGNATION OR BOTH

its, Schematic Diagram



T.0. 31R2-2GRT-102

NAVELEX 0967-LP-429-5010

(uojleanbyjuo) Ajde3)

weibejq o)3ewayds ‘yy pl49 uslIdIS/alefd ‘Alddng 4omMO4 ‘ge-9 @4nb)4
. Swig ¥
L= W H N 7 o r v 7 ¥ §d 00
I Sk + » I 'Y
5 2 e < ¢ \ N W A H NP R
n a2, I < K o 3 3 R
z n Cle v x ™ S g Iv I
$ m 3 M n_ 8 m g l.ﬁ N
s I . N
S JH A o 3 3 2 3 § g
H X
m n X ™ S
» 3 % 1 > ~
H 3 H " n m >
™ £ R w
> [ ‘ 0 2
m x 3 x
< > ol
3 P AT T T
_ o
YOEE! | M2/r
_ 62 >l
©@WOIE | 92
oor
P M2
_ 2 MOSE
(1%
I 2 s -~
_ had «“QN : so).\u/.“(
Agpt oM or w
< o M2
Yol AQGE m
_ Py ® Ly
_ X.h Sdl M2 MU
/ LT y
&13 “ 2oz aoiE . _
| 224 ”% s
I oA {5 M 0
_ oger (7 »old . [ 4
- - 0
_ ﬁ adet w ! -
| vz » 1ed
L L oez() 630 awz9sa
0QA 8y 2aA ve 941 (LN TVAINDI HO LTY dH) ¥ILIN
20A 091 20A 011 QdL = FONVOIJNI LNdNI HOIH ¥ HLIM NIDIVL
§9 .
S0A 06E 20 082 val v wsoonn o2 uhzms..w.__:e‘m: mo<.—”.o> .....< ]
f§00FM %8 ¥ 'SWHO
a3sn 1LON £dL ToA NI WY SINIVA 2INVLSISAY I
OQA 04— 9QA 61 Tdi :G31410348 38IMHIHLO §SITINN
ONLNO ;
JQA 08¢ JaA 088 idl NIW«NN.!Q orzenz! ‘SILON
3
Q3aAa Q3AINNN =

€23

6-55/(6-56 blank)






3
Y

o

T0 31R2-2GRT-102
NAVELEX 0967-LP-429-5010-

NOTES:
UNLESS OTHERWISE SPECIFIED:

1. ALL RESISTANCE VALUES ARE IN OHMS, 5%, YW,

2 ALL VOLTAGE MEASUREMENTS TAKEN WITH A HIGH INPUT IMPEDANCE METER (HP 427 OR
lzxi EQUIVALENT?
3

REFERENCE DESIGNATIONS ARE ABBREVIATED. PREFIX THE DESIGNATION WITH UNIT NUMBER
OR ASSEMBLY OESIGNATION OR BOTH.

VRS
Si1862+1

YRZ
L1{B&2-}

UNKEYED KEYED

S50 Vde 380 Ve

19 Vde -1.0 Vide
NOT USED

330 Vde 390 Vde
110 Vde 160 vde

EEFEFE

34 Ve 48 Vde

by

6N

AN
st=ty

CONFIGURATION CHANGES
ECP 46 CHANGES =

| o= 90

R1S FROM 15K, 31W TO 100K, 91w
€2 DELETED

€21 AND CIRCUIT TO E20 DELETED
ECP 97 CHANGES

O DELETED

£23 OELETED

ECP 305 CHANGE :
R22 FROM 220 OHMS 70 2.7K

ECP 330 CHANGE

10 Mt
wzw

R22
1obi¢
228 é Haw

12" 177G 1,

RZa

Rl 000K
275 e w
2w 17
RI7

re2 27X i
™ res o

. .

51 ABDED
ECP 376 CHANGE
VA1, VA2, VA3 FROM 1NI0098 TO 5118621
@t ez ECP §08 CHANGE )
€5 ADDED
% i E¥ 14
’ L ? :: e 1 57- ._(g.ﬂ.._.. £ f’:ﬁ &3 L&z L “ | ECP 531 CHANGES

—— W AR S Pt Uit i e e NS b amen At

-y

EY9 DELETED

£24 THRU £28 ADDED

€8, A27 ADDED

R22 FROM 2.7K TO 510 OHMS

LAMP

et

HETE® )

GRID VOLTAGE (¢ 3DOV,

i

AC INDICATOR LAMP
SAMALE

Y
V-LPA METERING

PLATE CURRENT
PLATE VOLTAG
Y EEVED

[ L 1]
»

2OV K
y-LPA
SCREEN

'.;E
5 ;’1 WV SWITCH

. P € INDILATOR

! YT

~
b 3
L
v}
n
X
x
4
w
-

Figure 6.40. Power Supply, Mate/Screen Grid A4, Schematic Dizgram
” Configuration) .

