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SAFETY SUMMARY

The following are general safety precautions that are not related to any specific procedures and
therefore do not appear elsewhere in this publication. These are recommended precautions that per-
sonnel must understand and apply during many phases of operation and maintenance.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must at all times observe all safety regulations. Do not replace compon-
ents or make adjustments inside the equipment with the high voltage supply turned on. Under certain
conditions, dangerous potentials may exist when the power control is in the off position, due to charges
retained by capacitors. To avoid casualties, always remove power and discharge and ground a circuit
before touching it.

DO NOT SERVICE OR ADJUST ALONE

Under no circumstances should any person reach into or enter the enclosure for the purpose of
servicing or adjusting the equipment except in the presence of someone who is capable of rendering aid

RESUSCITATION

Personnel working with or near high voltages should be familiar with modern methods of resus-
citation. Such information may be obtained from the Bureau of Medicine and Surgery.
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AN/URT-23(V) NAVELEX 0967-LP-879-5010 Paragraph
GENERAL INFORMATION 1-1

SECTION 1

GENERAL INFORMATION

1-1. SCOPE.

1-2. This technical manual is in effect upon receipt and supercedes both NAVELEX 0967-191-7010,
of 15 July 1975, and NAVELEX 0967-879-5010, of 15 July 1975. Extracts from this publication may be
made to facilitate the preparation of other Department of Defense publications.

1-3. This technical manual describes and contains the necessary information for the installation,
operation, troubleshooting, and maintenance of Radio Transmitting Set AN/URT-23(V). Additionally,
this manual includes related tuning and operating information for accessery Antenna Coupler Group
AN/URA-38. Hereinafter, Radio Transmitting Set AN/URT-23(V) will be referred to as the AN/URT -
23(V).

1-4. DESCRIPTION.

1-5. GENERAL.

NOTE

All references to AM-3924(P)/URT also apply to
AM-6909/URT equipment unless otherwise indi-
cated.

1-6, The AN/URT-23(V) is a 1 KW single-sideband Radio Transmitting Set thac can be supplied in
any one of four possible configurations. The normal configuration will include Radio Transmitter
T-827( )/URT, and will be capable of general purpose voice, continuous wave, and radio teletypewriter
transmissions in the 2.0 to 30. 0 MHz frequency range. The exact spacing and number of channels
available for operation in this configuration is dependent on the model of the T-827( )/URT supplied as
a part of the AN/URT-23(V) (paragraph 1-8). Stack or rack mounting mav be used to install the units
of the AN/URT-23(V) in a ship or shore fixed installation with other ancillary equipment to form a com-
plete communications system such as that shown in figure 1-1. Any one of three three-phase primary
power sources can be used to provide operating power to the AN/URT-23(V): 115 volts line-to-line,

400 Hz; or, 208 or 440 volts line-to-line, 60 Hz. The major units used to make up the four AN/URT -
23(V) configurations are: Radio Transmitter T-827(- )/URT, Radio Frequency Amplifier AM-3924(P)/
URT, Radio Frequency Amplifier AM-6909/URT, Power Supply PP.3916/UR or (optionally) Power
Supply PP-3917/UR, and Electrical Equipment Shock Mount Base MT-3399/U. Hereinafter, these units
will be referred to as the T-827( )/URT, AM-3924(P)/URT, AM-6909/URT, PP-3916/UR, PP-39117/
UR, and MT-3399/U, respectively.

1-7. RADIO TRANSMITTER T-827( )/URT.

1-8. The T-827( )/URT is a low level transmitter (exciter) which provides a USB, LSB, ISB, ISB/
FSK CW, FSK, or Compatible AM RF signal of sufficient power (approximately 100 MW) to drive the
AM-39241P)/URT. Digital tuning is used to cover the 2.0 to 30. 0 MHz frequency range. (Model
T-827( )/URT tunes from 2.0 to 29. 9995 MHz in 500 Hz increments; Model T-827B,'URT and later
models tune from 2,0 to 29.9999 MHz in 100 Hz increments.) A five wire coded output from the T-827
( )/URT is also applied to the AM-3924(P)/URT to automatically tune it to the correct frequency band.
The T-827( )/URT is housed in a metal case which can he stack or rack mounted with the associated
units. For a more complete description, refer to the applicable technical manual for the particular
model T-827( )/URT used.

1-1
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1-9 GENERAL INFORMATION

1-9, RADIO FREQUENCY AMPLIFIER AM-3924(P)/URT.

1-10. The AM-3924(P)/URT (figures 5-6 through 5-17) is a two stage 40 dB linear power amplifier
which produces an output of 1 KW of PEP and average power with a nominal input of 100 MW. Nine-
teen frequency bands are used to cover the 2.0 to 30. 0 MHz operating frequency range. The operating
band is automatically selected by a five-wire code generated by the T-827( )/URT or internally gen-
erated if the T-827( )/URT is not used. The code controls two motor-driven bandswitch assemblies
on which are mounted broadband transformers used as interstage and output tuned circuits for the two
amplifier stages. Automatic control circuits compensate for variations in system gain, mode of oper-
ation, or loading to protect the unit against overload. The AM-3924(P)/URT can be modified to allow
operation with an exciter other than the T-827( )/URT (paragraph 2-49). Plugged mounting holes are
provided in the front panel and rear of the case to allow the installation of the circuitry. The AM-
3924(P)/URT operates from a three-phase primary power source of 115 volts line-to-line, 400 Hz; or
208 or 440 volts line-to-line, 60 Hz. All low voltages required for operation (except two of the relay
control voltages) are internally produced. The high voltages required for powering the electron tubes
used in the amplifier stages are produced by the associated Power Supply PP-3916/UR (when using

60 Hz primary power) or the optional internally mounted Power Supply PP-3917/UR (when using 400 Hz
primary power).

1-11. The AM-3924(P)/URT consists of eight major subassemblies (one of which is the PP-3917/UR,
when used) which are secured to a chassis and panel assembly. The chassis and panel assembly is
mounted on ball bearing slides and is housed in a metal case. The slides allow the chassis to be fully
extended from the case and locked in a horizontal position or rotated 90 degrees up and locked in a ver-
tical position to facilitate servicing. All operating controls and indicators are located on the front
panel. Those controls used only for initial set-up are protected by a hinged access cover. All connec-
tions are made at the rear of the case. The four electron tubes and the associated interstage broad-
band transformer assemblies are cooled by forced convection. Cooling air is drawn through a filter on
the front panel and exhausted through a port on the rear of the case.

1-12. RADIO FREQUENCY AMPLIFIER AM-6909/URT.

1-13. AM-6909/URT is the nomenclature given to an AM-3924(P)/URT in which FC-14 AN/URT-
23(V) has been installed. Field Change 14 is applicable only to AN/URT-23(V)'s which are powered
by a PP-3916/UR. The purpose of Field Change 14 is to remove high level AC voltages from the
multiconductor chassis connectors P3/J3. Field Change 14 installs a terminal board into the cavity
where the PP-3617/UR would normally be installed if used. Therefore, the PP-3917/UR can not be
installed and the nomenclature of the AM-3924(P)/URT was changed to AM-6909/URT after the Field
Change installation. Other than the use of 400 Hz primary power and the Power Supply PP-3917/UR,
the descriptions given in paragraph 1-10 and hereafter for the AM-3924(P)/URT apply to the AM-
6909/URT except as otherwise specified.

1-14, POWER SUPPLY PP-3916/UR.

1-15. The PP-3916/UR (figure 5-20) produces operating voltages for the AM-6909/URT when opera-
ting from a 60 Hz, three phase, 208 or 440 volt line-to-line primary power source. All components of
the PP-3916/UR, except the power transformers, are mounted on a chassis and panel assembly, which
is hinge-mounted to a metal case. Loosening five front panel captive screws allows the chassis and
panel assembly to be dropped 90 degrees to a horizontal position for servicing and troubleshooting.

The power transformers are constructed as an integral part of the case. Two self-indicating fuse
holders and a POWER ON indicator are located on the front panel of the PP-3916/UR; there are no
operating controls. Connections to the PP-3916/UR are made at the rear of the case. Cooling air is
drawn through a filter on the front panel and exhausted through a port on the rear of the case.

1-16, POWER SUPPLY PP-3917/UR,

1-17. The PP-3917/UR (figure 5-20) produces operating voltages for the AM-3924(P)/URT when
operating from a 400 Hz, three phase, 115 volt line-to-line primary power source. When used, the
PP-3917/UR is mounted as a subassembly of the AM-3924(P)/URT. All components of the PP-3917/UR

1-2




AN/URT-23(V) NAVELEX 0967-LP-879-5010 Paragraph
GENERAL INFORMATION 1-17

are mounted on a base plate which is secured to the underside of the AM-3924(P)/URT chassis. The
PP-3917/UR is interconnected to two terminal boards on the AM-3924(P)/URT chassis through a har-
ness to which two fanning strips are attached.

1-18. ELECTRICAL EQUIPMENT SHOCK MOUNT BASE MT-3399/U.

1-19. The MT-3399/U (figure 1-2) is used in shipboard installation as a resilient shock mounting
base on which the units of the AN/URT-23(V) are stack mounted. It consists of an open frame struc-
ture attached to a flat mounting plate through vibration isolators. These isolators protect the units by
damping shock and/or vibration of continuous or intermittent origin. Brackets are attached to the

sides of each unit to enable the units to be secured to each other and in turn to the MT-3399/U. The
MT-3399/U is anchored to the deck of the ship or some other suitable horizontal mounting surface. In
addition, a sway brace secures the top of the stack to the bulkhead of the ship. This limits lateral
motion, and thus, reduces the required sway space. The swaybrace alsoprevents the stack from tilting
when an equipment chassis is withdrawn from its case. The MT-3399/U and mounting brackets are con-
structed of aluminum to reduce the equipment’'s magnetic signature, thus making the mounting system
suitable for use in configurations where the use of magnetic material is critical (such as on mine-
sweepers).

1-20. REFERENCE DATA,

1-21. The following paragraphs contain data on the electrical characteristics of the units of the AN/
URT-23(V).

Figure 1-2, Electrical Equipment Shock Mount Base MT-3399/U

1-3
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1-22. AN/URT-23(V) NAME PLATE DATA.

AN/URT-23(V) Transmitting Set, Radio

Supply: 115V, 3 @, 400 Hz; 208V Y/440V, 3 @, 60 Hz
Manufactured for Naval Electronic Systems Command

By contractor: R. F. Communications, Inc., Rochester, New York
Contract N00039-68-C-1584

1-23. RADIO TRANSMITTING SET AN/URT-23(V).

NOTE

Reference data indicated below reflects the opera-
tion of the AN/URT-23(V) in its normal operating
configurations.

a. Primary power: 115 volts + 10% line-to-line, 400 Hz, three phase, three-wire (when using
PP-3917/UR); or 208 or 440 volts + 10% line-to-line, 60 Hz, three phase, three-wire (when
using PP-3916/UR). -

b. Power consumption: 4400 watts (when using PP-3917/UR); or 4500 watts (when using PP-
3916/UR) at rated full power output.

c. Heat dissipation: 3400 watts (when using PP-3917/UR); or 3500 watts (when using PP-
3916/UR) at rated full power output.

d. Power output: 1 kilowatt PEP for USB, LSB, ISB, and compatible AM (225 watts of
carrier) emissions; 1 kilowatt average power for CW and FSK.

e. Modes of operation: USB, ISB, LSB, FSK, ISB/FSK (ISB with FSK on USB), CW and
compatible AM. 3

f. Frequency range: The frequency range and increments of tuning depends upon the model
of T-827( )/URT exciter used. Model T-827 /URT tunes from 2. 0000 to 29. 9995 MHz
in 0. 5 KHz increments (56, 000 channels). Model T-827B/Uf{T and later versions tune
from 2. 000 to 29.9999 MHz in 0. 1 KHz increments (280, 000 channels). The AM-3924(P)/
URT covers the 2.0 to 30.0 MHz frequency range in 19 bands.

g. Frequency stability: 1 partin 108 per day when the internal frequency standard is used.
The stability of the transmitter on external standard is that of the external frequency
standard used.

h. Intermodulation distortion: -30 dB maximum at full rated power output.

i. Carrier suppression: -50 dB minimum in USB or LSB with single tone (1 KHz) input.
j. Audio input impedance: 600 ohms in REMOTE: 30 ohms (nominal) in LOCAL.

k. Teletypewriter loop current input: SPACE =0 ma; MARK =5 ma minimum to 60 ma
maximum.

1. Tuning time: 10 seconds.
m. Ambient temperature limitations (during operation): 0 to 50 degrees C (32 to 122 degrees F).

n. Required RF load: 50 ohms with a maximum VSWR of 4:1.

1-4
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1-24, POWER SUPPLY OUTPUT VOLTAGES.

a. Power Supply PP-3916/UR:
(1) 115 volts, 60 Hz, single phase, 185 watts.
(2) 115 volts, 400 Hz, single phase, square wave, 70 watts,
(3) 500 VDC at 0.9 amperes (filtered).
(4) 2250 VDC at 1.2 amperes (filtered).
b.  Power Supply PP-3917/UR:
(1) 115 volts, 60 Hz, single phase, square wave, 40 watts,
(2) 115 volts, 400 Hz, single phase, 215 watts.
(3) 500 VDC at 0.9 amperes (filtered).
(4) 2250 VDC at 1.2 amperes (unfiltered).

1-25. EQUIPMENT SUPPLIED,

1-26. The equipment supplied as a part of each of the four AN/URT-23{(V) configurations is listed
in table 1-1,

1-27, TYPICAL EQUIPMENT, CABLES, AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED.

1-28. Typical equipment, cables, and publications required but not supplied as part of the AN/
URT-23(V) are listed in table 1-2. The exact requirements will depend on the configuration being
used. If the indicated test equipment is not available, use an equivalent substitute.

1-29. FACTORY OR FIELD CHANGES.

1-30. Table 1-3 provides a list of field changes made to the AN/URT-23(V). Table 1-5 provides
a list of factory changes made to the AN/URT-23(V).

1-5
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TABLE 1-1. RADIO TRANSMITTING SET AN/URT-23(V) EQUIPMENT SUPPLIED
OVERALL DIMENSIONS (IN.)
NOMENCLATURE
UNIT VOLUME WEIGHT
NO. (FT3) (LBS)

NAME DESIGNATION HEIGHT WIDTH | DEPTH
Radio Frequency AM-3924(P)/ 1 12. 36 17. 38 20. 00 2.36 95 @
Amplifier URT
Radio Frequency AM-6909/ @ 1 12. 36 17.38 20. 00 2. 36 95
Amplifier URT
Power Supply PP-3917/UR 1a1a8| (2 ©) ©) @) 30
Power Supply PP-3916/UR 2 7.11 17.38 19. 90 1.36 145
Radio Transmitter | T-827( )/URT 3 7.11 17. 38 19. 40 1. 34 70
Electrical MT-3399/U 4 3.5 @ 19. 69 16. 88 0.70 20
Equipment Shock
Mount Base

Handset (includ-
ing cord and plug
assembly)

Interconnecting
Cable

H-169/U with
CX-1846A/U

w1

CJOXCIC)

Shock Mount height is with load applied

Does not permit mounting of PP-3917/UR

Does not include weight of subassembly PP-3917/UR

Optional unit, which when supplied, is a subassembly of the AM-3924(P)/URT

ol
S
g
o

0106-6L8-dT-L960 XHTIHAVN
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TABLE 1-1, RADIO TRANSMITTING SET AN/URT-23(V) EQUIPMENT SUPPLIED (Cont.)
OVERALL DIMENSIONS (IN.)
NOMENCLATURE
UNIT VOLUME WEIGHT
NO. (FT3) (LBS)
NAME DESIGNATION HEIGHT WIDTH DEPTH

Interconnecting w2
Cable
Interconnecting w3
Cable
Connector 10-109618-1P @
Connector 10-109620-19S @
Connector 10-109628-12P @
Connector 10-109628-21P @
Connector MS3106E-16S-5S
Connector MS3106E-10SL-

4S (2 each)
Connector MS3106E-14S-

2S
Connector UG-88E/U
Connector UG-941B/U
Connector UG-982/U
Technical NAVELEX
Manual 0967-879-5010

(2 each)

@ Refer to NAVSHIPS drawing RE-B2695923.