Change 8  6-57/(6-58 Blank) l






01 28ueyd

(jfuetq 09-9)/65-9

Waveforms: 400 hz with 60 hz Ripple

TPt
TP2
TP3
TP4

DRIVER

l

%

UNKEYED
8.0 vDC
14 vDC
0.8 vDC
ovDbcC

KEYED
8.0 vDC
14 VvDC
0.8 VvDC
ovDC

> [ I5OK

Q8
511793-1

EMITTER
FOLLOWER

|
‘ ezl o
M s_apwvs
4 ' AC INPUT
022, 200V P =Y
I INIGI & INEIE
R,
verarR |
EOLLOWER, 3.5 Vams
IJokx l
NI GI4 INtGIE
‘@ | g AC INPUT
I c9
l 5630 S0V
ALY
1)
.- A GROUND
T

BLOWER IND METER

o %
®
3
A
M
0
R

BLoweR

-_;BL OWER CURRENT SENSING

- 5 _,‘]JIQPINS

EARLY CONFIGURATION
Q5 FROM 2N3771 TO 511793-1

NOTES:
ECP 87 CHANGE { UNLESS OTHERWISE SPECIFIED:

R6 FROM 2.7K TO 3.9K 1. RESISTANCE VALUES ARE IN
ECP 356 CHANGE OHMS, T 5%, 174 WATT.

R11 FROM 68K TO 3.9K 2 CAPACITANCE VALUES ARE
ECP 588 CHANGE IN MICROFARADS, * 10%.

R11 FROM 3.9 TO 68K

ECP 619 CHANGE

Q3 FROM 2N 1613 TO 2N1893

Figure 6-41. Converter, AC to AC A2, Schematic Diagram

3. ALL VOLTAGE MEASUREMENTS
TAKEN WITH A HIGH INPUT IMPEDANCE
METER (HP 427 OR EQUIVALENT).

4. REFERENCE DESIGNATIONS ARE
ABBREVIATED PREFIX THE DESIG-
NATION WITH UNIT NUMBER OR
ASSEMBLY DESIGNATION OR BOTH.

20T-19952-231¢ OL






- T — —-—— - T T T Ty T —"_“"'“‘“'}
i '—"—t‘ ""——'"*—i ——-—*—
| Rz. _‘%Y _%- v ‘%‘ o5V -%— ;.tv! .%_ o8V
25K,00% 33K _{—i —T
I iw 2 P1
' | 25 PINS
TP
LE“’ RVS PWR SENSOR r—
I ? e 5 ;
LEVEL SHIFTING _%}ga ARTIFICIAL FWD PWR 53 POS3 5
MPLIFIERS \ Py e"’zxsl%/ LEE T METER {8 o
- ==
| Ly ANy @ Surrer
loog 3 4\ EMITTER
S saﬁl Lo/ Y AA FolloWERS |
!
£le
I ooz @\w P B!
cs t El2 _EFWD PWR &
JuF > L —?—_—T-*—
WOy . (" \2n2222 | E13 RUSPWR & ,
- HEATER | YOLTAGE s
R23
| DK oK R24
S 1OK.
, GROUND i
& FWD PWD SENSOR
! -4 -*-—Tnﬁn—g-—qn 2
} @ + 20v a
b e e e T —_——i e — e e ——— e — e ——— w
q>€9 ] (:‘E_! Ij—ils : !
p METER(-) 9
’ LGRID  VOLTAGE 7]
PLATE CURRENT | .
FAN VOLTAGE 5
NOTES: v-1PA "
UNLESS OTHERWISE SPECIFIED: Eg SCREEN YVOLTAGE 3
1. RESISTANCE VALUES ARE IN o a;: GROUND 0
OHMS, L 5%, 1/4 w, we 2 PLATE VOLTAGE | o
2. DIODES ARE 1N914, . R _ 2RE kevep s20v_ |
3. ALL VOLTAGE MEASUREMENTS i 31z OVER TEMP 8
TAKEN WITH A HIGH INPUT _iMPEDANCE l | 1 ! l dd 4 l | O | b g TUNING AND TEST
e RENGE S iemATONE ARE U8 TeEE ANy REY T e a T I bk seLecrom swireH |
y 3 TO METER ()
ABEBREVIATED PREFIX THE DESIG- ™
NATION WITH UNIT NUMBER OR UNKEYED KEYED
ASSEMBLY DESIGNATION OR BOTH
5. ALL CAPACITANCE VALUES ARE £10% TP1 8.4 VDC 2.6 VDC
™2 8.4VvVbDC 8.3 VvDC
Waveforms: at 1t|i!;zongg::te Modulation ™3 0 vVDC o VvDC
inpu )
TP4 ovDCe ~0.3 VDC

T.0, 31R2~2GRT-102
NAVELEX (967-LP429-5010

EARLY CONFIGURATION

R3 FROM 5.1K TO 3.3K

R22 FROM 5.6K TC 10K, 1/2W +10%
R26 ADDED, 5K, 1/2W +10%
CONFIGURATION CHANGES

ECP 40 CHANGE

R3 FROM 3.3K TO 2.7K

-ECP 88 AND ECP 89 CHANGES

R23 FROM IK TO 10K

R26 FROM 2K TO 5K

R27 ADDED, 39K, 1/4W, #5%.
C3 ADDED 0.1 UF, 100V, 110%
ECP 224 CHANGE

R7 FROM 250 OHMS TO 100 OHMS

R16 FROM 3.01K, 1/4W TO 22.1K, 1/8W
R25 FROM 90.9 OHMS TO 750 OHMS

CR6 ADDED

C4 ADDED, 470 PF, 500V, +10%

Figure 642. Buffer Amplifler/Multiplier, Electrical Instrument AS, Schematic Diagram

6-61/(6-62 blank)






" NOTES:

WARNING

With the switch off and the fuse cap removed, 115
VAL (hot side) is present on the exposad end of
fuse hokler {F1). When remowving or replacing any
fuse, the ANVGRT-21/22 shouid be disconnectad
from the 115 VAC source. Faiure to comply with
this WARNING could result in serious injury or

death.

UNLESS OTHERWISE SPECIFIED:
ALL RESISTANCE VALUES ARE IN

_OHMS, 35%, 174 W,

v N ARV A4

A4

CONF]
ECP 3

CAPACITORS C1 THRU C6, C25, C26, AND C27
VALUES N PICOFARADS, £20¢%, SO0V,

CAPACITORS €8 THRU C17 AND C19 THRU C22
ARE 1000 PICOFARADS {+150, -0%), 500 V.

DELETED.

FOR UHF SEE FIGURE 6-7 OR 6-8

FOR VHF SEE FIGURE 66

FOR UHF SEE FIGURE 613
FOR VHF SEE FIGUIRE 6-9

FOR VHFAUHF SEE FIGURE 6-53
FOR CRYSTAL CONTROLLED OSCILLATOR

(8004290G2) SEE FIGURE 63

FOR CRYSTAL CONTROLLED OSCILLATOR

(8004290G3) SEE FIGURE 6-4

FOR SYNTHESIZER SEE FIGURE 8-45
FOR OSCILLATOR-MULTIPUER SEE

FIGURE 6-5

FOR AMPLIFIER-COMRESSOR, AUDIO

SEE FIGURE 6-22.

FOR LINE AMPLIFIER SEE FIGURE 6-23

ADDED WIRMNG FOR INBOARD MONTORNG
AND LOW LEVEL NONPOLARIZED KEYING.

KEYER, KY-868/GRT IS STilL

FUNCTIONAL ASOPTIONAL ASSEMBLY

WITH ACDED WIRING.

FOR KEYER, KY-868/GRT SEE FIGLIRE

632

FOR WBOARD MONITOR/KEYER SEE

FIGURE 8§51 .

FOR AFCS KEYER CARD SEE FIGURE

652

Tz 7
ECP 512 CHANGE
FLAG NOTES 7 AND 8 ADDED

ECP 578 CHANGES
WTE9 AND ASSOC
£CP 586 CHANGES

10 ADDED
A ADGED IN NOTE 6

ECP 643 CHANGES

IATED WIRING CHANGES

meyy I powER ~ Jouteur

£ AP M ensER, 1ELL2
(s T2 ) b e e oy
T L —fLl Wbt weez © ool . DE

T0 31R2-2GRT-102

i e e o o i ey,

3 t YO LPA INPUT
Wiz Kol 2 J; t llms

| Lol

mlFLﬂJl Tl ke et 3 BIP et
FL2 1 2 4 184 s S A
il i < As £2 £ § X . 10 Mﬂ’.i . x _Emn LPA DET
- -= -t & e e * }___..__l“' Kt 1 "::f ! Kisd
I - T - 4320,41% c2 1 a3 1 ;
i A8 1t A9 ) Alo - i n 1/8W #60 e -~
{ osauator, 1 1 waveuer 1 lorwupseower meurgs, | & rﬁ;ﬂ—l . o 2 R
{ VEN | : mmgquzm [ 1 mFgaumY 1 BB - e — IRE——T o s24
_____ p— P - S| 'g - _%2
R~ L = Taior ﬁu 1 2bhkkkE ITizI 3] an '17? v | BBk plblh
{'i
Jz 123456789 |93
€ 53412 :s‘m) 386789 JE . 2 b - lea f‘o v 'y
Tisoo F €3 i b yHal|
b Xa2-7 & 1500 FEEBES
x ol o - gd“ g
>Cl < ?EII ) " } T b~ k=
2 <R3 C4
+¥ s :;‘io =
[ €5
i
y o
| " F ==
| 4 T
T > ad
i Al i r e
"
aneUFER, | g
{ avco |3 1 e n
S =l RS " -
i i . 2200 e
L £ T p 1S v 18 res1a3 T—’
. et 8 -
oG 7 al Lo [
——— 56 )z&mse " ¥ 8 "
F =) 98 sarrery | P
i n ) (51 Vot
: ! 54 LeA) SROUND, oy
I & wEeT g | 1
{ 4 T i8mF I |§ N !
! g N 2 b e : :
a2 10
i CONT - ;"1 b
| w4 —+2 o
i xever | 7 ss:- Y ;:;ﬁi | i
] {MoR LeveL ;04! ; |
" 28k S
} B — = o irow SHYER ¢ 1% I
L1 : 3 . 2f3 Re E t i }
lL- - i sle = _ :é”m) TR °s] | }
- o i { A28 Y UNREG vew 1€ _ I
m .
x| —3 | u _ ] = -
l-— ﬂ-:é— - . T it = — DASE O q:s»;A” |
| i h L P
b bt === e - coutecTon o | Loy
orromar |53 1 | AuDio LIS P !
] asst 4 2 L +20¥ BEG EMITTER g6 l I
| B> (= PR a o 128v0C U !
¢ 8 7 T I _{nasr o 7 I ;
! bad = 3 MOD LINE i 1
] Bh $24-3 o & 01 = YO THERMISTOR | b
3 aF LEVEL ! 8 &
. RN b - g i BDICA -]
P Ld . {rzm = LINE ? Tez f X
]_)LLL) L,I_)L j1esespu 715;\4‘_5"‘2 0423 "-"5]’3‘5 43 KzMEeRE0879]|XA6 [518R26RBAEYHMIOTS |xa7 [92 | 4 3716145 BI2ISE I |xesiaz 1o
| r : I ft P e S I
EEEEE ngs 31: cEE ég | FILTER, 11 MODULATOR, | | costroL,rapio FREQUENCY, | | cowTRoL, THERMAL pETECTOR Mo0 | ¢l ! SEEFIGURE 633
7 ! BUFFER i T | PERCENTAGE / COARIAL RELAY CONTROLAY (] i i
. l ] KEVER L REGULATOR  PS1A2 | t
b 1 " P s ! a6 i o b SRl ST s ;
S E £ (IS AUEUUIPUS S EEPU ... S S I T, I, I . A T T 4
g 3 ]
EHEREE
gia ?:, Z
. & rlo
B HERRE
L3RI EEEEE |

{24

43 F
mPRHLKEGH coJBaC

{EXTERRAL
CABLE LIRES)

Figure 6-43. Exciter, Schematic Diagram.