(A)gg-1YN/NV

NOILVINHOANI TVHENIO

0106-6L8-dT-L960 XA TIAVN
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TABLE 1-1, RADIO TRANSMITTING SET AN/URT-23(V) EQUIPMENT SUPPLIED (Cont.)

OVERALL DIMENSIONS (IN. )

NOMENCLATURE
UNIT VOLUME WEIGHT
NO. (FT°) (LBS)
NAME DESIGNATION HEIGHT WIDTH DEPTH

Operator's NAVSHIPS 0967-

Instruction LP-879-5020

Chart

Performance NAVSHIPS 0967-

Standards LP-879-5030

Sheet

Maintenance NAVSHIPS 0967-

Standards LP-879-5040

Book

Technical NAVSHIPS 0967-

Manual Vol. I

Technical
Manual Vol. II

Maintenance
Standards
Book

Technical
Manual Vol. I

Technical
Manual Vol. II

Maintenance
Standards
Book

032-0010 (2 ea)
for T-827/URT

NAVSHIPS 0967-
032-002C (2 ea.)
for T-827/URT (6)

NAVSHIPS 0967-
032-0030 (1 ea.)
for T-827/URT (6)

NAVSHIPS 0967-
LP-200-3010 (2 ea.)
for T-827B/URT and
T-827E/URT @

NAVSHIPS 0967-
LP-200-3020 (2 ea.)
for T-827B/URT and
T-827E/URT (6)

NAVSHIPS 0967-
LP-200-3030 (1 ea.)
for T-827B/URT and
T-827E/URT (6)

-1
alqelL
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TABLE-1-1. RADIO TRANSMITTING SET AN/URT-23(V) EQUIPMENT SUPPLIED (Cont.)
OVERALL DIMENSIONS (IN. )
NOMENCLATURE
: UNIT VOLUME WEIGHT
NO. (FT3) (LBS)
NAME DESIGNATION HEIGHT WIDTH DEPTH
Technical NAVSHIPS 0967-

Manual Vol I

Technical
Manual Vol II

Operator's
Instruction
Chart

Performance
Standards
Sheet

Maintenance
Standards
Book

Screw

Support
Clamp

Support
Clamp

Support
Clamp

LP-878-4010 (2 ea.)
for T-827D/URT (6)

NAVSHIPS 0967-
LP-878-4020 (2 ea.)
for T-827D/URT (6)
NAVSHIPS 0967-
LP-878-4030 (1 ea. )
for T-827D/URT (6)
NAVSHIPS 0967-
LP-878-4040 (1 ea.)
for T-827D/URT (€}
NAVSHIPS 0967-
LP-878-4050 (1 ea.)
for T-827D/URT (€)
Ms51959-63 ()

10-36233-183 @
10-36233-203 @

10-36233-243 @

@ Refer to NAVSHIPS drawing RE-B2695923.

@ Technical Manual numbers for the T-827( )/URT is determined by the model of T-827( )/URT supplied with the transmitter.

(A)gZ-19Nn/NV

NOIL VINHOJNI TVIINID

0T06-6L8-dT-L960 XTI THAVN
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TABLE 1-1. RADIO TRANSMITTING SET AN/URT-23(V) EQUIPMENT SUPPLIED (Cont.)

OVERALL DIMENSIONS (IN.)
NOMENCLATURE
UNIT VOLUME WEIGHT
NO. (FT?) (LBS)
NAME DESIGNATION HEIGHT | WIDTH DEPTH
Ground 391-0021 @
Cable (2 ea.)
Sealed Plug 391-9040 .
Assembly
Jumper 391-4000 @
1A1P1

@ RF Communications, Inc., Part Number

Used only when the PP-3917/UR is used

1-1
aIqelL
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TABLE 1-2. RADIO TRANSMITTING SET AN/URT-23(V), TYPICAL EQUIPMENT,
CABLES, AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED
QTY NOMENCLATURE EQUIPMENT
PER REQUIRED USE CHARACTERISTICS
EQUIP NAME DESIGNATION
1 Antenna System Broadband Antenna, Multicoupler, Radiation of RF Frequency Range:
or Antenna Coupler Group AN/ Signals 2 to 30 Mhz
URA-38 for surface ship and Input Impedance:
shore installations. Antenna 50 ohms
Tuner AN/BRA-11, 21 or 23 for Power Input:
submarine installations. 1 KW Average
Maximum VSWR:
4:1
1 Cable Set Interconnection of Fabricate accord-
Equipment ing to para. 2-29
1 Teletypewriter SB-1203/UG or TT-23/SG FSK Operation
Panel (or equivalent)
1 Teletypewriter C-1004/SG (or equivalent) FSK Operation
Control Panel
1 Teletypewriter PP-3934/U (or equivalent) FSK Operation
Power Supply
1 Key Control SB-315/U (or equivalent) Keying for CW
Panel Operation
3 Radio Remote C-1138/UR (or equivalent) Shipboard Remote
Control Control Operation
1 CW Key* Local Keying for
CW Operation
*Optional

e-1
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TABLE 1-2. RADIO TRANSMIT'TING SE'T AN/ULT-23(V), TYPICAL EQUIPMENT,
CABLES, AND PUBLICATIONS REQUIREL 8UT NOT SUPPLIED (Cont.)

QTY
PER
EQUIP

NOMENCLATURE

NAME

DESIGNATION

REQUIRED USE

|

EQUIPMENT
CHARACTERISTICS

Oscilloscope

Radio Test Set

Electrical
Dummy Load

Video Transfer
®scillator

AN/USM-117( )

AN/TRM-3

DA -242/U

AN/URM-153

Maintenance, Adjustment,
and Troubleshooting
Procedures

Alignment Procedures

Maintenance, Adjustment,
and Troubleshooting
Procedures

To extend Frequency
Range of AN/TRM-3

B R

Frequency:

GC w 30 MHz
Sensitivity:

0 to 250 VAC P-P

0.1 to 300 VDC
Input Impedance:

1 megohm

Frequency Range:

1 to 35 MHz
Sweep:

1 MHz to 5 MHz
Marker Frequency
[nserts:

0.5, 1.0and 5.0

MHz
Output:

Voltage: 1V RMS,

MAX

Impedance: 50

ohms

Input Impedance:
50 ohm, coaxial
Power:
2.5 KW RF from
2 to 30 MHz

-1

o1qEL

NOILVINJOJANI TVHANED
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0106-6.8-dT-L360 XHTHAVN



TABLE 1-2.

RADIO TRANSMITTING SET AN/URT-23(V), TYPICAL EQUIPMENT,
CABLES, AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED (Cont.)

QTY
PER
EQUIP

NOMENCLATURE

NAME

DESIGNATION

REQUIRED USE

EQUIPMENT
CHARACTERISTICS

Two-Tone Audio
Signal Generator

Electronic
Multimeter

Multimeter

Signal Generator

SG-376/U

AN/USM-116( )
with RF Cable
Adapter UG-1447/
USM-116( )

AN/PSM-4( )

SG-582/U or HP-606A

Maintenance and Adjustment

Procedures

Maintenance, Adjustment,
and Troubleshooting
Procedures

Maintenance, Adjustment,
and Troubleshooting
Procedures

Maintenance, Adjustment,
and Troubleshooting
Procedures

Frequency Range:
20 Kz to 3000 Hz
Output Voltage:
0 to 150 Millivolts/
tone
Output Impedance:
600 ohms

Frequency Range:
2 to 30 MHz
Voltages:
1 to 250 VAC
Input Impedance:
10 megohms

Frequency Range:
0 to 500 Hz
Voltages:
0 to 600 VDC,
0 to 500 VAC RMS
Input Impedance:
DC: 20, 000 ohms
per volt
AC: 5,000 ohms
per volt

Frequency Range:
2 to 30 MHz

Output Voltage:
2.5 VAC

Output Impedance:
50 ohms

€1-1
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TABLE 1-2.

RADIO TRANSMITTING SET AN/URT-23(V), TYPICAL EQUIPMENT,
CABLES, AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED (Cont.)

QTY NOMENCLATURE
PER REQUIRED USE CHATACTERISTICS
EQUIP NAME DESIGNATION
1 Electronic ME-6D/U Maintenance Procedures Voltages:
Multimeter 0 to 200 MV
Frequency Range:
.3 to 3.5 XHz
1 Keying Fixture Maintenance, Adjustment, Fabricate according
and Troubleshooting to paragraph 2-32
Procedures
1 Set of Rack Installation of Equipment Fabricate according
Mounting to paragraph 2-17
Brackets
1 Exhaust Hood or Installation of Equipment Fabricate according
Duct System to paragraph 2-21
1 Detector Test Adjustment Procedures Fabricate according
Fixture to paragraph 5-18
1 Set of Indexing Maintenance Procedures Fabricate according
Jigs to paragraph 5-46
1 Set of Printed SK2500-100 Troubleshooting
Circuit Board SK2500-101 Procedures
Extenders
1 Alignment Tool Adjustment Procedures Standard 0. 100 hex-
end, non-metallic,
with undercut shaft
1 Standard Tool Installation, Maintenance,

Set

and Adjustment Pro-
cedures

z-1
°oIqEL

0106-6L8~dT-L960 XHTIAVN

NOLLVINYOJINI TVHINAD
(A)ez-Lun/NV



SI1-1

TABLE 1-2.

RADIO TRANSMITTING SET AN/URT-23(V), TYPICAL EQUIPMENT,
CABLES, AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED (Cont.)

QTY
PER
EQUIP

REQUIRED USE

EQUIPMENT
CHARACTERISTICS

NOMENCLATURE
NAME DESIGNATION
Technical Manual NAVSHIPS 0967-
for AN/USM-117( ) 092-0010

Instruction Book
for AN/TRM-3

Instruction Book
for AN/URM-153

Technical Manual
for SG-376/U

Technical Manual
for AN/USM-116

Instruction Manual
for AN/PSM-4

Instruction Manual
for SG-582/U

Technical Manual
for ME-6D/U

Set of Extender
Test Cables for
T-827( )/URT

NAVSHIPS 0968-
127-5010

NAVSHIPS 0968-

805-0010 Tem. Chg.

No. 4 NAVSHIPS
0969-805-0014

NAVSHIPS
91583

NAVSHIPS 0967-
186-6010

NAVSHIPS 0967-
091-001C FC #1
NS 0967-091-0020

Maintenance and
Troubleshooting
Procedures

Maintenance and
Troubleshooting
Procedures

Maintenance and
Troubleshooting
Procedures

Maintenance and
Troubleshooting
Procedures

Maintenance and
Troubleshooting
Procedures

Maintenance and
Troubleshooting
Procedures

Maintenance and
Troubleshooting
Procedures

Maintenance and
Troubleshooting
Procedures

Maintenance of
T-827 )/URT
Plug in Modules

(A)eg-1UN/NV
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Table 1 P.879. AN/URT-23(V)
13 NAVELEX 0967-LP-879-5010 GENERAL INFORMATION
TABLE 1-3. FIELD CHANGES
FIELD
CHANGE FIELD CHANGE TITLE SERIAL NO. INDICATION OF
NUMBER AND PURPOSE AFFECTED ACCOMPLISHMENT
1 Installation of Standby and Emitting Special Two relays and receptacle installed
Status Monitoring Relays Application on rear of AM-3924(P)/URT case
2 Elimination of Shock Hazard on Al through B336| Protective cover over terminals of
Power Input Filter 1A2FL1 power input filter

3 Installation of 10,000 Hour Time Meter All serial num- Presence of time meter on front
bers prefixed panel of AM-3924(P)/URT
“Aand B”

4 Removal of Bleeder Resistors from All serial num- Absence of 2200,000 ohm bleeder

PP-3916/UR and PP-3917/UR bers prefixed resistors
“A and B”
5 Improve Reliability of Low Voltage All serial Diodes A2A8CRS—CR8 changed to
Power Supply A2A8 in T-827/URT numbers type IN5199
and T-827B/URT
6 Modification to FSK circuit in All serial Addition of 51,000 ohm resistor and
T-827 ( )/URT numbers reversal of diodes CR3 and CR4 in
4 ’ FSK Tone Generator 3A2A9
7 Addition of Fuse and Relay. Replace- All serial num- Presence of fuseholder and relay in
ment of HV diode stacks bers prefixed AM-3924(P)/URT. New HV diode
“A and B” stacks in PP-3916/UR and PP-3917/UR]

8 4 VDC Power Supply Modification Early serials Presence of a heat-sink type resistor

in T-827B/URT T-827B/URT on chassis directly behind front panel

9 Removal of PA Bias Control Knob All serial num- Absence of PA Bias Knob. Slot cut

and Modification of Metal Cover bers prefixed out of metal cover plate over PA tubes
Plate in AM-3924(P)/URT “A and B”
10 Replacement and Relocation-of All serial num- Presence of interlock switches on
Interlock Switches in AM-3924(P)/URT bers prefixed right side of AM-3924(P)/URT, covers
Addition of Terminal Board and “Aand B” on terminal boards in PP-3916/UR
Interlock Covers in PP-3916/UR )
11 Air Cooling and HV Transient All serial num- Air Filter on front panel of PP-3916/
Protection in PP-3916/UR bers prefixed UR. Blower fan package’installed
] “A and B” in PP-3916/UR.
12 Cooling of PP-3917/UR and AM- All serial num- Two 3/4 inch holes in AM-3924(P)/
3924(P)/URT bers prefixed URT left wall plenum
“A and B”
13 Replacement of Push-to-Talk All serial num- PTT relay “K4” having eight solder
Relay 3A2K4 bers prefixed terminals in a rectangular configura-
“Aand B” tion: and mounted on two 1/2 inch
hex spacers.

14 Removes HV from 1A2P3 All serial num- Decal on front panel redesignating
bers equipped AM-3924(P)/URT nomenclature to
with PP-3916/UR| AM-6909/URT
Power Supply

15 Install HV filter capacitor All serial num- Capacitor C49 installed within the
bers equipped with|  PA screen compartment behind
PP-3917/UR TB1 and TB2.

Power Supply

1-16 Change 1




AN/URT-23(V)

GENERAL INFORMATION

TABLE 1-3 FIELD CHANGES (cont)

NAVELEX 0967-LP-879-5010

Table

FIELD
CHANGE FIELD CHANGE TITLE SERIAL NO. INDICATION OF
NUMBER AND PURPOSE AFFECTED ACCOMPLISHMENT
- . Installation of resistor
16 Eliminates chatter relay 3A2K 1. All serial 3A2RS between standoffs
numbers pre- 3A2ES and 3A2E20 in the
fixed “A T-827E/URT.
17 Improves the reliability of All serial Installation of TUNE
AN/URT-23(V) “A” serials numbers pre- indicator on AM-3924/
fixed “A” AM-6909 front panel.
18 Improves the reliability of All serial Installation of TUNE
AN/URT-23 (V) “B” serials numbers pre- indicator on AM-3924/
fixed “B” AMG6909 front panel.

Change 1 1-16A
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1-31. EQUIPMENT SIMILARITIES.