Change 11  6-63/(6-64 blank)






T.0. 31R2-2GRT-102

NAVELEX 0967-LP-429-5010
NOTES:
UNLESS OTHERWISE SPECIFIED: :./ ;-
1. ALL CAPACITANCE VALUES 2. REFERENCE DESIGNATIONS ARE J2 INS
ARE 1000PF +100% —0%, 500 VDC ABBREVIATED PREFIX THE DESIG—
. NATION WITH UNIT NUMBER OR
oy +32e;, toooV ASSEMBLY DESIGNATION OR BOTH
£9., %%, £ |screewn eriD

1,

CONNECTOR
M INTELLOCK

‘ CONNECTOR
F | wrertock

I Ty

B | FILAMENT WLTAGE

g_Sc
|
- §2,
|

CONTROL
E | cew
. J_'E?—D — - ¢ | Forwaeo PwWe
so00V |
c/2
E2 42 . . .
fgﬂf/:— o—}— — J | evs pwe
. yooOV i i .
T <+ - A | ceouno
0—0 THECMAL SENSOR
~L/
d b 2000 v

CONFIGURATION CHANGES
ANGE
ECP 133 CHAN T35

€9 FROM 1000PF, Z{#0%, 500V TO SN

+22%
1000PF —56%° 1000V

Figure 6-44. Connector/Filter, Cavity Input, Schematic Diagram

6-65



weabejq 2jjewdyds ‘gy 49z sayjuAs  'gy9 o4nbj4

T.0. 31R2-2GRT-102

NAVELEX 0967-LP-429-5010

&OLYNINIO = o S e ———f——— -
FONIH7A 3 2L VO /&I AN = HOLYNINFD k&_
b _ 1Y, _ = 0) 2y _
= . = _ =197 |
T |
e _ 57 m.v _ fH\ 27 _
| s |
AG+ _flllnvw 27 ﬁﬁ\ m m 87 "
Ao = = =
— .
_ rH\ £7 17 & " ,,u.w ¢7 “
|
_ 27 | _ Lo S
| . —67 _ -
27 _ 52 A ! A
R NN -
HOLEXAIWOI ‘
| FSUHS | ONIHILIMS | 17 £7 S7 _
| FY-4 _ ‘ sSv _
_ |1 87 67 | _
“ 17 2215 “ " | vcmnk ) wukv 174
| & | A= . |
N &2 e “ $7 #7 §7 27 “ v Py
r—57 . _ ol
_ bt 1 ——- at
—7 25 " d e 2 4 aNoHD
: _ \-v%ww%m oz vow |
[}
_r« |" G Aoz +| "
v 272+ . . J0N 6£-22 e
. 1 .
JaA02+ |\~ ]

6-66



T.0. 31R2-2GRT-102

NAVELEX 0967-LP-429.5010
@ =
ur ,
7z 177 3
B E; 415- S07 3772
+5.2¢ g a7 polz
Ry RHZ DRIZ
-?5” 4 I23 "
(3
/2 Z 2 5 /7 3 */z 2 ‘
uz u3 2l ug 13 “5 oL
507380~/ SOTI80/ Bo7 285 8073817
z £
Jf ERVZ3 T3 /13 o e 1/ |3 lrols ¢ Ui {3 o 4
- i z'gép
ln
4§
zwzss?| Loy
- 200V
L85
CONTRAL (S1-2)
&t O——
£2 0—
LIMIT
CONTFOL (55/- 4} 7 ¢
+5.2V SOT38-4
Rt
INSITE
o2 R
qro

L
~SERE Mix
SAMPLE PULSE

£L Gro,
NOres :
UNLESS OVHERWISE BPLCIHE/ED

£ ALl RES/STANCE VALUIES ARE IN OHMSE, 2 5%, ¥3 W =
L. RLL CAPRLITANCE VALUES ARE W MICRIFARAES, £20 56,7 000 ¥

CONFIGURATION CHANGES
ECP K76 CHANGE ECP 520 CHANGES,
CR3 FROM 511785-1 T0O 511785-4 R21 WAS 4

€11 WAS 0.01, 200V
"VOLTAGE AT E6 WAS 5.5 Vdc

Figure 646, DividerfControl ABAY, Schematic Diagrgm
Change 3 6-67/(6-68 blank)






T.0. 31R2-26RT-102

o7 NAVELEX 0967-1P429-5010
., TA
R5 éﬁé o
200 4
_ 74
e Vilzle rs
A / Iy Lé__K_I
R/ 5073871 |5
.. < K3 l
é“ SK = > 7
Y
. Gon 208
1 s - 220 %

o
VR . ogt, +20% 5

EIEEF -8 .,__l 22V s /3
= g;; é BOhL20%

~C/E
VY i g
E

= -

+ CZ‘..IE”
21 2%
v 1200V

£5

4

RE AION 1T

H CONFIGURAT1ON CHANGES
ECP 476 CHANGE
ggfa CR4, CR5, CR6 & CR7 FROM 511785-1 TO 511785-4
200V
R4 — c
sies-a \ f S as-a

N—L—N y -

227 RZS 2K

f,g,’f, 178w

= = £e MNOTES:
TUNING UNLESS OTHERWISE SPECIFIED
VRIBsE fo ALl RESISIHNCE VRLUES ARE IN
{ OHMS , £5%, /& W
' 2. ALL CARALITANCE VIALLIES ARE IN
z;‘_.;i, MICROCARADS, £ /0%, IO0CV
d 3. ALl INOUCTANCE WALUES ARE /N
I CROMENRIES
e OE7 LMty CONTROL
(=,-2)
oz =
32
% car B2 eﬂpo—————]”
saw SNI85-4 ’3}’1"& [

E8B L1M7 CONTROL
S7-4} .

Figure 647. RF Generator ABA2, Schematic Diagram

6-69/(6-70 blank)






REFERENCE £/
GENERATOR

L
S EGCE ENE

LIBZ2SKHE £
SAMPLE g

Py SE

£5

GND 0__-1-

T.0. 31R2-2GRT~102
NAVELEX 0967-LP-429-5010

yor
27
—AN—(O E7
03 *zovwffﬁffvg"f
RO 2NS222A ’j A > GENERATIR SN VL.
'\/x\},« ¢ ) O +/87C 20V
i % 27
cé 750
/5 /5 Yew
coV Zov
’ -
= T % £3
75V v 5 Y REEERENCE
- VRE B GLMERATOR SUPPLY
I Sy 5 HBGCY &
cé
* /
SO0V =
L
/3
IINGILE
Y,
/5 U /54'?'48
£é
7l CR2 TUNING VOLTACE
ert o Yvares

NGB

Figure 648.

NOTES:
LNLESS OTHERWISE SPRECIFMD

ALL RESISIMNCE VALUES ARE N ONWS, £ 5%, /W

ALs CABEC ) TANCE VALUES ARE IN MW ICROFARALS,
£ /0P, rDOOV

Phase Comparator ABA3, Schematic Diagram

6-71/(6-72 blank)






T.0. 31R2-2GRT-102

NAVELEX 0967-1LP-429-5010

?o_um._:m_ucou Aiae3)
wesbejq d13ewayds ‘sygy Jole|nboy Buiydiyms ‘69 24nbl4

AOS ‘%gory
SOUNALONIN NV THS SF7WA FIINGLIIVAED 77 2

MES “USF ‘SWNO N/ I8 SININ FINWLSISITY 77& 7
QIS I23SS FSIMYINLO SSIIN/

SV

ano
[ ¥4

g |s

ASH \/WW
L 2t §25202

A00/ 2i )
R \. o/’ »
i S0 &0 oz £2 P 177 4 N | (“@ S
I 4 T 22 -T- /0
ASI 77 +
e L %13 4 £
»2 T3 %m%.\wxmww P
— X YA 2o/
) DONEE-22
NG G#
JQAS AN . AW o] Ot p AN ~0=O
g7 Hnor (7 HWe 972 s7 % &7 22 HNOSE &4
22 /7 <

' Linowid o3iveodini T

ONIHILIMS TVYNY¥3LX3

6-73



T.O. 31R2-2GRT-102
NAVELEX 0967-LP429-5010

“(uonmndiyuo)) 12)87) weiSelq MEWRIPS ‘SYLY 083y Sulyonms ‘059 undLy

N NId-T ¥04 34V S°ON NId TUNH3IX3 A

qa3aqy € 310N 1N NId-8 H0J 34V S°ON NId TUNY3LINI
SIINVHD 82 dI3 : _
3pA §°6+ SUM B3 w« 39V110A A 0S *%OTF SOVHVONIIN NI 34V SINIVA 3ONVIIJVAVD TW  °2
__HOTSYRZY -
SIINVHD 07§ 423 "M 8/1 ‘%S ‘SWHO NI 38V SINTVA IINVISISIY TV *1
(£2€2NZ) THI 3137130
(A1) 84 OGNV (SWHO 0Z) L¥ 313130 . Q313123dS ¥3HLI0 SSIINN
(vysLNT) THA 313130
g $S31ON

S3INVHD OL% dJ3

L onND _ . T
o~ . . . v
x4 ‘ %ol ¥
t Nio‘e ,
: ” 24/ J.‘
s
ASH . L4
/.ﬁ\ e £ .
5 <t in °f7 L v Los
! — — /
- Lz T2° 7 2
22 L 2 Jou £
2 T3
248G . Aw DONE-22
. > £7 r
&7 oo 1 27 KN OGS 17
4# ¢

1IN0UID G34VYOILNI
ONIHILIMS TVYNY3LX3

CHANGE 7

6-74



>3

“FORNARD POWER
MONITOR DUTPUY

5
2w

REVERSE POWER
NON R OUTRUT

>z

%o NODULATION
MONVIOR DUTRUT

N
—2\S

WORITOR OUTPUT

. T.0.31R2-2GRT-102

NAVELEX 0967-LP429-5010
Tes by
ananey 8 \
%g"},,[l\gz 33, &2 us XN OUTPUY
#“ TPy .
NOLTRGE A 13
(3] € U4 Y e
y 3
«E > s : e e
25 \NA245 W45 - L *+8% NPT
4 N s JNNTY =
‘61 NAL45 WAL
gba
AR hY
8¢- AN -4 22
xm\ S =5 EXCITER /LVA
"-‘3""“ VKRS, OPERETION OUTPUT
TR
MOTES:

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

GAIN ADJUSTMENT TAILOR POINT FOR R10 + R70 (10K TO 18.2K} NOMINAL 14K,
GAIN ADJUSTMENT TAILOR POINT FD.R R24 + R73 (3K TO 7.15K)} NOMINAL, 5. 11K,
GAIN ADJUSTMENT TAILOK POINT FOR R4 {ZK TO 10K) NOMINAL 4.02K.