1-32. Table 1-4 provides equipment similarities between basic configurations of the AN/URT-23(V).

1-33. DIFFERENCES IN AN/URT-23(V) EQUIPMENTS,

1-34. This technical manual covers all AN/URT-23(V) equipments with serial numbers containing
the prefix "A'" (A1, A2, A3, etc.)and ""B" (B1, B2, B3, etc.)

1-35. DIFFERENCES IN AN/URA -38 EQUIPMENTS,

1-36. Two separate versions of Antenna Coupler Group AN/URA-38 may be used with the AN/URT-
23(V). These are the AN/JURA-38 and AN/URA-38A. The AN'URT-23(V) is not affected by the differ-
ences between the two versions, where references are made in this manual to the AN/URA-38, the
same information will also apply to the AN/URA-38A version.

1-317. DIFFERENCES IN T-827( )/URT EQUIPMENTS.

1-38. There are some slight differences in T-827( )/URT equipments which have been manufactured
under different contracts for the armed forces. While none of these differences will affect the quality
of performance or the compatibility of the T-827( )/URT with the rest of the AN/URT-23(V) system,
the differences noted below will cause variations in set-up procedures and available operating channels.

NOTE

To determine which modifications have been made to the T-827( )/
URT used with a given AN/URT-23(V), observe the model letter
included in the nomenclature on the T-827( )/URT nameplate,

then refer to the T-827( )/URT technical manual for a complete
description of the modification(s) which apply to that nomencla-
ture.

1-39. CHANGES AFFECTING TUNING.

1-40. The original T-827/URT tuned from 2.0 to 29. 9995 MHz in 500 Hz increments (56, 000
channels). Model T-827B/URT and later versions tune from 2.0 to 29.9999 MHz in 100 Hz increments
(280,000 channels). Beyond providing more operating channels, this does not affect the operation of
the AN/URT-23(V).

1-41. A separate modification made to some T-827( )/URT equipments does not affect the AN/URT-
23(V), but does alter the tuning cycle of Antenna Group AN/URA-38 when it is used with the AN/URT-
23(V). The T-827( )/URT provides a temporary ground to the ""ground pulse' line from the AN/URT-
23(V) to the AN/URA-38, to initiate an automatic tuning cycle in the AN/URA -38 when the position of the
MC switches or the 100 KC switch on the front panel of the T-827( )/URT is changed (a frequency
change of 100 KHz or greater is initiated). The modification adds two switches which initiate a tune
cycle whenever the position of the 1 or 10 KC switches also are changed (a frequency change of 1 KHz

or greater is made). This does not affect the five-wire code signals generated by the T-827( )/URT

for tuning the AM-3924(P)/URT.

1-42. CHANGES AFFECTING SETUP AND ALIGNMENT.

1-43. Variations in circuitry of the Transmit Mode Selector, RF Amplifier, and Translator/Syn-
thesizer dictate that more than one initial set-up and alignment procedure be provided. These pro-
cedures are found in paragraph 2-35.

1-44, The variations in circuitry are the addition of level-set potentiometers to the T-827( Y/URT
Mode Selector, RF Amplifier, and Translator/Synthesizer assemblies to reduce variations in gain be-
tween modes of operation, and between the high and low frequency bands. Since this will affect the
T-827( )/URT RF output, which will in turn affect AN/URT-23(V) system set-up procedures, the pro-
c¢edure followed will depend upon whether the level-set potentiometers are in the assemblies or not.

1-17
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1-45 GENERAL INFORMATION

1-45, Inspect the T-827( )/URT to determine if the level-set potentiometers are present. Loosen
the front panel captive screws and slide the T-827( )/URT chassis out from its case.

a. Locate and remove the Mode Selector Assembly (A2A1). Remove the dust cover from the
assembly and locate R86 on printed circuit board (PCB) A4. If resistor R86 is a potentiometer or fixed
resistor of a value other than 3. 3k ohm, replace R86 with a 3. 3k, 1/4 watt resistor. Repnlace the dust
cover and reinstall the Mode Selector into the T-827( )/URT.

b. Locate and remove the Translator/Synthesizer Assembly (A2A6). Locate the part number on
the end of the staked base nearest the 1 KC and 10 KC Synthesizer (A2A6A3). If this P/N is 2058940-
0502 then remove the dust cover of the RF Translator (A2A6A6) and determine if potentiometer R-60
has been added. If installed, this potentiometer will be located near the center of the PCB between
FL1 and FL2. If R-60 is installed turn it to the maximum clockwise position (approximately 20 turns).
Replace the dust cover on A2A6A6 and reinstall the Translator/Synthesizer into the T-827( )/URT.

If a different part numbar is on the base of A2A6 or if the potentiometer R-60 is not present,
reinstall the Translator/Synthesizer into the T-827( )/URT.

c. Locate the RF Amplifier (A2A4) and determine if potentiometer A2A4A33R6 has been in-
stalled. This potentiometer, if installed, will be marked and visible from the top of the RF Amplifier
without removal of the assembly.

d. If the potentiometer has been installed in the RF Amplifier refer to paragraph 2-41 for
alienment of the transmitter. If the potentiometer is not installed refer to paragraph 2-40 for align-
ment of the transmitter.

1-46. PREPARATION FOR RESHIPMENT.

1-47. The AN/URT-23(V) is shipped complete in one shipping container. To prepare the AN/URT-
23(V) for reshipment, remove all interconnecting cables and accessories connected to the units. Re-
move the stacked units from the MT-3399/U and bolt the MT-3399/U to the top of the equipment stack,
cover the equipment stack with a waterproof cover and bolt the stack to a shipping pallet. Pack all
Technical Manuals, interconnecting cables, accessories, etc., into a cardboard container and place on
top of equipment stack. Crate system in accordance with applicable specifications.
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GENERAL INFORMA TION 1-4

TABLE 1-4. EQUIPMENT SIMILARITIES

ITEM T-827/URT T-827B/URT T-827D/URT T-827E/URT
Tuning 500 Hz 100 Hz 100 Hz 100 Hz
increments
KCS controls Incorporate Incorporate Stops not Incorporate

stops stops incorporated stops
Mode Interchange- Interchange- Interchange- See Note 1
Selector able with able with able with
Assembly T-827B and T-827 and T-827 and
A2A1 T-827D T-827D T-827B
Translator/ Not inter Interchange- Interchange- See Note 2
Synthesizer changeable able with able with
Assembly T-827D T-827B
A2A6
RF Amplifier Not Inter- See Note 3 See Note 3 See Note 3
Assembly changeable
A2A4

Antenna Coup-

MCS switches,

MCS switches,

MCS switches,

MCS switches,

ler ground 100 KCS 100 KCS 100, 10 and 100, 10 and
pulse actuated switch switch 1 KCS switch 1 KCS switch
by

Front panel No No Yes No

lamps can be

changed from

front

Chassis may No No Yes No

be tilted +90
degrees when
extended

Note 1:  A2A1A4R86 changed from fixed 10-kilohm resistor to
10-kilohm potentiometer to permit adjustment of CW
carrier reinsertion in AN/URT-23 system.

Note 2: A2A6A6A1R60, 500-ohm potentiometer, added to rf
translator board to compensate for hi-lo-band gain
variations when used in AN/URT-23 system.

Note 3:  A2A4A38R6 changed from fixed 470-ohm resistor to

470-ohm potentiometer to compensate for gain vari-
ation when used in AN/URT-23 system.
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AN/URT-23(V)

Table
1-5 GENERAL INFORMA TION
TABLE 1-5. FACTORY CHANGES
FACTORY FACTORY CHANGE SERIAL NO. INDICATION
CHANGE TITLE AND AFFECTED OF ACCOM-
NUMBER PURPOSE PLISHMENT
1-AN/ Addition of 1A1A3L2. To flatten All except A3 and A4, None
URT-23(V) | frequency response of Power Apparent
meter 1A1M2,
2-AN/ Change value of 1A1A2C38 from All except A5, A6, A8, A9, None
URT-23(V) | 110 PF to 75 PF and 1A1A2C39 A10, A13, Apparent
from 110 PF to 150 PF., To
increase current rating.
3-AN/ Delete resistor 1A1A6R20, add All except A5 throuch AT1. None
URT-23(V) |diode 1A1A6CR29(1N914), and Apparent
change 1A1A6R18 from 180 ohms
to 820 ohms. To eliminate ex-
cessive leakage from 1A1A6Q19
at high temperature.
4-AN/ Change value of 1A1A2C28 from All except A3 through A145, None
URT-23(V) 1000 PF to 820 PF. To im- Apparent
prove response characteristics
of 3.0 to 3.5 MC band.
5-AN/ Change transistor type of A158 and up except: A159-A172,
URT-23(V) | 1A1A6Q17 from 2N398A to A174-A189, A191-A238, A240,
2N2906A to increase reliability A241, A243-A254, A256. A258,
at 500C. A259, A270, A278, A288, A289,
A292, A295, A297-A302, A304-
A306, A356, A359, A372, A395,
A401, A427, A437, A438, A440-
Ad42, A445-A449, A451-A453,
A455-A459, A469, A528. A544,
A549, A592, A6C1, A665, A67C,
A672, A6T7T7, A678, A68C-A68T,
AT700, A702-A705, A709, AT10,
AT13-AT27, AT729.
6-AN/URT- | Change fuse 2A1F1 in PP-3916/ Change 5 and Change 6 made to None
URT-23(V) | URfrom 5 Amp slow blow (MIL the same equipments. The list Apparent

type F02B250-5A) to 8 Amp
standard (MIL type F0O3A250-8A)
to improve reliability.

of serial numbers and excep-
tions listed for Change 5 also
anplies to Thanve €,
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AN/URT-23(V) Table
GENERAL INFORMATION 1-5
TABLE 1-5. FACTORY CHANGES (Cont.)

FACTORY FACTORY CHANGE SERIAL NO. INDICATION
CHANGE TITLE AND AFFECTED OF ACCOM-
NUMBER PURPOSE PLISHMENT

7-AN/ Change 3 @ rectifiers 1A1A8CRI1 All PP-3916/UR units over None
URT-23(V) | and 1A1A8CR? in PP-3917/UR A1031, and all PP-3917/UR Apparent
and 2A1CR2 and 2A1CR3 in PP- units over A199.
3916/UR from D22-5002-000 to
*8948-4015 to increase relia-
bility.
8-AN/ Addition of ground pulse All T-827/URT units except: None
URT-23(V) | assembly to produce a 365, 367-379, 381, 383, 384, Apparent

ground pulse with any
frequency change of 1 KC
and 10 KC dials.

387, 392, 394-396, 399, 408,
415, 425, 430, 447, 451, 452,
455, 457, 462, 468, 469, 507,
511, 533, 540, 541, 543, 548
550, 558, 562, 566, 570, 590-
592, 608, 613, 619, 620, 623,
625-627, 629, 631-642, 646,
648-650, 653, 656, 659, 663,
665-670, 672, 674-680, 683,
684, 686, 688, 690-696, 698-
703.

*Replaced by new type
in FC7-AN/URT-23(V);
CNTR, INC., PN 400000-001

1-21/1-22(blank)
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INSTALLATION 2-1

SECTION 2

INSTALLATION

NOTE

All references to AM-3924(P)/URT also apply to AM-6909/URT
equipment unless otherwise indicated.

2-1. UNPACKING AND HANDLING.

2-2. HANDLING.

2-3. The AN/URT-23(V) is shipped in a single crate, with all units attached to each other. The
approximate shipping weight of the equipment is 500 pounds. Provisions will be required for loading,
transportation, unloading, and setting the AN/URT-23(V) in place.

2-4, UNPACKING.

2-5. No special procedures are required for unpacking the AN/URT-23(V). However, since the
equipment is made up of accurately calibrated precision units, rough handling should be avoided.
Caution should be taken when removing sections of the packing carton to prevent damage to the con-
trols, indi¢éators, and connectors. For shore installations where the MT-3399/U is not used, return
the MT-3399/U to stock supply for spare support.

2-6. POWER REQUIREMENTS.

2-7. The AN/URT-23(V) can be operated from any one of the three primary power sources listed in
a through c below. For any of the voltage and frequency combinations listed, the AN/URT-23(V) re-
quires a three phase, three wire primary power source which will supply 4600 watts with a minimum
power factor of 0. 88. When shipped from the manufacturer, the AN/URT-23(V) is wired and fused for
operation from a 440 volt, 60 Hz primary power source. Paragraph 2-22 describes the wiring and fuse
changes required for operation from any of the possible power sources listed below. Primary power
distribution within the AN/URT-23(V) is shown in figures 5-22 and 5-23. Restored equipment will be
delivered wired as requisitioned.

a. 115 volts line-to-line +10%, 400 Hz +5%, three phase, three wire. (AM-3924(P)/URT only.)
b. 208 volts line-to-line _+_10%, 48 to 63 Hz, three phase, three wire. (AM-6909/URT only.)
c. 440 volts line-to-line +10%, 60 Hz +5%, three phase, three wire. (AM-6909/URT only.)

NOTE

When operating from the source described in a above, Power Supply
PP-3917/UR is used. When operating from the sources described
in b and ¢ above, Power Supply PP-3916/UR is used.

2-8. SITE SELECTION.

2-9. In selecting a shipboard installation site, adequate consideration must be given to space require-
ments (figure 2-1). This requirement will include space for servicing the slide-mounted T-827( )/URT
and AM-3924(P)/URT when extended from their cases, and cable bends. In addition, during 400 Hz
operation, the stack must be mounted at least four inches above deck to allow the AM-3924(P)/URT
chassis only (when extended from case) to be rotated upwards for servicing. If the exhaust from the

2-1




2.9 INSTALLATION

AM-3924(P)/URT is to be ducted out of the area, adequate space must be allowed for the connection of
the necessary ductwork to the rear of the AM-3924(P)/URT.

2-10. When selecting a shore installation site, similar considerations must be given to the space re-
quirements. In addition, the equipment should be located so that the antenna can be mounted high
enough to clear any surrounding hills, woods, or buildings. Also, the antenna should be located as far
as possible from any high power transmission lines to prevent interference. '

2-11. INSTALLATION REQUIREMENTS.

NOTE

The AM-3924(P)/URT can be modified for use in a
special two-exciter system. The field change in-
stallation of additional circuitry will permit front
panel switching of the RF input of the AM-3924{P)/
URT from the T-827/URT to a second exciter
(paragraph 2-49).

2-12, CONSIDERATIONS.

2-13.  The following factors should be considered when determining the proper location of the system.

a. Best operating conditions.

b. Ease of maintenance, adjustment of equipment, and replacement and repair of defective
parts or complete units.

c. Possibility of interaction between units and other electronic equipment in the vicinity.
d. Adequate heat dissipation (including convenience of duct installation, if desired).
e. Availability of an appropriate primary power source.

f. Availability of an adequate ground.
g. Accessibility of antenna systems.

2-14. INSTALLATION PROCEDURES.

2-15. The installation procedures vary with the configuration (rack or stack mounted), the number

of units in the configuration, the primary power source available, and the ship in which the system is
installed. The following paragraphs provide all the information required to install the AN/URT-23(V)
for any type of installation. '

2-16. STACK MOUNTING.

2-17. The AN/URT-23(V) is shipped with the units stacked. To install the equipment in a stack-
mounted configuration, proceed as follows:

a. Select a location for the equipment, after considering all the factors listed in paragraph
2-12,

2-2
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b. Prepare a mounting surface for the equipment stack. The equipment stack must be a min-
imum of four inches above the deck when the PP-3916/UR is not used (when 115 VAC 400 CPS primary
power source is used).

c. Using the dimensions shown in view A -A of figure 2-1, drill eight 0. 297 inch diameter holes
for securing the shock mount base plate to selected mounting surface.

d. Remove the AN/URT-23(V) from the shipping carton.
e. Remove the MT-3399/U from the top of the stack. Save hardware.

f. Set MT-3399/U on mounting surface and bolt in place using 1/4-20 hardware (to be supplied
by installing activity).

g. Lift and slowly lower the equipment stack onto the MT-3399/U and secure using the hardware
removed from the MT-3399/U in step e.