GAIN ADJUSTMENT TAILOR POINT FOR R58 (2K TO 14K} NOMINAL 1OK.

MOTE 6 DELETED.

WITH VOLTAGE KEY INPUT, THE FOLLOWING CONN ECTIONS SHOULD BE MADE;

VOLTAGE N CONNECTIONS
6V EYTO £4
23V E2TO E4
a8 v E3TO €4

Figure 6-51. Inboard Monitor/Keyer Card A3, Schematic Diagram

CHANGE 1 6-74A/(6-748 blank)






Figure 6-.52. AFCS Keyer Card A3, Schematic Diagram

T.O. 31R2-2GRT-102

CHANGE 9

NAVELEX 0967-LP-429-5010
___________________________________ -
1 |
« O :
10 |
« O {
¥ ’\/%\/\ﬁ |
o -8 -9 |
82K X__Z |
2N2222A : .
Q1
13 RL l:l':1838 :
4——0- a > :
47K
- R3 § R4 L l
= |
| 12K 1K TTao |
|
______ MFD
T b :
14 | RS ( CR2 I
<o & AWA———P—— |
______ 18K o ___masss_ ____ _____________I
PIN
TERMINALS

é-74c i



T.0. 31R2-2GRT-102
NAVELEX 0967-LP-429-5010

(198£89€18) weaderq Sunip ‘01 v soyijdwy Jomog/1oaug JHN/AHA €59 2081

AR 2
e 4c =x
— W _._,_ N ]
m 4 @ _
e TRz _
% C 7 -
C>» L C
LE om G ]
¢aja .mn,.% m&( \ ane
_ . : 2| any
o o :
104100 49 Sva ¥3 €a zaEl 23] | ONINOL HALANW.
24 0 S3 - F _ o| oz |
59 34NDI4 33S o 3 :
_ 1= 3 * o] oz
Ged v \AA of— {¥7a] L] QOW/2dV
e .
_.I_-.n.ﬂun. G 104dlNQ AN
—= f DNIRAILIANW
N4 6)
\d QWY

CHANGE 7

6-74D



INPUT
E2

FROM
TUNABLE
FILTER

E4

T.O. 31R2-2GRT-102
NAVELEX 0967-LP-429-5010

Figure 6-54. V|

NOTES
1. ' UNLESS OTHERWISE SPECIFIED:
Q1-515538-1
Q2 -515538-2
Q3-515538-3
04 - 5155385
Yo FLZ
2. ALL RESISTORS ARE IN OHMS, 1/4 W, 5%
L1
150 R20 3. ALL CAPACITORS ARE IN PICOFARADS,
Ti0% L3 L0 fn, 5w 500 V. 5%
Y =55 ANA $ e
I [ ]_ Slar L17, . /5uh,t10%
ca c2 C\i N ~Y [Z= a3 quiEscenT coLLECTOR CURRENT
D M I,\oo% +10% L8, . /5uh ., ti0% LS LG | B3 W E TAILOR POINT (3.3 TO 8.2) NOMINAL 4.7
z sov -0% Y =+ AAN— > + |3VDC3
— FL
2 = = 1o 1 caz ™© Q4 QUIESCENT COLLECTOR CURRENT
ci GREEN I*'\C‘oo,]: 509l TAILOR POINT (3.3 TO 8.2) NOMINAL 4.7
'3 At __greew T reDd 1 o% L -o% 254F
— 1y ) - h 35V
! ! 7 =10%
o : y 127 €3 -
3 I | TO TUMADLE
v cRZ .25 c1LTED
F 5117852 T 470 . RED | » LA RLA =N
) v o] T Nl *©| L2
S 5% p— GREEW
= 1B
ey +a0 Soa ) = /35 R Le
\ 504706 - s AR R4 S
1o, e oz ac 360 S
ANA— VA M
= +—l——tc3c R 1 R4
cas |t | cad RZ xI L v ~ (& 82
33N X ",“., 82 <50 ﬂgé./e WNINT4eA T S
:\.%\15 0% 0% |-o% 1 o=
— = — AR =
A 0-18VDC
= e To FL4
TO%
c28
s 520
Cza TO 5% T1\O e5
Vv 820 8 Q4 2228 i Y Y O—O—> CUTPUT
§3 o W TI
cia £ 5% AN A - -
L2c 18 S L 100V ! _ CSEJL]_ _— - T
Y| A A NS — z2 — gl ——— pu— RIC
I - _’&w.v.i — Y Y - == rYY - 41K
GREEN 20 -
'V\é' X - cel
— E.— +10% 31785~
150 = | = +20% ! § 1z 330 TO FLI
cle sov | |
820 {
ek = [ S = C38 <29
\oov [-_ | L2E - Ko
c43 CI‘:.B 11:';,_h ——%15% z10%
L] o —
Yaew] N Taew RS z5 1107 -
24 v vl = ¢42 50/075-1 L2z
50/076-1 = = L%
R7, 80.6 Lzl L23
. AN + AAA H —0+i8v DC
3 +1%,7w 1 i cads s rRez  lczv = TOFLD
cas  GE S8 e 4.7 <, +l o czzd Llean e
¢z I*l‘gc"‘ Ilco%I 5% Iv'\go% <35) Ix ©% ATmr t'o%:[ Iil?g% “gé,'l
LIMF - - — -0% — Lo — A = = £10% 5oV ~O% —-
120% - - = - = BV - = = -
0¥ +BYDC