CAUTION

The high center of gravity of the stacked units of the AN/URT-
23(V) requires restriction of lateral motion. A sway brace is
included as part of the MT-3399/U for this purpose.

h. Attach the swaybrace to the top unit of the AN/URT-23(V) with 5/16-18 hardware (to be
supplied by the installing activity).

i. Measure the distance from the sway brace vibration isolators to the bulkhead (figure 2-1).
Using the dimensions shown in view B-B of figure 2-1, modify bulkhead as required to interface with
the sway brace. Secure swaybrace to bulkhead, using 5/16-18 hardware (to be supplied by the install-
ing activity).

j- If used, position the C-3698/URA-38 as shown (phantom) in figure 2-1 and secure by bolting
the mounting brackets to the top of the T-827/URT mounting brackets.

k. Refer to paragraph 2-22 and install the proper primary power jumpering and fusing.

1. Install cable and ground connections according to paragraph 2-28,

2-18. RACK MOUNTING.

2-19.  The units can be rack mounted. To accomplish this, rack mounting brackets must be fabri-
cated. Figure 2-2 provides all information required to fabricate the rack mounting brackets for shore
installations. For shipboard installations refer to proper Installation Control Drawings. To install the

equipment in rack, proceed as follows:
a. Remove the AN/URT-23(V) from the shipping container.

b. Remove the mounting bolts and separate the units.

c. Remove the stack mounting brackets from the sides of each unit. Return stack mounting
brackets and MT-3399/U to stock supply.

d. For shore installations, use the information contained in figure 2-2 to fabricate rack mount-

ing brackets for each unit. For shipboard installations, use information contained in Installation Con-
trol Drawings.

e. Attach the fabricated rack mounting brackets to the sides of the units. Slide cach unit into the
cabinet, and secure (mounting hardware to be supplied by the installing activity).

o
'
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2-19f INSTALLATION
NOTE

It is advisable to use the same installation configuration used for
stack mounting (figure 2-1) so that supplied cables will reach.

f. Refer to paragraph 2-22 and install the proper primary power jumpering and fusing.
g. Install cable and ground connections according to paragraph 2-28.

2-20. POWER SUPPLY PP-3917/UR. (Used in AM-3924(P)/URT only.)

2-21, The PP-3917/UR (optional accessory unit) is used only when the equipment is operated from a
115 VAC, 400 Hz primary power source. When operating from a 208 or 440 VAC, 60 Hz power source,
the PP-3917/UR must be removed (if installed) from the AM-3924(P)/URT. To install the PP-3917/UR
into the AM-3924(P)/URT, proceed as follows.

WARNING

Do not extend the AM-3924(P)/URT chassis from the case unless
the case is securely mounted.

a. Loosen the right captive screws on the AM-3924(P)/URT front panel and slide the chassis out
from the case until the chassis slides lock.

WARNING
Ensure that no primary power is connected to the AM-3924(P)/URT.
b. Release the chassis slide tilt locks, rotate chassis upward 90° until locks engage.
c. Remove high voltage protective cover over 1A1TB1 and 1A1TB2 (figure 5-8).

d. Remove jumpering strip from 1A1TB2 (if present). Remove cable guide bracket from left
rear of chassis. Remove protective cover over 1A1K1.

NOTES: !. MATERIAL, 0.125 IN. THICK ALUMINUM ALLOY SHEET. IRIOITE, THEN
PRIME WITH ONE COAT ZINC CHROMATE AND PAINT,

BRACKET FOR PP-3916/UR AND T-827/URT (TWO -REQUIRED FOR EACH},

2

3. BRACKET FOR AM-3924 (P} URT (TWO REQUIRED)

4. ALL DIMENSIONS ARE IN INCHES TOLERANCE IS 0 010 IN,
S.
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Figure 2-2. Rack Mounting Bracket Fabrication Details
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e. Set PP-3917/UR into the space provided on left side of the AM-3924(P)/URT chassis under-
side and secure with 4 captive screws and the screw which was used to hold the protective cover over
1A1K1 (a large O. D. flat washer will be required for screw).

f. Connect PP-3917/UR cable harness fanning strips 1A1A8P1 and 1A1A8P2 (figure 5-20) to
terminal boards 1A1TB1 and 1A1TB2, respectively.

g. Replacc the high voltage protective cover over 1A1TB1 and 1A1TB2 (figure 5-8).

h. Mate the sealed plug assembly supplied with the PP-3917/UR to connector 1A2J1 on the rear
of the AM-3924(P)/URT case.

i. Refer to paragraph 2-22 and make the necessary fusing and jumpering changes.

2-22. PRIMARY POWER JUMPERING AND FUSING.

2-23. The AN/URT-23(V) can be operated from any one of the three primary power sources listed in
paragraph 2-7. As shipped, the equipment is wired and fused for 440 volts, 60 Hz primary power. If
one of the other primary power sources is to be used, the equipment must be converted for operation
from the new source. This conversion will consist of substituting jumpering strips on terminal boards
within the AM-3924(P)/URT and the PP-3916/UR (when used). It will also consist of changing the pri-
mary fuses in the AM-3924(P)/URT and/or exchanging power supplies. The procedure below refers to
table 2-1 which contains the different combinations of changes to be made. Figures 5-22 and 5-23,
which show primary power distribution, will assist in understanding the changes to be made. The infor-
mation listed below will assist in locating the terminal boards.

NOTE

Only one high voltage power supply is required. When convert-
ing an installation, remove the supply which no longer can be
used from the installation and substitute with the required supply
from stock. (The PP-3916/UR (AM-6909/URT) is used for 60 Hz
primary power and the PP-3917/UR (AM-3924(P)/URT) is used
for 400 Hz primary power. )

a. Terminal boards 1A1TB1 and 1A1TB2 are located at the bottom left of the AM-3924(P)/URT
chassis under the high voltage protective cover nearest driver transformer assembly 1A1A4 (figure 5-8).

b. Terminal board 1A1TB4 is located on a bracket under the high voltage protective cover on
top of the AM-3924(P)/URT chassis at the left side (figure 5-17).

c. The three primary power fuses are located on the front panel of the AM-3924(P)/URT (figure
3-2).

d. Terminal board 2A2T Bl is located inside the PP-3916/UR case on the bottom directly behind
the hinged front panel (figure 5-21).

e. Fanning strips 1A1A8P1 and 1A1A8P2 are integral parts of the PP-3917/UR cable harness
(figure 5-20).

2-24. INSTRUCTIONS.

2-25. To convert the AN/URT-23(V) for operation from a new power source (one of the three listed in
paragraph 2-7), proceed as follows:

WARNING
Ensure that primary power is not connected to the AM-3924(P)/

URT. Failure to do so will cause unswitched primary power to
be present at the exposed terminals,

2-7




Table
2-1

NAVELEX 0967-LP-879-5010

AN/URT-23(V)

INSTALLATION
TABLE 2-1. PRIMARY POWER JUMPER CONNECTIONS AND FUSES
MATING PLUG OR FUSE
TERMINAL 440 VOLTS 208 VOLTS ! 115 VOLTS
EQUIPMENT BOARD OR 60 Hz 60 Hz i 400 Hz
FUSEHOLDER PRIMARY PRIMARY PRIMARY
POWER POWER POWER
AM-3924(P)/ 1A1TB1 NONE NONE 1‘ 1A1A8P1
URT 1A1TB2 1A1P5 1A1P5 1A1A8P2
1A1TB4 1A1P3 1A1P2 1A1P1
Sealed Plug
to 1A2J1
PRIMARY FUSES 6 AMP 15 AMP 25 AMP
1A1F1, F2, F3 Slow Blow Slow Blow Slow Blow
1A1XF38 1 AMP 1.5 AMP 2.5 AMP
Slow Blow Slow Blow Slow Blow
PP-3916/UR 2A2TB1 2A2P2 2A2P1 NONE
NOTE

Operation of the AN/URT-23(V) from a 60 Hz primary power
source requires the installation of FC-14, redesignating the
AM-3924(P)/URT to AM-6909/URT. For each step in the
procedure, refer to table 2-1, and compare the information
for the line voltage for which the set is presently connected
with the information given for the line voltage to which the
set is to be converted. For some steps the information will
probably be the same, and no change in wiring configuration
will be required.

a. Note the frequency of the intended primary power source. The PP-3916/UR will be required
for 60 Hz operation, or PP-3917/UR will be required for 400 Hz operation. If necessary, requisition
the required power supply from stock supply and install it (paragraph 2-14 or 2-20).

b. Loosen the eight front panel captive screws and slide the AM-3924(P)/URT chassis out from
the case until the chassis slides lock.

c. Locate terminal boards 1A1TB1, 1A1TB2, and 1A1TB4 and ensure that proper jumpering
strips are installed for the new intended primary power source according to the information in table 2-1.

d. Determine that the fuses in the three primary fuse holders and fuse holder 1A1XF8 on the
AM-3924(P)/URT front panel have the proper current rating according to table 2-1.

e. Slide the AM-3924(P)/URT chassis back into the case and secure with the eight captive front
panel screws.

f. If operation is intended from a 60 Hz source, open the front panel of the PP-3916/UR and
ensure that the proper jumpering strip is installed on 2A2TB1 according to table 2-1,

g. Close and secure the front panel of the PP-3916/UR with the five front panel captive screws.




AN/URT-23(V) NAVELEX 0967-LP-879-5010 Paragraph
INSTALLATION 2-26

2-26. COOLING.

2-21. Precautions should be taken to ensure that nothing obstructs the AM-3924(P)/URT front panel
air intake filter or the air exhaust at rear of the case. If exhaust air is ducted, provisions (such as a
booster fan in the duct work) must be made to compensate for the impedance of the duct work so that a
minimum of 140 CFM of air flows through the air exhaust on the rear of the case. Six holes, tapped

for 6-32 hardware, are provided on the perimeter of the AM-3924(P)/URT exhaust port for attachment
of the duct (figure 2-1). Length of 6-32 screws must be chosen to prevent interference with rubber gas-
ket on far side of exhaust port (figure 2-1). If no ducting is to be used, and the units will be exposed to
the elements, an exhaust hood should be fabricated using the information provided in figure 2-3. The

hood should then be attached to the AM-3924(P)/URT exhaust port with 6-32 screws as shown in figure
2-1.

2-28. INTERCONNECTION REQUIREMENTS.

2-29. CABLE ASSEMBLIES.

2-30. Differences in system configurations and variations among installations will control the num-
ber and length of cables connected to the AN/URT-23(V). For these reasons, only up to three fabricat-
ed cables (table 1-1) and ground straps (depending on equipment configuration) are supplied as part of
the AN/URT-23(V). Mating connectors for all other system connections are supplied. The installing
activity furnishes all other materials and fabricates the required cables. Tables 2-2 through 2-9 list

connector termination information. Refer to the applicable technical manuals for cable terminations
in auxiliary and ancillary equipments.
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TABLE 2-2, CABLE TYPES AND TERMINATIONS

NO. FROM MATING CABLE TYPE MATING TO REMARKS
CONNECTOR CONNECTOR
w1 AM-3924(P)/URT UG-88E/U RG-223/U UG-88E/U T-827/URT Supplied as part of AN/
J9 coaxial J23 URT-23(V)
w2 AM-3924(P)/URT 10-109628-21P Multiconductor MS3116J-22-558 T-827/URT Supplied as part of AN/
J J4 URT-23(V). See table
2-3 for pin connections.
w3 AM-3924(P)/URT 10-109628-17P | Multiconductor 10-109628-117S PP-3916/ Supplied as part of AN/
J1 J1 URT-23(V). See table
2-4 for pin connections.
w4 AM-3924(P)/URT 10-109620-19S Multiconductor - Primary See table 2-5 for pin
J5 (TSGU type) power connections.
w5 AM-3924(P)/URT 10-109620-27P Multiconductor 10-109620-217S C-3698/ Supplied as AN/URA-38
J6 URA-38 cable W1, See table
J1 2-6 for pin connections.
w6 AM-3924(P)/URT UG-941B/U RG-214/U - Receiver When transmitter
J4 coaxial antenna antenna is used for
receiver.
w17 AM-3924(P)/URT 10-109628-12P Multiconductor - Transmitter See table 2-7 for pin
J2 (MSCU type) Switch- connections.
board
w8 AM-3924(P)/URT UG-982/U RG-219/U - Antenna 1 KW RF output. With
J3 coaxial System AN/URA-38, use con-
nector type UG-982/U
to mate with CU-938/
URA-38 connector J2.
w9 AM-3924(P)/URT 10-109618-1P Multiconductor - Accessories See table 2-8 for pin

J8

(MSCU type)

connections.
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TABLE 2-2. CABLE TYPES AND TERMINATIONS (Cont.)
NO. FROM MATING CABLE TYPE MATING TO REMARKS
CONNECTOR CONNECTOR
w10 T-827/URT J7 MS3106E-14S-2S | Multiconductor - FSK (Radio See table 2-9 for pin
J7 (TTHFWU teletype- connections.
type) writer)
equipment
wili1 T-827/URT J5 MS3106E-10SL~- | 2 conductor - Optional Aux. balanced 600 ohm
48 (TTHFWU Remote USB/AM/ISB input
type) Equipment
w12 T-827/URT J6 MS3106E-10SL- | 2 conductor - Optional Aux. balanced 600 ohm
4S (TTHFWU Remote LSB/ISB input.
Equipment

I1-2
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NAVELEX 0967-LP-879-5010 AN/URT-23(V)
INSTA LLATION

TABLE 2-3. CABLE W2 TERMINATIONS ﬂ“}a

WIRE
SIZE

FROM TO
CONNECTOR CONNECTOR

TYPE TYPE REMARKS
10-109628-21P MS3116J-22055S

22

22

22 SHLD

22 SHLD
22

22 SHLD
22

22
22 SHLD

22 SHLD

RF AMPL TUR CONT NO.
RF AMPL TUR CONT NO.
RF AMPL TUR CONT NO.
RF AMPL TUR CONT NO,
RF AMPL TUR CONT NO.
CW/FSK GRD

SHLD GRD R. S. U.

INTLK +28V

KEYLINE

+28V STBY AND OPERATE
+20V OPERATE

GRD PULSE

115 VAC

115 VAC COM

+20V CARR. REINSERT
115 VAC REMOTE

-30 VDC

COMMON GRD. SHLD. f, g,
qorp, andr.

SPARE

SPARE

CW/FSK KEY
APC : )
PPC

REMOTE 600 OHM LSB/ISB
REMOTE 600 OHM LSB/ISB
SHLD GRD d, e

TTY ( -)

PTT +12V KEY

SPARE

REMOTE 600 OHM USB/AM/ISB
REMOTE 600 OHM USB/AM/ISB
TTY ( +)

EARPHONE AUDIO

12V NEGATIVE

PIN

i

g
2
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AN/URT-23(V) NAVELEX 0967-LP-879-5010 Table
INSTA LLA TION 2-4
TABLE 2-4. CABLE W3 TERMINA TIONS
FROM TO
WIRE CONNECTOR CONNECTOR
SIZE TYPE TYPE
10-109628-17P 10-109628-17S REMARKS
14 PIN A PIN A g A
14 A B A B g B
14 C C g C
22 D D ¢ B-T1 INPUT
Iy E E @ A-T1INPUT
F F 115 VAC 60 Hz COM
G G 115 VAC 60 Hz HOT
H H 24V SWITCHED
J J 24V HOT
K K 115 VAC INV 400 Hz HOT
L L 115 VAC INV 400 Hz COM
M M +500 VDC
) N i N COM GRD
22 Yp P PWR SUPPLY INTLK
18 PIN R PIN R +2250 VDC
TABLE 2-5. CABLE W4 TERMINATIONS
FROM TO
WIRE CONNECTOR PRIMARY POWER
SIZE TYPE SOURCE REMA RKS
10-109620-198 (4600 WATTS)
12 PIN A PHASE A (19.8 AMP)
12 PIN B PHASE B (19. 8 AMP)
12 PIN C PHASE C (19. 8 AMP)
TABLE 2-6. CABLE W5 TERMINA TIONS
FROM TO
WIRE CONNECTOR CONNECTOR
SIZE TYPE TYPE REMARKS
10-109620-27P 10-109620-27S
22 PIN A PIN A COM GRD
B B KEYLINE
E E GRD PULSE
F F TUNE PWR CONT
G G SPARE
H H SPARE
22 PIN I PIN I SPARE
22 PIN J PIN J KEY INTLK
L L 115 VAC
22 PIN M PIN M 115 VAC COM




Table NAVELEX 0967-LP-879-5010 AN/URT-23(V)
2-1 INSTALLATION

TABLE 2-7. CABLE W7 TERMINATIONS

FROM TO
WIRE CONNECTOR TRANSMITTER
SIZE TYPE SWITCHBOARD REMARKS
10-109628-12P
22 PIN A COM GRD
22 | B 12V POSITIVE
C SHLDGRD T,U,V,W
22 D 115 VAC COM
E TTY ( +)
F TTY ( -)
G PTT + 12V KEY
H 115 VAC REMOTE
22 S CW/FSK KEY
22 SHLD T REMOTE 600 OHM LSB/ISB
INPUT
22 SHLD U REMOTE 600 OHM LSB/ISM
INPUT
22 SHLD A REMOTE 600 OHM USB/AM/ISB
INPUT
22 SHLD W REMOTE 600 OHM USB/AM/ISB
INPUT
22 y 12V NEGATIVE
a SPARE
b SPARE
vy d SPARE
22 PIN J EARPHONE AUDIO
TABLE 2-8. CABLE W9 TERMINATIONS
FROM TO
CONNECTOR ACCESSORY REMARKS
WIRE TYPE EQUIPMENT
SIZE 10-109618-1P
22 PIN A COM GRD
4 B KEYLINE
C +28V RCVR MUTING
D KEYLINE INTLK GRD
E CW/FSK GRD
F SPARE
G SPARE
H SPARE
v I SPARE
22 PIN J SPARE

2-14




AN/URT-23(V) NAVELEX 0967-LP-879-5010 Table
INSTALLATION 2-9

TABLE 2-9. CABLE W10 TERMINATIONS

FROM TO
WIRE CONNECTOR FSK EQUIPMENT REMARKS
SIZE TYPE

MS3106E-14S-2S

22 PIN A LOCAL FSK KEY INPUT
1 I B LOCAL TTY INPUT ( +)
C LOCAK TTY INPUT ( - )
22 PIN D COM GRD
NOTE

All shielded cables must have shielding integrally
connected to the shell of the connector. All arm-
ored cables must have armor stripped back 10
inches with armor connected to shell of connector
with a flexible wire.

2-15




Paragraph NAVELEX 0967-LP-879-5010 AN/URT-23(V)
2-31 INSTALLATION

2-31. INTERCONNECTION.

NOTE

If the AN/URA-38 is used with the AN/URT-23(V),
the cable supplied as AN/URA-38 cable W1 will be
used as AN/URT-23(V) cable W5.

2-32. Interconnection of the equipment is shown in figure 2-4. All connections are made at the rear of
the units. The PP-3917/UR does not appear on the illustration since all of its connections are made
within the AM-3924(P)/URT. Use copper ground strap to connect the MT-3399/U to the ncarest
ground. The ground straps required to interconnect the units and MT-3399/U are supplied as a part

of the AN/URT-23(V).

CAUTION

Ensure good metal-to-metal bonding between units,
and between the system and a ground.

2-33. INSPECTION.

2-34. After the equipment has been installed, but before it is energized, a thorough inspection shoulc
be conducted to ensure that the AN/URT-23(V) is electrically and mechanically reacdy for operation.
The following points should be checked. Replacement or repairs should be made if necessary.

a. Inspect each unit to ensure that all mounting hardware has been properly installec and tight-
ened.

b. Ensure that the cable connections on the rear of the cases are correct, complete, properly
seated, and tightened (figure 2-4.).

c. Determine that the ground straps are properly installed (figure 2-4).

d. If the equipment is stack mounted, ensure that the shock mount anc sway brace are properly
secured and free to sway.

e. Inspect all front panel controls and indicators for mechanical damage, looseness, or improper
mechanical action.

f. Loosen the captive front panel screws and open the case of each equipment. ®spect the inter-
ior for signs of damage.

g. Check all fuse holders to ensure that each contains a fuse of the proper rating.

h. CAREFULLY CHECK OUT THE PRIMARY POWER CONNECTIONS IN THE AN/URT-23(V) TO
MAKE SURE THAT IT IS PROPERLY WIRED AND FUSED FOR THE INTENDED POWER SOURCE.

i. Loosen the six front panel captive screws and pull the T-827/URT chassis from the case.
Check that switch S1 on top of the Frequency Standard Electronic Assembly is set to KXT NORMAL
(if ship's frequency standard is used. Ensure that switch S7 (AUX/NORM) just behind the front panel
on the left, is set at NORM. Set CTR FREQ switch on top of FSK tone generator module at 2000. Slide
chassis back into the case and secure by tightening two of the front panel captive screws.

2-35. ADJUSTMENT.
2-36. GENERAL.

2-37. Variations in system gain over the operating frequency range will reauire that the AM-3924(P)/
-URT or AM-6909/URT and T-827( )/URT be adjusted the first time the two are operated together
after installation, and after any repair or replacement of assemblies affecting the output power of the
transmitter. In addition, the tune power output level must be adjusted if the AN/URT-23(V) is to be
operated with an antenna coupler system other than the AN/URA-38( ). The followmng paragraphs pro-
vide all the information required to perform these adjustments.




NOTES:

TO CU-938/URA-38 CONNECTOR J!
(IF USED)

LOCAL FSK INPUT (OPTIONAL)

600 OHM USB/AM/1SB OPTIONAL
AUDIO INPUT

€600 OHM LSB/iSB OPTIONAL
AUDIO INPUT

ACCESSORY INPUT (IF USED)

PRIMARY POWER INPUT

TO RECEIVER ANTENNA CONNECTOR
(IF DESIRED)

TO COMPLETE KEYLINE INTERLOCK PROVIDED

IN ACCESSORY CONNECTOR J8 IT iS NECESSARY
THAT A CLOSURE BE PROVIDED BETWEEN PINS
B8 AND D OF THE MATING CONNECTOR OR IN
ANY CONNECTED ACCESSORY UNIT.

WHEN OPERATING WITH THE PP-39(7/UR{400CPS

PRIMARY POWER SOURCE),CONNECT THE PLUG

SUPPLIED WITH THE PP-3917/UR TO THE AM-3924(P)/URT
CONNECTOR JI IN PLACE OF CABLE W3,

WHEN USED,THE PP-3917/UR IS INSTALLED WITHIN
THE AM-3924(P)/URT AND THE PP-3916/UR IS REMOVED
FROM THE SYSTEM.

CABLES Wi AND W2 ARE SUPPLIED AS PART OF THE
AN/URT-23(V). CABLE W38 IS SUPPLIED AS A PART
OF THE AN/URA-38.

AN/UR?r-zs(V)

NAVELEX 0967-LP-879-5010 Figure

SHOCK MOUNT
MT-3399/V
UNIT 4 OF
AN/URT-23(v}

INSTALLATION 24
AN/URAL38
—————— —_——— - ——— /URA-
Mscu Tvpe caBLE 1 /
@ owm omm  weem —' cuc— ——
ANTENNA COUPLER
I CONTROL ,
| C-3698/URA-38 UNIT 3 OF
| (OPTIONAL” ACCESSORY) ol AN/URT-23(V)
RADIO TRANSMITTER La WS
TTHFWU TYPE T-827/URT o ——(::)
CABLE WIO
- — e TO SHIPS FREQUENCY STANDARD
TTHFWU TYPE @ ® SYSTEM (IF AVAILABLE)
CABLE Wl — w2
Ty - @ o
¢ SABLE Wi ol
T e | .
SCU TheE AM-3924(P)/URT "v*l RG-219/U TYPE
@ s e ol o w— — ' ! CABLE w8 RF OUTPUT TO ANTENNA SYSTEM
Ts6U TvpE (CU-938/URA-38 CONNECTOR 2, IF USED)
-«
@ J2 @ [ ———— UNIT | OF
RG-214/U TYPE AN/URT-23(V)
CABLE W6 w3
* — L ] ——— L] Ca— oM L] L] S

POWER SUPPLY
PP-3916/UR

@ Q\.
S~ UNIT 2 OF
AN/URT-23(V)

TO NEAREST GROUND TERMINATION

INSTALLATION ACTIVITY
SUPPLIED TERMINAL BOX

MSCU TYPE
x CABLE W7
ORI —
N o ~2] MSCU TYPE
N ¢ CABLE o 1O TRANSMITTER SWITCHBOARD
§ > v (IF USED)
i Dy
§ ©
N )4
~ TTHFWU
>~ O N, _CABLE o TO TELETYPEWRITER PATCH
®/> o e PANEL (IF USED)
o .
© NS CABLE o RECEIVE AUDIO FROM RECEIVER
L Ot SWITCHBOARD FOR HANDSET H-169/U USE
Figure 2-4. Interconnection Diagram

2217 2-18(blank)
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2-37A. AN/URT-23(V) ALIGNMENT FOR SYSTEMS WITH 1A1A6 PRINTED CIRCUIT
BOARDS, PN 0082D-3340.

NOTE

The following procedure is to be used for systems
that have A6 APC/PPC printed circuit boards, PN
0082D-3340 installed. By virtue of Field Changes
17 and 18 to the AN/URT-23(V), the newer boards,
formerly used only in the AN/URT-23A(V), are now
compatible with the AN/URT-23(V). Due to APC/PPC
circuitry changes a different alignment procedure
is necessary to set the various level adjustments
in the transmitter. The new boards are presented
schematically in section 5 and logistically in
section 6.

a. Refer to paragraph 2-39 for test equipment required. Turn on all
test equipment and allow sufficient time to warm-up.

b. Refer to paragraph 2-40 and Table 2-10 for audio connections and
standard audio inputs. Connect test equipment as shown in figure 2-5.

c. Set T-827( )/URT Mode Selector switch to STDBY and set AM-3924(P)/
URT or AM-6909/URT PRIMARY POWER switch to ON.

d. REMOVE the 500 VDC fuse from the AM-3924(P)/URT or AM-6909/URT.

e. Disconnect the Coupler Control Unit cable, W5 (if used) from the
rear of the AM-3924(P)/URT or AM-6909/URT at 1A2A1J6, if accessible. If
the AN/URA-38 is used and the control cable is not accessible, set the
power switch to ON (C-3698) and in the MANUAL mode momentarily press the
right pushbutton for both the L and C elements to remove them from the
HOME END stops. Set the C-3698 power switch to OFF.

NOTE

Extend the units from cases only as necessary to
make measurements and adjustments. At no time should
the AN/URT-23(V) be keyed with both the T-827( )/URT
and the AM-3924(P)/URT or AM-6909/URT open as this
could induce undesired oscillations which could
damage the transmitter. If access to the RF output
is made at the VSWR Bridge J2, make tertain the

500 VDC fuse is removed from the AM-3924(P)/URT or
AM-6906/URT at all times that the T-827( )/URT is
extended from the case.

WARNING
Be extremely careful when working with the AM-3924
(P)/URT or AM-6909/URT chassis extended from the

case. Voltages in excess of 2250 VDC and 2000 VRF
may be encountered in this unit.

Change 1 2-18A




Paragraph NAVELEX 0967-LP-879-5010 AN/URT-23(V)
2-37A.f INSTALLATION

f. Set T-827( )/URT Mode Selector switch to USB and LOCAL/REMOTE switch to
REMOTE. Frequency controls to 2.0000 MHz.

g. Connect Audio Signal Generator SG-376/U and Electronic Multimeter ME-6
D/U to USB Audio input on rear of the T-827( )/URT.

h. Loosen T-827( )/URT front panel captive screws and slide out of case to
the locked position.

i. Defeat interlock switches on side of case, or on rear of front panel.

Allow five minutes for system to stabalize. Set T-827( )/URT Mode Selector switch
to USB. ‘

j. Key transmitter using LOCAL key on the AM-3924(P)/URT or AM-6909/URT.
k. Set Tone A of 8G-376/U to Standard Audio input A.

1. Measure output of left hand TRANS AUDIO AMPL (A2) at TP2 using ME-6D/U.
Adjust A2R11 for an output of 100 mv + 3 mv as read on ME-6D/U.

m. Measure output of TRANS IF AMPL (Al2) at TP2 using CCVO-91H. Adjust
A12R15 Gain Adjust for an indication of 7 mv + .2 mv at Al12TP2. Unkey system.

n. Disconnect SG-376/1 and ME-6D/U from J5, and connect them to LSB Audio
input J6, on rear of T-827( )/URT.

o. Set T-827( )/URT Mode Selector switch to LSB, and key transmitter using
LOCAL key on the AM~3924(P)/URT or AM-6909/URT.

p. Insure that 8G-376/U contreols are set for Standard Audio input A.

q. Measure output of TRANS IF AMPL (Al2) at TP2 using CCVO-91H. Adjust
output of right hand TRANS AUDIO AMPL (A3) (A3R11) for an indication of 7 mv
+ .2 mv as measured at Al2TP2.

r. Set T-827( )/URT Mode Selector switch to FSK, and the LOCAL/REMOTE switch
to LOCAL. FSK (RATT) key the transmitter by grounding pin A of J7 on the rear of
the T-827( )/URT.

s. Set T--827( )/URT Line Level Meter switch to -10 dB, and adjust FSK (RATT)
output level potentiometer (A9R26) for an indication of +2 dB on the Line Level
Meter. Measure output of TRANS IF AMPL (Al2) at TP2, indication should be 10 mv
or greater. Unkey transmitter by removing ground at J7-A.

t.Set T-82f( )/URT Mode Selector switch to AM, and key transmitter using
LOCAL key on AM-3924(P)/URT or AM-6909/URT.

u. Measure the output of TRANS IF AMPL (Al2) at TP2 using CCV0-91H. Adjust
% MOD potentiometer R101 on the TRANS MODE SELECTOR (Al) for an indication of
7 mv + .2 mv on the CCVO-91H.

v. Set Multipurpose Meter switch to INPUT PWR 0-150 MW, and adjust RF AMPL

(A4) gain adjust R6 for an indication of 80 mw on the AM-3924(P)/URT or AM-
6909/URT Multipurpose Meter.

2-18B Change 1
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w. Use the T-827( )/URT frequency controls to check various frequencies
and search out the frequency with the lowest output as indicated on the AM-
3924 (P) /URT or AM-6909/URT Multipurpose Meter. Leave the controls set for
the frequency with the lowest output.