HF/UHF Driver/Power Amplifier A10A 1, Schematic Diagram

Change 9 6-74E



T.0.31R2-2GRT-102

TO TUNASLE
FILTER FLZ
NAVELEX 0967-LP-429-5010 7 R20,200,/2W
s u LJ + M ‘
0.1uH _L -L J_ 1 L17,0.15 4, £ 109, - }
Jio s ;
A’ c23 o3 £8,0.15H, ¥ 109, e uis 0.1601,19%, _ g6 L +20 VDC
o.:w 1‘ 4TUF | i - A : To FL3
+ lO‘/o +20% 1 +00%| 35v -L L3
= 50V = ~0% =110% c2 == €10 ;
¢l {GREEN Oaut T 1K d_ a3 ca2 tesa
15 L 120% | 310% IX 1K 47LF
INPUT E2 vy o o GREEN T! RED S0V =- == +H00% | 4100% 35V
PS I N l PR L28 €40,820, 5% 100V = 0% T 0% T tio%
47 g': ll ! gl —I\S.A.AN———T') P3
L I : i ] ettt E3 TO TUNABLE |
CR2 1 — 19 FILTER{J1) ;
. GREEN 5.1 !
511785-2 RIS €53 - !
£00,t5% = c4 ;
c52 680 "3 - RS K :
1K 504706-1 360 0 3
+10% | ° %l 4 L \
RS cagls = = = |
- 33UF VRi ‘
iqu JAN IN 746 |
Ho% L7 =
c3e | TAPC/MOD
1K | 0-20vYDC g
+100% | TO FL4 :
0% |
RI7 c24
220 820
A s c31 ts9 ES E——Sr2
820 S.1 1aov OUTPUT
cia 5% RIS . T8 17 i T
A AAAS s 71
FROM Pa 18 100V T8 =+ =L
TUNABLE ¢ o~ E4LE0  y lRED T4 RED | g 2 Li4 o B W VI, ~
FILTER 7 /1 ST GREEN 71 R H pal
FLz{d2) GREEN ~ Pararar 1 c20 c2s
—4 $ K = azg
= = : 1 20% 5%
A A2 e <
RS g ———— Li3 100V 5117838-1
M P s 5 2
180 = cie /I - 3 7O FLI
820 + : ‘
+5% L25 .f — i 33 css
100Y _i_cis OISLH f — I ¢ 1‘
L Ej 1K R8 +10% : Ho% HO%
L24 . +H0% 64.9 - :
0.154H TOR = g L2[ = 19 TOR 2 | _
5 . : L2l 122 L23
110% AN , — z -0 o+20 VDC
~ ' £1%,7W 1 L | _L SN 70 FL3
o _ c44 S=c22 c45 cas c27 < ol 1
== 1 X ,
She 1 Thew  Toon fom T oo o ] e T I
= 5QV :‘ g “070 = ° — -0 /9 +20 VDC = ° L= - “"Oofc . *IO‘Yo v = +2°?° = t]ocog?o
TO FL3 asv =, 50V
NOTES:
UNLESS OTHERWISE SPECIFIED!
I Qi - 5i5538-1
Q2 - 5i5538-2
03 - 515538-3
04 - 5I5538-5 .
2. ALL RESISTORS ARE IN OHMS, 1/4W,+5 /50 o
Figare 6-54A. VHF/UHF Broadband Driver/Power 3. ALL CAPACITORS ARE IN PICOFARAD oVv,15%
Ampilifier (TDR Version)
1/2A10 Schematic Diagram
6-74F