NOTE

One good method is to start at 2.5555 MHz, then check
3.5555 MHz, 4.5555 MHz, etc. thru 29.5555 MHz, and then
leave the MHz knobs set for the lowest frequency so far.
Then step the 100 kHz knob thru positions 0O to 9 and
leave it in its lowest output position. Then repeat with
the 10 kHz, 1 kHz, and 100Hz controls.

x. Readjust the RF AMPL (A4) gain adjust R6 for an indication of
150 mw on the AM-3924(P)/URT or AM-6909/URT Multipurpose Meter. Increase
this setting by one turn of the potentiometer to allow for future ambient
temperature variations. Unkey transmitter. Close and secure T-827( )/URT.

y. Set T-827( )/URT Mode Selector switch to STDBY. Replace the 500
VDC fuse in the AM-3924(P)/URT or AM-6909/URT.

z. Set T-827( )/URT frequency controls to 4.5550 MHz, Mode Selector
switch to USB, and LOCAL/REMOTE switch to REMOTE.

aa. Disconnect the SG-376/U and ME-6D/U from LSB Audio Input J6,
and reconnect them to USB Audio Input J5 on the rear of the T-827( )/URT.

ab. Set PA PWR potentiometer !AlR13 maximum ccw.

ac. Loosen AM-3924(P)/URT or AM-6906/URT front panel captive screws
and slide PA out to its locked position. Defeat the interlock switches on
the side of the case by pulling straight out. Allow five minutes for system
to stabalize.

ad. Set PA PPC potentiometer 1AlR11 to midrange.

ae. Set PA APC potentiometer 1AI1R12 fully clockwise.

Do not allow the transmitter to operate at greater than
the specified output. Start immediate troubleshooting
procedures if output control circuits are not functioning
properly; that is, if output power significantly exceeds
specified transmitter output.

af. Key the transmitter using the LOCAL key on the AM-3924(P)/URT
or AM-6909/URT, and adjust the SG-376/U for an input of 210 mv @ 1 kHz
as read on the ME-6D/U.

ag. Without exceeding 260 VAC on the AN/USM-116( ), alternately
adjust the PPC potentiometer R11l, and the PWR potentiometer R13 until
the output is 245 VAC and the PWR potentiometer is fully clockwise.
Unkey transmitter.
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ah. Set APC potentiometer R12 fully ccw. Set LOCAL/REMOTE switch to LOCAL,
and Mode Selector switch to CW. Key the transmitter using CW handkey.

ai. Adjust the APC potentiometer R12 for 225 VAC on AN/USM-116( ). Unkey
transmitter.

aj. Set frequency to 21.0000 MHz and CW key the transmitter.

ak. Read AN/USM-116( ) and calibrate Power Meter 1AIM2 by adjusting METER
CAL potentiometer 1A1R14 to indicate on the output power meter the power output
in watts. Determine the actual power output using the AN/USM-116( ) reading and

the following formula:

(volts)2
Watts = 50 Unkey transmitter.

al. Disconnect all test equipment and reconnect Coupler Control Cable W5,
if used, to 1AlAl1J6 on rear of AM-3924(P)/URT or AM-6909/URT case. Return PA
chassis into case and secure all captive screws on amplifier and exciter.

am. Procede to paragraph 2-43 and perform TUNE POWER ADJUSTMENT as necessary.
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2-38. TEST EQUIPMENT,

2.39. The test equipment required is as follows:

a. Electrical Dummy Load DA-242/U,

b. Electronic Multimeter AN/USM-116( ).

c. Two-tone Audio Signal Generator SG-376/U,

d. RF Voltmeter CCVO-91H.

e. Electronic Multimeter ME-6D/U.

NOTE

Before proceeding, it will be necessary to determine whether the
T-827( )/URT used with the AM-3924(P)/URT or AM-6909/URT
includes the modification for level-set potentiometers as describ-
ed in paragraph 1-42, One of the following procedures must be
parformed whenever an AM-3924(P)/URT or AM-6909/URT and
T-827( )/URT are operated for the first time after installation,
or whenever a repair affecting the output of the transmitter has
been made.

2-40. AN/URT-23(V) ALIGNMENT PROCEDURE FOR SYSTEMS WITHOUT LEVEL-SET POT.

2-38

a. Turnall test equipment on and allow sufficient time for warmup. Connect test equipment as

shown in figure 2-5.

NOTE

These procedures are written giving the most desirable access points
for input and output signals, which is at the rear of the transmitter.

If rear of transmitter is not accessable due to installation, access may
be gained as follows:

1.

Access the RF output of J-3 at the antenna patch panel (first alter-
native),

Access the RF output at the output of the VSWR Bridge 1A1A3J2
(second alternative).

CAUTION

This connection should be used as a last resort to access the RF Output
since the AM-3924(P)/URT or AM-6909/URT can not be closed.

3.

Parallel access the remote audio input jacks J5 and J6 on the T-827

( )/URT by disconnecting the output leads on terminals 9 and 10 of

a C-1138/UR. Connect the SG-376/U to the output leads removed
from terminals 9 and 10 and patch the C-1138/UR to the desired side-
band mode of the transmitter being adjusted as required below

(first alternative). Refer to table 2-10 for Standard Audio input.

Access the Audio input at T-827( )/URT Handset jack vin C (+) and
pin B (ground). (Second Alternative) Refer to table 2-10 for
Standard Audio input.
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TABLE 2-10. STANDARD AUDIO INPUT

INPUT

ACCESS POINT A B AB
T-827( )/URT 1000 Hz @ 150 mv 1700 Hz @ 150 mv A + B = approx. 190 mv
J5 or J6
C-1138( )/UR 1000 Hz @ 150 mv 1700 Hz @ 150 mv A + B = approx. 190 mv
Term 9 & 10
T-827( )/URT 1000 Hz @ 65 mv 1700 Hz @ 65 mv A + B = approx. 85 mv
HANDSET jack

Aq
T-827( )/URT 1000 Hz @ 210 mv
J5 or J6
C-1138( )/UR 1000 Hz @ 210 mv
Term 9 & 10
T-827( )/URT 1000 Hz @ 90 mv ) )
HANDSET jack

1. For standard audio input, connect ME-6D/U as shown in figure 2-5. Connect
meter and generator as directed in paragraph 2-40 or 2-41 either to J5 or J6
of the T-827( )/URT or to an alternate as described in paragraph 2-40.
a. NOTE 3 or 4.

2. Adjust for standard input levels above with system keyed using LOCAL key.
3. If T-827( )/URT HANDSET jack is used for the input, the LOCAL/REMOTE

switch must be at LOCAL instead of REMOTE as described in the text of
procedures.
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2-40b INSTALLATION
b. Perform steps a. through m. of paragraph 3-35. Set T-827( )/URT Mode Selector switch to ‘%
STDBY. ;

c. If AN/URA-38; )antenna coupler system is used, turn C-3698 control power switch to~ON,
In the MANUAL mode momentarily press the right button for the L and C elements to move them off
of the stops. Set C-3698/URA power switch to OFF,

NOTE

Extend the units from cases only as necessary to make measurements
and adjustments. At no time should the AN/URT-23(V) be keyed with
both the T-827( )/URT and the AM-3924(P)/URT or AM-6909/URT
open as this could induce undesired oscillations which could damage
the transmitter. If access to RF output is made at the VSWR Bridge
J2, make certain that the 500 VDC fuse is removed from the AM-
3924(P)/URT or AM-6909/URT at all times that the T-827( )/URT
chassis is extended from its case.

CAUTION
Until the APC and PPC levels are properly set, the AN/URT-23(V)
will have no limiting control on maximum power output. Excessive
RF input to the AM-3924(P)/URT or AM-6909/URT will damage the
amplifier circuits.

WARNING
Be extremely careful when working with the AM-3924(P)/URT or

AM-6909/URT chassis extended from the case. Voltages in excess
of 2250 VDC and 2000 VRF may be encountered in this unit.

d. Loosen the AM-3924(P)/URT or AM-6909/URT front panel captive screws and slide the )
chassis out from the case to the locked position.

e. Szt PPC ADJ RI11 (figure 5-6) and front panel PWR control maximum CCW.,
f. Set APC ADJ R12 maximum CW,

g. Defeat interlock switches S1, S2, and S3 on side of case (figure 5-18) by pulling plunger shaft
straight out. Allow five minutes for system to stabalize,

h. Set T-827( )/URT MCS and KCS controls for a frequency of 6. 000 MHz,

i, Set T-827( )/URT Mode Selector to CW mode.

CAUTION

Be sure that AM-3924(P)/URT or AM-6909/URT PPC ADJ R11
has been set to maximum counterclockwise.

j.  Connect a handkey to the T-827( )/URT front panel CW key jack.

k. Key system with handkey and carefully adjust AM-3924(P)/URT or AM-6909/URT PWR control
fully clockwise (output should not exceed 200 VAC). Then adjust the PPC ADJ R11 until the AN ‘USM-
116( ) connected to the UG-1447/USM-116 at the DA-242/U reads 230 VAC (RF output). This is a pre-
liminary adjustment to protect the equipment by limiting maximum RF output during setup).
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1. Unkey system.
m. Set T-827( )/URT Mode Selector switch to STDBY.

n. Release chassis slide locks and slide AM-3924(P)/URT or AM-6909/URT chassis back into
case. Secure chassis with one or two captive screws.

0. Remove 500v fuse from AM-3924(P)/URT or- AM-6909/URT.
p. Set T-827( )/URT LOCAL/REMOTE switch to REMOTE.

q. Connect Audio Signal Generator SG-376/U and Electronic Multimeter ME-6D/U to USB Audio
input J5 on T-827( )/URT,

r. Loosen T-827( )/URT front panel captive screws and slide chassis out of case to the locked
position.

S. Defeat interlock switches on side of case by pulling plunger straight out. Allow five minutes
for system to stabilize. Set T-827( )/URT Mode Selector to USB.

t. Key transmitter using LOCAL KEY on AM-3924(P)/URT or AM-6909/URT.
u. Set Tone A of SG-376/U for Standara Audio input A,

v. Measure audio output of left hand TRANS AUDIO AMPL (A2) at TP2 using ME-6D/U. Adjust
A2RI11 tor an output of 100 mv + 3 mv as read on ME-6D/U.

w. Unkey system.

Xx.  Disconnect SG-376/U and ME-6D/U from J5, and connect them to LSB Audio input J6 on
T-827( )/URT.

y. Set T-827( )/URT Mode Selector to LSB.
z. Key transmitter using LOCAL KEY on AM-3924(P)/URT or AM-6909/URT.
aa. Insure that SG-376/U controls are set for Standard input A.

ab. Measure audio output of right hand TRANS AUDIO AMPL (A3) at TP2 using ME-6D/U, adjust
A3R11 for an output of 100 mv + 3 mv as read on ME-6D/U.

ac. Disconnect the SG-376/U and ME-6D/U from J6 and connect them to J5. Insure controls are
set for standard input A. Set T-827( )/URT Mode Selector to USB.

ad. Using RF Voltmeter (CCVO-91H) observe the output of T-827( )/URT TRANS IF AMPL (A12)
at A12TP2. Adjust A12R15 Gain Adjust for an indication of 7.0 mv +0.5 mv as read at A12TP2.

ae. Unkey system and disconnect SG-376/U and ME-6D/U from J5.
af. Set T-827( )/URT Mode Selector switch to AM and LOCAL/REMOTE switch to LOCAL,
ag. Key transmitter using LOCAL KEY on AM-3924(P)/URT or AM-6909/URT,

ah.  Still observing the output at A12TP2, adjust the 0/0 (percent) MOD potentiometer R101 on the
TRANS MODE SELECTOR assembly (A1). Set A1R101 for 7.0 mv + 0.5 mv as read at A12TP2 on
CCVO-91H. B

ai. Unkey system,
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aj. Set T-827( )/URT Mode Selector to RATT and key system by shorting pins A and D of J7

together on the rear of the T-827( )/URT, or key transmitter remotely with the ships RATT system
in a MARK condition.

ak. Set USB Line Level meter switch in -10 dB position. Adjust the output level potentiometer
(R26) on the RATT (FSK) Tone Generator assembly (A9) for a +2 dB indication on USB Line Level
meter. Voltage at A12TP2 should be between 10 mv and 15 mv,

al. Unkey system.

am, Set T-827( )/URT Mode Selector to CW and key system using CW handkey.

an.  Monitor the output at A12TP2. The level should be between 10 mv and 20 mv.

ao. Unkey system.

ap. Reconnect the SG-376/U and ME-6D/U to the LSB Audio input J6 on the rear of the T-827( )/
URT.

aq. Set the T-827( )/URT LOCAL/REMOTE switch to REMOTE and the Mode Selector to LSB.

ar. Key system with the LOCAK KEY on the AM-3924(P)/URT. Insure that SG-376/U controls
are set for standard input A.

as.  Monitor the IF output at A12TP2. The level should be 7.0 mv + 0.5 mv. If not, adjust A2R11
(on right hand TRANS AUDIO AMPL) slightly to meet this requirement. “Unkey system.

at, Set Mode Selector to STDBY and slide T-827( )/URT chassis into case. Secure with one or
two captive screws. Replace 500 v fuse in AM-3924(P)/URT or AM-6909/URT.

au. Set standard input A of SG-376/U for an output of 0 volts (ATTEN dB to 90). Disconnect SG-
376/U and ME-6D/U from J6 and reconnect them to J5.

NOTE

The following steps (av through bd) determine the frequencies with the
highest and lowest gain by comparing the audio input level required at
each frequency to produce 50 VRF output from the AN/URT-23(V).
The frequency requiring the highest input level is the low gain fre-
quency, the frequency requiring the lowest input level is the high gain
frequency of the transmitter.

av. Set the T-827( )/URT for a frequency of 2. 000 MHz and Mode Selector to USB. Key system
using the LOCAL KEY on the AM-3924(P)/URT or AM-6909/URT.

aw. Slowly increase level of SG-376/U output until AN/USM-116( ) indicates 50 VRF at the DA-
242/U. Note and record the ME-6D/U level at this frequency. Unkey system,

ax. Decrease SG-376/U output'to 0 volts, Increase T-827( )/URT frequency by 1 MHz, key sys-
tem and repeat step aw.

ay. Repeat step ax. for all MHz positions of the T-827( )/URT MCS controls. Note frequencies
providing the highest and lowest ME-6D/U indication.

az. Set T-827( )/URT MCS controls at that frequency which provided the highest ME-6D/U indica-

tion in steps aw through ay. Repeat steps aw. through ay. using 100 kHz increments in place of 1 MHz
increments,
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ba. Set the T-827( )/URT 100 kHz control to the frequency which required the highest input level
as indicated on the ME-6D/U. Repeat steps aw. through ay. using 10 kHz increments in place of 1 MHz
increments.

bb, Set the T-827( )/URT 10 kHz control to the frequency which required the highest input level
as indicated on the ME-6D/U. Repeat steps aw. through ay. using 1 kHz incremenfs in place of 1 MHz
increments. Note and record the complete T-827( )/URT frequency settings providing the highest
ME-6D/U indications as determined in steps aw. through bb. (This frequency is the low gain frequency
of the transmitter.

bc. Set T-827( )/URT MCS controls to the positions which provided the lowest ME-6D/U indica-
tions in steps aw. through ay. Set all T-827( )/URT KCS controls to zero.

bd. Following the procedure outlined in steps aw. through bb., determine and record the com-
plete T-827( )/URT frequency settings which provide the lowest ME-6D/U indications. (High gain
frequency.)

be. Unkey system and disconnect the SG-376/U and ME-6D/U. Set T-827( )/URT Mode Selector
to STDBY.

NOTE

If the procedure of paragraph 2-41 is being followed, proceed to
paragraph 2-42b for systems with level set pots. If not continue
with paragraph 2-40 bf for systems without level set pots.

bf.  Set T-827( )/URT frequency controls to that frequency which provided the lowest ME-6D/U
indication as recorded in step bd.

bg. Loosen AM-3924(P)/URT or AM-6909/URT captive screws and slide chassis out of case to the
locked position,

bh. Defeat interlock switches on case by pulling plunger shaft straight out. Allow five minutes
for systems to stabilize.

bi. Set T-827( )/URT Mode Selector to USB.

bj. Reconnect SG-376/U and ME-6D/U to USB Audio input J5 on T-827( )/URT.

bk. Key system with the LOCAL KEY and set output A for standard input A, and output B for
standard input B. Insure that both outputs are balanced and set OUTPUT selector to A~B (two-tone out-
put). ME-6D/U indication should increase to approximately 190 mv. Observe AN/USM-116( ) indica-
tion and adjust PPC ADJ (R11) for 224 VRF on the AN/USM-116( ).

bl.  Unkey system and lock PPC ADJ (R11).

bm. Set T-827( )/URT LOCAL/REMOTE switch to LOCAL and Mode Selector to AM.

bn. Set AM-3924(P)/URT or AM-6909/URT APC ADJ (R12) maximum counterclockwise (CCW).

bo. Key system with LOCAK KEY and increase APC ADJ (R12) until the output of the transmitter
as read. on the AN/USM-116( ) is 106 VAC (225) watts. Lock APC ADJ (R12).

bp. Rotate AM-3924(P)/URT PWR control to maximum counterclockwise (CCW).

bq. Set T-827( )/URT Mode Selector to CW.
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br. Key the system with the CW handkey, and carefully adjust PWR control clockwise while obser-
ving AN/USM-116( ). If system is properly adjusted AN/USM-116( ) should not exceed 230 VRF when
PWR control is set fully clockwise. If an AN/USM-116( ) indication exceeds 230 VRF before the PWR
control is fully clockwise, STOP, unkey system, set T-827( )/URT Mode Selector to USB, set LOCAL/
REMOTE switch to REMOTE, and repeat procedure from step bj. through.br.

bs.  Unkey system and set T-827( )/URT frequency controls for 21. 000 MHz. Set LOCAL/REMOTE
switch to LOCAL.
bt. Key system with CW Key. The AN/USM-116( ) should indicate between 200 VRF and 240 VRF.

bu., With system still keyed, adjust AM-3924(P)/URT or AM-6909/URT Meter Cal (R14) for an
indication in watts on the Power Meter, equivalent of the AN/USM-116( ) voltage indication. (To con-
vert voltage to watts, use formula Watts=Voltage 2/50. Example 224 v2/50=1003 Watts.

bv.  Unkey system and set T-827( )/URT Mode Selector to USB.

bw. Set AM-3924(P)/URT or AM-6909/URT Key switch at TUNE KEY, and observe that Power
Meter indicates 150 + 50 Watts. If Power Meter indication is not within prescribed limits, perform
procedures in paragraph 2-43.

bx. Set T-827( )/URT Mode Selector to STDBY and allow five minutes for PA tubes to cool. Set
Mode Selector to OFF and AM-3924(P)/URT or AM-6909/URT Primary Power switch to OFF.

by. Slide AM-3924(P)/URT or AM-6909/URT into case and secure all front panel captive screws
on amplifier and exciter.

bz. Disconnect all test equipment and reconnect system cables in their normal operational configu-
ration as in figure 2-4.

2-41, AN/URT-23(V) ALIGNMENT PROCEDURES FOR SYSTEMS WITH LEVEL-SET POTENTIOMETERS.

2-42, To adjust system gain when the T-827( )/URT has an RF Amplifier assembly (A4) with gain
potentiometer R6 installed (paragraph 1-44) perform the procedure below.

a. Perform steps a. through be. of paragraph 2-40,

b. Loosen AM-3924(P)/URT or AM-6909/URT captive screws and slide chassis out from case.
Adjust APC ADJ (R12) and PPC ADJ (R11) fully clockwise. Slide chassis into case and secure.

c. Set T-827( )/URT frequency controls at that frequency which provided the highest ME-6D/U
indication recorded in step bb. of paragraph 2-40 (low gain frequency).

d. Loosen T-827( )/URT front panel screws and slide chassis out from case to the locked
position.

e. Defeat T-827( )/URT interlock switches by pulling plunger straight out.
WARNING
If the second alternative for accessing the RF output is being used
(at'VSWR Bridge), the T-827( )/URT must be closed prior to key-
ing the transmitter. Unkey the transmitter before opening the
T-827( )/URT to make RF amplifier adjustments, then close
T-827( )/URT to make keyed observations.

f. Locate A4A38R6 on top of the RF Amplifier and rotate R6 (GAIN ADJUST) fully counterclock-
wise (CCW).
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g. Set T-827( )/URT Mode Selector to USB.

h. Key system with LOCAL KEY and set SG-376/U channel A for standard input A and channel B
for standard input B. Insure that both channels are balanced at 150 mv and set output selector to AB.

CAUTION

While making the following adjustments, remember that the AM-
3924(P)/URT or AM-6909/URT APC ADJ and PPC ADJ have been

temporarily set to disable the power control circuits of the trans-
mitter.

i. Adjust T-827( )/URT RF Amplifier GAIN ADJ (A4A38R6) for an indication of 224 VRF on
AN/USM-116( ).

j. Unkey system and disconnect SG-376/U and ME-6D/U from J5. Set T-827( )/URT Mode
Selector to STDBY.

k. Slide T-827( )/URT chassis into case and secure with front panel screws.

1.  Loosen AM-3924(P)/URT or AM-6909/URT front panel captive screws and slide chassis out

of case to locked position. Defeat the interlock switches and allow five minutes for the system to stabi-
lize.

m. Set T-827( )/URT Mode Selector to CW. Adjust PPC ADJ (R11) fully counterclockwise (CCW).

n. Set T-827( )/URT frequency controls to that frequency which required the lowest audio input
recorded in step bd. of paragraph 2-40. Set LOCAL/REMOTE switch to LOCAL.

0. Key system with CW handkey and observe AN/USM-116( ).

p. Adjust PPC ADJ (R11) for an indication of 224 VRF on AN/USM-116( ). Lock PPC ADJ.
q. Unkey system.

r. Set T-827( )/URT Mode Selector to AM and set AM-3924(P)/URT or AM-6909/URT PWR con-
trol to maximum clockwise.

s. Set AM-3924(P)/URT or AM-6909/URT APC ADJ (R12) maximum counterclockwise (CCW).

t. Key system and observe AN/USM-116( ).

u. Increase APC ADJ (R12) until AN/USM-116( ) indicates 106 VRF (225 watts). Lock APC ADJ.
v. Unkey system.

w. Set T-827( )/URT frequency controls for 21,000 MHz and Mode Selector to CW.

x. Key system with handkey. The AN/USM-116( ) should indicate between 200 VRF and 240 VRF.

y.  With system still keyed, adjust AM-3924(P)/URT or AM-6909/URT Meter Cal (R14) for an
indication in watts on the Power Meter equivalent to the AN/USM-116( ) voltage indication.

NOTE

To convert volt%ge to watts, use formula Watts=Voltage 2/ 50.
Example: 224v4/50=1003 Watts.

z. Unkey system and set T-827( )/URT Mode Selector to USB.
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aa. Set AM-3924(P)/URT or AM-6909/URT KEY switch at TUNE KEY and observe that Power
Meter indicates 150 + 50 Watts. If Power Meter indication is not within prescribed limits, perform
paragraph 2-43. -

ab. ° Set T-827( )/URT Mode Selector to STDBY and allow five minutes for PA tubes to cool. Set
T-827( )/URT Mode Selector to OFF and AM-3924(P)/URT or AM-6909/URT Primary Power to OFF.

ac. Slide AM-3924(P)/URT or AM-6908/URT chassis into case and secure all front panel captive
screws on amplifier and exciter.

ad. Disconnect all test equipment and reconnect system cables in their normal operational con-
figuration as in figure 2-4.

2-43. TUNE POWER ADJUSTMENT.

2-44.  The reduced tune power output from the AM-3924(P)/URT can be varied by changing the value
of resistor R25 on APC-PPC assembly 1A1A6. The level of this output is set according to the require-
ments of the antenna coupler being used with the AN/URT-23(V). As shipped, the AM-3924(P)/URT
tune power output is factory set to approximately 200 watts (for use with Antenna Coupler Group AN/
URA-39). To adjust the tune power output level of the AM-3924(P)/URT, proceed as follows:

CAUTION

Reducing the value of resistor 1A1A6R25 increases the tune
power output level of the AM-3924(P)/URT. If too small a
value of resistor is used, the tune power output can exceed
the 1 KW rated output of the AM-3924(P)/URT. The value
of resistor 1A1A6R25 should never be less than 3, 3 K ohms.

CAUTION

The APC and PPC adjustments will always have to be reset
each time the tune power is changed.

a. If paragraph 2-40 or 2-41 has been performed previously, repeat steps a and b of that para-
graph; otherwise, perform paragraph 2-40 or 2-41 in its entirety.

b. Disconnect SG-376/U.

c.  Set the Key switch at TUNE KEY, verify TUNE lamp lights, and observe the reading on the front
panel Power Meter.

d. Determine whether the indication in step ¢ must be increased or decreased, to fall within the
limits for tune power required by the antenna coupler to be used with the AN/URT-23(V).

NOTE

To decrease the tune power, increase the resistance of resis-
tor 1A1A6R25,

e. Set the Key switch at NORMAL, and de-energize the AN/URT-23(V).
f. Locate and remove APC-PPC printed circuit board on the top left of the chassis (figure 5-7). -
g. Locate resistor 1A1A6R25 on two stand-off terminals on the board (figure 5-16).

h. Using the soldering technique explained in paragraph 5-34, remove and discard resistor
1A1A6R25.
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NOTE

Due to circuit differences, and APC-PPC settings, the value of
1A1A6R25 will vary between equipments. For approximately
200 watts of tune power, 1A1A6R25 will be approximately 5K.
For 50 watts, 1A1A6R25 will be 20K to 30K.

i. From stock, selecta fixed composition 1/4 watt resistor with a value which will produce the
desired tune power output. Carefully solder the resistor between the two stand-off terminals on hoard
1A1A6.

j. Replace APC-PPC assembly 1A1A6 in the AM-3924(P)/URT chassis.

k. Repeat steps b and e to determine if the tune power output is now within the required limits.

1. Repeat steps d through k until the desired tune power output is obtained.

m, Check the APC and PPC adjustments by performing steps bf through bz of paragraph 2-40 or
steps b through z of paragraph 2-41 as applicable.

2-45, PERFORMANCE CHECKS.

2-46, To ensure correct installation, perform the procedures in Section 3 for aill modes of operation
prior to releasing the equipment to operating personnel.

2-47, INTERFERENCE REDUCTION.

2-48, To reduce the possibility of RF interference, the system should be operated with all units bolt-
ed securely in their cases. The cable shielding, and ground connections in all fabricated cables should
be carefully inspected to ensure proper terminations. The complete bonding system should also receive
careful attention during installation. In addition, to assure a good ground for the antenna, the system
must be installed close to an effective, permanent ground termination. All ground straps between equip-
ments and between the system and the ground termination should be as short as possible, and connec-
tions should be clean and tight to ensure good bonding.

2-49, MODIFICATIONS REQUIRED FOR USE OF SECOND EXCITER.

2-50. GENERAL.

2-51, The AN/URT-23(V) system is designed for operation with the T-827( )/URT as an exciter.
However, with modification, the AM-3924(P)/URT allows a second exciter to be used for keying the
system as an RF source, while utilizing the T-827( )/URT as a frequency selector and source of stand-
by and operate control signals for the AM-3924(P)/URT. The second exciter must have an otherwise
unused keying switch or relay contact closure to ground, to key the AM-3924(P)/URT.

2-52, PARTS REQUIRED.

2-53. Table 2-11 lists the parts required to modify the AM-3924(P)/URT for exciter No. 2 operation.

2-54, MODIFICATION PROCEDURE.

2-55. To make the necessary changes to the AM-3924(P)/URT to permit use of a second exciter,
follow the procedure below. The reference designators listed in table 2-11 and on figure 2-6 will be
used for the new parts. Figure 2-6is a partial schematic of the AM-3924(P)/URT showing the modifi-
cations required. Carefully solder all connections and cover exposed terminations with plastic tape or
tubing. Use #22 AWG stranded wire, plastic insulated for 500 volts minimum for all wiring. During
the installation, do not disturb or remove existing wiring and connections unless directed to do so.
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TABLE 2-11. EXCITER NO. 2 MODIFICATION PARTS LIST

REF DESIG DESCRIPTION
1A1DS4 LAMP, NEON: MIL type MS25252NE2D
1A1S2 SWITCH, TOGGLE: MIL type MS35059-22
1A1XDS4 LAMPHOLDER: MIL type LH74LC13CN
1A2C23 CAPACITOR, FIXED CERAMIC: MIL type CK7T0AW152M
1A2CR1 DIODE: MIL type 1N3611
1A2J10 CONNECTOR, COAXIAL: MIL type UG-909B/U
1A2K2 RELAY, DPDT: MFR, Hi-G Corp, Winsor Locks, Conn.

(FMC 02289) P/N 2K1B126

1A2MP1 TERMINAL LUG: MFR, Vaco Products Co., Chicago, Ill.
(FMC 79061) P/N 6401

P8 CONNECTOR (Mates with 1A2A1J8) MIL type MS3106A -18-1S with
CLAMP, MS-3057-10A, or Bendix Corp, Scintilla Div, Santa
Ana, Calif. (FMS 12143) P/N 10-109618-1P with CLAMP
10-36233-183.

P10 CONNECTOR {Mates with J10) MIL type UG-88E/U

- CONNECTOR TO MATE WITH EXCITER NO. 2 RF OUTPUT
TERMINATION.

- CONNECTOR TO MATE WITH EXCITER NO. 2 KEYLINE AND }
GROUND RETURN TERMINA TION.

-- WIRE, #22 AWG, STRANDED, INSULATED (LENGTH ENOUGH
TO REACH TWICE EXCITER NO. 2 KEYLINE TERMINA TION
TO AM-3924(P)/URT CONNECTOR 1A2A1J8, PLUS APPROXI-
MATELY 15 FEET FOR CHASSIS WIRING).

- WIRE, COAXIAL TYPE RG-223/U, OR RG-58/U (LENGTH ENOUGH
TO REACH FROM EXCITER NO. 2 RF OUTPUT TERMINA TION
TO AM-3924(P)/URT CONNECTOR 1A2J10).

1A2CR2 DIODE: MIL type IN3611 (Use 1A2A1CR2 which is removed when
installing this modification).

- INSULATED STANDOFF (2 each): MFR Sealectro Corp.
Mamaroneck, N.Y. (FMC 98291), P/N ST-SM-ITUR-C4.
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Figure 2-6.

AM-3924(P)/URT

Exciter No. 2 Modifications, Schematic Diagram

WARNING

Primary power will be present at some chassis connections and
at the connections in the rear of the case, unless primary power
is shut off at the system source.

a.

b.

Deenergize and secure the system by shutting off the primary power at its source.

Slide the AM-3924(P)/URT chassis out from the case until the chassis slides lock. Discharge

internal capacitors of Power Line filter FL1/J5 by shorting terminals A, B, and C to ground with a

shorting probe.

c.
1A1XDS4 in the hole.

d. Open the access d
install toggle switch 1A1S2

e.

f.

oor on the front panel.
in the hole.

Install indicator lamp 1A1DS4 in the lampholder 1A1XDS4.