Change 9




TO TUNABLE
FILTER FL2

T

TO 31R2-2GRT-102

R20, 200, 1/2W
P o o o AN,
. LI7,0.15uH, Y 10%
+
sy T o us  ue RS, IW
4;(;;{:._. 18,0.15uH, 2 0 /.o‘ 8 S &2‘3 ,l_°f° ) £6 420 VDC
s o'u‘fo/ T & 13 ¢az +
! $20% 0 - 4 c54
INPUT sz_*__,y,\ . GREEN T RED &3 oy 4 1% T 1‘ | a7LF
s ‘ 1 H0% | 4100% | 35V
' R cit “ Lee c?o.ezo,is%.:oov = 0% = . = +109%
a7 . 3 ot £ -
S ‘—JkAAAJ ot > P3
= I po— A “ Yo TunABLE
CR2 1+ GREEN RED : PR FILTER( S 1}
51(785-2 R £33 = f GREEN ,
+ 52, — Lig ;
cs52 €80 200V,25% = 31.5 R cai
IK CR3 8 210
+10% >04708-1 W ¢ A A , r10%
Ti0% : 0 :
+ caa__E I 0 t IG5 i J_ = F =
= 33UF cas  R2 d-cs  120% |
;sv't___g_\ 1k . 82 w T JAN INT46  TNIK
le‘Vo _“_*_lﬂ?fo = = £10%. = = 0% =
?;‘(-»6 gpgémgo ".
-20VD0 ;
+so<32’a T0 FL4
-0
RI7 c24
220 820
el X s
cia 5% RIS ) — 16 - 17 Ry v E——r2
FROM P4 20 8 ooV 15 5& f—‘ ¢ = A == /t ouTPUT
FRONBLE w5 = 3 RED T4 RED o ~e * 13 81y, }-——'f—m‘ =) o’ 3RIO
R - GREER - $irk T =
Rz T GREEN e : .Lc S 20 ' ¢z3 ‘
_ $ = 820
= — E,_Jm"\__ < 3 i ¥ * -
Re 1 b e + =ig $iz3 . 511785-1
® T o5 | Nl fas :
_ = : RH
+5% » c43 : l M > YO FUI
10ov | 2208 = e L Cia a8 go!.':%im 5 L1 iy L 39 ’
: Lt : S
L24. 24 sovT T Yo 64.9 z5 ti0% | I iy I”‘
0.15 UK 501076} i 5 vl & 1% 5010761 : L Yo% L 0%
+10% 80.6 ™ " : =
; ARG AN A 9 A A9 121 22 123
; A CR4 ~1-c22 4 D 14 ' S+ Dc
._Lg*fm_, R21 1K 1K cas cae Il R22 —L _L 108 I A __L 20 ;{3
T ;200; i 47 +10Q0% +100% +100% +100% J_ +i0%, 4.7 + ]
— Bov e — :l_- — -0% A -0 % i LA e -0% s - e A C3% c32 c33 c34
= = = = = = +20 VDG~ = = = oA Y N kK
TO FL3 ~;g3’° i 210%, +20% +100%
: - - 143 = 0%
NOTES:
UNLESS OTHERWISE SPECIFIED: !
1, gt - 515538-t |

o2 - 515538-2
Q3 - 515538-3
04 - 5i15538.5
2. ALL RESISTORS ARE IN OHMS, 1/4W,2 5%
3 ALL CAPACITORS ARE IN PICOFARADS, 500V,25%
4. Q3 QUIESCENT COLLECTOR CURRENT
TAILOR POINT (3.3 TO 2.2) NOMINAL 4.7 OHMS.
5. 04 QUIESCENT COLLECTOR CURRENT
TAILOR POINT (3.3 TO 8.2) NOMINAL 4.7 OHMS.

Figure 6-54B. VHF/UHF Broadband Driver/Power
Amplifier (Byistor Version)
12A10 Schematic Diagram

Change 10

6-74G



TO 31R2-2GRT-102

6-T4H

19.58Y

RT |
Kee
o5CCeRy-2C-§

Qi

Change 10

JAN2t12903A

RT3 3R¢.2;
[K-3 7.3 1

£59

RTZ
RLZOGE-I7.i120.20 PT!

VRI
JANIN42 RO

{7V}

Figure §-55. Solid-State Vane Switch Schematic Diagram




Exciter Wire List

Table 6-1,

FROM TERMINAL CONN TO TERMINAL CONN
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NUMBER

EIGHTH NOTES REMARKS

TYPE GAUGE COLOR INCHES

LUG CONNECTOR PIN LUG

OONNECTOR PIN
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E3

c21

€3

SHLD

91

XA2

c7
ci8

25

16

XF3
XA2

$6

15

92
92

4

A8J1

3 DF

A10J3
E3
cn

1

SHLD
XA3
XA3

Twisted Palr

}

18
18
18
17
13
17

11

12
13
14
15

10
1"
12
13
14
15
16
17
18
19
20
21

c10
c9

} Twisted Palr

XA3

XA3

S4

A

XA3

XA7

7

AZXPS1

XA6
sS4
J8

12

XA2

25

XA2

93

12 -

XA7

Tt

10
12
13
14
15

XA2

12

n

g

J7
s3

g

1"

22

23
24

12

n

s4
s4

XA1

XA1
S4

25

14
12

XA4

26
27

4.

XAl
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1,18,15
1,14,15

3
13

19
19
24
23
21
21
24
25

24
7]
2
24
24
2
24
24
-

s28
528
S2A
528
S28
528
S8
SiB

XA2
XAl
XAl
XAd
XA4
XA4
XAS
XA5

28
29
30
31
32
33
34
35
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97

15

XA7

XA6

40

4
42

95

24

S1A
0

n

XA6

1,14,15

0

25

28

XA6

Xa7

Je

10

XR6

XA8

43
44

45

1,14

39

25

XAT

J8

XA6

1,14

25
25

XA6

46
47

1,14,15

0

XA6

25

10

XA5

24

$28

B2

XAS

48

16

XA7

49

28
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s28
SZA
s28

s18

14
10
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XA7

50
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25

XA7

95 21

N
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XA7

52
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XA7

53
54
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J8
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XA7
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3
5

A2XPS1
6

55
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57
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9N
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A2XPS1
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n
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A2XPS1
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A2XPS1

62
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‘95

oL

B2

63,
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B2
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13
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DL
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AZ2XPS1
A2XPS1
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65
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1
3
5
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67
68
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Si8
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As)

69

A9J2

70



Exciter Wire List (Cont.)

Table 6-1.

REMARKS

COLOR INCHES EIGHTH . NOTES

GAUGE

FROM TERMINAL CONN T0 TERMINAL CONN .
LUG TYPE

WIRE
NUMBER

LUG

CONNECTOR PIN

CONNECTOR PIN

22
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