Punch out the plug button in the front panel, next to the Power meter, and install lampholder

Punch out the plug button over the Key switch, and

Solder a length of wire (approximately two feet) to terminal 6 of 1A1XC29, the socket for elec-

trolytic capacitor 1A1C29. Dress the wire along the cable and through the hole behind the front panel
to the underside of the chassis, to the newly installed switch 1A1S2. Cut and solder the wire to terminal

1 of 1A1S2,
g.

Solder a length of wire (approximately 6 inches) to terminal 2 of 1A1S2. Dress the wire along

the chassis cable to Key switch 1A1S3. Cut and solder the wire to terminal 4 (ground) of 1A1S3.
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h.  Solder a length of wire (approximately two feet) to terminal 3 of 1A1S2. Dress the wire along
the chassis cable and through the hole behind the front panel, up to STANDBY lampholder 1A1XDS2,
Cut and solder the wire to terminal 1 of 1A1XDS2 (in addition to the white-black-violet wire already
there).

i Solder a length of wire (approximately two feet) to terminal 4 of 1A1S2. Dress the wire along
the chassis cable and through the hole behind the front panel, up to the newly installed lampholder
1A1XDS4. Cut and solder the wire to one terminal of 1A1XDS4.

iR Solder a length of wire (approximately two feet) to the unsoldered terminal of lampholder
1A1XDS4 (NOT the terminal used in step i). Dress the wire along the chassis cable to BLOWER fuse
holder 1A1XF4, Cut and solder the wire to terminal 2 of 1A1XF4 in addition to the red wire already
there.

k. This completes the modifications to the main chassis. Use lacing cord to spot tie the newly
installed wires in place.

WARNING
The AM-3924(P)/URT chassis weighs approximately 125 pounds

with the PP-3917/UR installed. Do not attempt to remove the
chassis from the case without assistance.

CAUTION

Disconnect 1A2P3 bracket before attempting to unscrew the con-
nector jackscrews, to avoid shearing the connector pins.

1. Disconnect the cables at the rear of the chassis. Release the chassis slide locks, and pull the
chassis off from the slides. Set the chassis in a safe place while working on the case.

m. Fabricate a small bracket according to the instructions contained in figure 2-7, to mount relay
1A2K2 and 1A2CR2., Drill two holes in the rear of the case next to connector 1A2J9 for mounting the
bracket, as shown in figure 2-7. Mount the relay to the bracket, installing the ground lug under one of
the screws convenient to the relay terminals.

NOTE

To facilitate wiring, do not mount the bracket to the
case at this time.

n. Remove the cover from filter box 1A2A1 on the inside rear of the case,
0.  Punch out the plug button on the top side of the filter box, and install capacitor 1A2A1C23.

p. Solder a length of wire (approximately 6 inches) to the terminal of 1A2A1C23 inside the filter
box., Cut and solder the other end of the wire to pin F of 1A2A1J8 (accessories connector).

q. Replace the cover on filter box 1A2A1.

r. Remove diode 1A2A1CR2 from between the end terminals of 1A2A1C14 and 1A2A1E1, Install
the diode on the insulated terminals on the new relay bracket.

NOTE

Hereinafter, diode 1A2A1CR2, which was removed
from the filter box and installed on the relay bracket
will be called 1A2CR2.
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s.  Cut the cable lacing on the cable to capacitors 1A2A1C1 through 1A2A1C14. '@3

t. Unsolder the wire from 1A2A1C14, Dress the wire along the cable and solder to pin 7 of
1A2K2.

u. Solder a length of wire (approximately 1 foot) to 1A2A1C14. Dress the wire along the cable,
cut to length, and solder to pin 5 of 1A2K2.

. v. Solder a length of wire (approximately one and a half foot) to 1A2A1C23. Dress the wire along
the cable, cut to length, and solder to pin 4 of relay 1A2K2,

w. Carefully extract the end of the white-black-brown wire (installed by manufacturer for use in
this modification) from the cabling beneath the filter box. Dress the wire along the cable, cut to length,
and connect (but do not solder) to terminal 6 of 1A2K2,

X. Unsolder the wire from 1A2A1E1. Dress the wire along the cable, cut to length, and solder
to the anode of 1A2CR2 on the relay bracket.

y. Solder a short length of wire between the cathode of 1A2CR2 on the relay bracket, and pin 7
of relay 1A2K2.

z. Solder a length of wire (approximately one and a half feet) to the terminal of capacitor 1A2A1C1.
Dress the wire along the cable and connector (but do not solder) to terminal 2 of relay 1A2K2.

aa. Carefully install diode 1A2CR1, cathode to pin 2, and anode to pin 6 of 1A2K2. Solder the con-
nections on pins 2 and 6 of 1A2K2.

ab.  Cut the coaxial cable from 1A2J9 to 1A2P1 at a point where the cut ends of the coaxial cable
can be conveniently dressed and soldered to relay 1A2K2,

ac. Dress the two ends of the coaxial cable and solder the shields to the solder lug previously in-
stalled under one of the relay mounting screws. If available, solder ferrules may be used to terminate )
the coaxial cable shields.

ad.  Solder the center conductor of the coaxial cable from 1A2J9 to pin 1 of 1A2K2.

ae, Solder the center conductor of the coaxial cable from 1A2P1 to pin 3 of 1A2K2,

af. Install the UG-909B/U connector 1A2J10 on the end of a 6 inch length of coaxial cable (type
RG-223/U or RG-58/U).

ag.  Punch out the plug bottom in the rear of the case just beneath connector 1A2J9, and install
cennector 1A2J10 (with cable attached).

ah. Dress the coaxial cable from 1A2J10 to relay 1A2K2., Cut the cable to length, and dress and
solder the cable shield to the solder lug next to the relay. Connect the cable center conductor to pin 8
of 1A2K2.

ai. Mount the bracket containing relay 1A2K2 to the rear wall of the case,

aj. Dress all cables so that nothing protrudes in front of the line filter (1A2FL1) and spot tie with
lacing cord.

ak. Replace the chassis on the chassis slides and carefully connect the chassis cables.

al. Push the chassis back into the case and tighten the front panel captive screws to secure.
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am. Using stencils or paint, mark the AM-3924(P)/URT front panel next to the newly installed
components. Mark 1A1DS4 as EXCITER NO. 2. Mark 1A1S2 switch open position as EXCITER NO. 1,
and switch closed as EXCITER NO. 2.

an. Refer to paragraph 2-56 for external cable modifications required.

2-56. SYSTEM CABLE MODIFICATIONS.

2-57, After the AM-3924(P)/URT has been modified for use with exciter no. 2, modify the system
cabling as follows:

a, Obtain cable connectors which will mate with the RF output, and keyline and keyline return
(ground) connections of exciter no. 2,

b. Fabricate a coaxial cable which will reach from the RF output of exciter no. 2 to AM-3924(P)/
URT connector 1A2J10. Use RG-223/U or RG-58/U cable, and install a UG-88E connector to mate with
1A2J10, and the appropriate connector to mate with exciter no. 2 RF output at the other end.

c. Fabricate a two wire cable using #22 AWG stranded insulated wire, for the keyline and
ground connections. For the termination at AM-3924(P)/URT, use one of the types of connectors
listed for plug P8 (to mate with connector 1A2J8). On P8, wire the keyline to pin F and the ground
termination to pin A. Then use a short length of buss wire to short terminal D to terminal B on the
connector (figure 2-T7). Refer to the exciter no. 2 technical manual for cable terminations at that end.

d. Install the fabricated cables.

2-58, MANUAL CORRECTIONS.

2-59. After the modification for using exciter no. 2 is complete, make the following changes to this
manual, to ensure correct operation by all personnel.

a. Correct figures 2-4, 5-24, and 5-18 to show the wiring changes made during the modification
(use figure 2-6 as a guide).

b. Add the repair parts listed in table 2-11 to the parts list in Section 6.

c. Add a note stating ""See paragraph 2-60 for information relating to operation of units with
EXCITER NO. 2 modification" after the following:

)
(2
(3
(4)
(5)

d. Intable 3-4 (Preliminary Settings), under AM-3924(P)/URT, add: EXCITER NO. 1 --
EXCITER NO. 2 switch --- EXCITER NO. 1 position.

e. Intable 3-5 (Common Symptoms of System Malfunction) add: 'System will not key --
EXCITER NO. 1 - EXCITER NO. 2 switch in wrong position".
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2-60. OPERATION USING EXCITER NO. 2.

2-61, The functions performed by exciter no. 2, when used with the AN/URT-23(V), are limited to
controlling keying, and supplying an RF input to the AM-3924(P)/URT. Equipment turn on, standby/
operate, and operate signals, and AM-3924(P)/URT frequency selection will still be controlled by the
T-827( )/URT.

2-62, EQUIPMENT TURN-ON,

2-63. To turn on the equipment and prepare it for operation using exciter no. 2, proceed as follows:

a. Energize the equipment and set up for operation in the LSB mode, using exciter no. 1 (T-827
( )/URT and the procedures described in paragraph 2-35.

b. Refer to the technical manual for exciter no. 2, and energize and set up exciter no. 2 for
operation in the desired mode.

Cc. Proceed to paragraph 2-64 to tune the system.
2-64. TUNING.
2-65. To tune the system, proceed as follows:
a.  Set the AM-3924(P)/URT EXCITER NO. 1 - EXCITER NO. 2 switch at EXCITER NO. 1,

b. Set up the AN/URT-23(V) in the normal manner for the desired operating frequency, using
the desired procedure under paragraph 3-32.

c. Unkey the AN/URT-23(V).

d. Set up exciter no. 2 for the desired operating frequency, in the desired mode of operation.

CAUTION

The PPC circuits within the AM-3924(P)/URT are designed for
limiting RF output to provide circuit protection. Fore more
efficient operation, initially key exciter no. 2 at reduced power,
then adjust exciter no. 2 for 1 KW output from the AM-3924(P)/
URT.

e. Reduce the RF output of exciter no. 2.to minimum.
f. Set the EXCITER NO. 1 - EXCITER NO. 2 switch at EXCITER NO, 2.

g. Key the AN/URT-23(V) from exciter no. 2, and adjust exciter no. 2 RF output for 1 KW RF
output from the AM-3924(P)/URT.

2-66. OPERATION.
2-67. To operate the AN/URT-23(V) using exciter no. 2, first perform the turn on and tuning proce-
dures according to paragraphs 2-62 and 2-64 above, then proceed with operation in the desired mode,

keying the system from the exc¢iter no. 2. To change frequency, repeat paragraph 2-64 at the new
frequency.
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SECTION 3

OPERATION

NOTE

All references to the AM-3924(P)/URT in this section will also
apply to the AM-6909/URT unless otherwise indicated.

3-1. FUNCTIONAL OPERATION.

3-2. GENERAL.

3-3, The AN/URT-23(V) is a 1 KW single-sideband Radio Transmitting Set capable of general pur-
pose voice, CW, and FSK transmissions on any one of up to 280, 000 channels in the 2, C to 30.0 MHz
frequency range. The exact spacing and number of operating channels available depends on the mod=el
of T-827( )/URT delivered with the AN/URT-23(V). In surface ship and shore installations, Anrt:nna
Coupler Group AN/URA-38 is normally used with the AN/URT-23(V) to automatically match the impe-
dance of the system antenna to the 50-ohm transmission line. However, provisions are included to
allow operation with any 50-ohm antenna coupling system. The following paragraphs cescribe the
sequence of operation for any system configuration in which the AN/URT-23(V) may be installed.

3-4. AUTOMATIC OPERATION WITH ANTENNA COUPLER GROUP AN/URA-38,

3-5. TURN-ON.

3-6. Turning on the AM-3924(P)/URT PRIMARY POWER switch applies primary power to the PP-
3916/UR (or PP-3917/UR). The power supply converts this input to 115-volt single phase power for
the T-827( )/URT and AN/URA-38.

3-1. Setting the T-827( )/URT Mode Selector switch at STDBY energizes the T-827( )/URT power
supply as well as two standby relays in the AM-3924(P)/URT. One relay energizes the interna! power
supplies, applying DC operating voltages to the control and protective circuits, and filament voitages to
the electron tubes. Also, theother ciergized standby relay connects 115 volts, 400 Hz, single phase
power to the blower and indicator lamps, causing the STANDBY indicator to light. (An invertci ¢ircuit
supplies the 115 volts, 400 Hz when the PP-3916/UR is used). A time delay in the AM=3924(P}/URT
forces the system to remain in this condition for three mirnutes regardless of any further actions at the
T-827( )/URT, to allow the filaments of the electron tubes sufficient time to warn up.

3-8. Advancing the T-827( )/URT Mode Selector switch beyond STDBY energizes the AM-3524(P)/
URT operate relay to connect three phase primary power to the high voltage power supplies in the PP~
3916/UR (or PP-3917/UR) to produce the 2250 and 500 VDC required to power the electron tubes in the
AM-3924(P)/URT. Also the STANDBY indicator is extinguishcd and the OPERATE indicator is turned
on, indicating that the AM-3924(P)/URT is now fully energized and ready for operation.

3-9. INITIAL SET-UP.

3-10. The screen, bias, and plate voltages of the electron tubes are checked prior to keviig the sys-
tem by switching the Multipurpuse meter switch through its various positions. If these voltages are
correct, the system is keyed (without modulation) and the plate currents are checked. Final awplifier
plate currents are adjusted with the front panel PA BIAS control. Maintenance procedures are re-
quired if any of the other parameters need adjustment.
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3-11. TUNING.

3-12. Setting the frequency selector controls on the T-827( )/URT front panel automatically tunes all
required circuits in both the T-827( )/URT and the AM-3924(P)/URT. (The AM-3924(P)/URT FRE-
QUENCY MC switch must be set at AUTOMATIC.) Turning on the C-3698/URA-38 POWER switch
causes the tuning elements inthe CU-938/URA-38 to go to home (a predetermined position from which
the tuning cycle is started.) Momentarily keying the system initiates the automatic tuning cycle, during
which the AN/URA-38 automatically holds the system keyed and causes the AN/URT-23(V) to produce a
200 watt CW signal on which to tune. When the cycle is completed, the READY lamp on the C-3698/
URA -38 front panel will light, and control of the system is returned to the T-827( )/URT. The entire
system is now tuned and ready for full power transmissions.

3-13. OPERATION.

3-14. T.e desired mede of cperation is selected at the T-827( )/URT Mode Selector switch. The
system then can be keyed and transmissions made as desired. The AN/URA-38 will automatically fine-
tune as 1 osaired to compensate for variations in antenna impedance, thus maintaining the required load
for the AM-3924(P)/URT. Automatic average and peak power centrol signals produced by the AM-3924-
(P)/URT control the T-827( )/URT to maintain the RF power output at a maximum 1 KW PEP (lower if
front panei PWR control has been adjusted). Forward and reflected power on the transmission line can
be mcasured or monitored with the Power meter and Power meter switch. If any of the power supplies
become cverloaded, its indicating-type fuse will open and indicate the fault. Overload detectors in the
AM-3324{P)/URT and AN/URA-38 unkey the system when other faults occur, and provide audible and
visual indication of the overload condition. (The audible alarms can be disabled.) If a frequency
~hanue involving the MCS or KCS controls on the T-827( )/URT is made during operation, the AN/URA-
38 will automatically home and halt until the system is momentarily keyed. The AN/URA -38 will then
retune [or the new operating frequency as previously explained in paragraph 3-11,

3-15. STLENT OPERATION WITH ANTENNA COUPLER GROUP AN/URA-38,

3-16. 3i'ent operation (tuning without RF power) is identical to the procedures explained in paragraphs
3-5 throuch 3-13, with the exception of tuning. The AN/URA-38 is tuned in a silent mode using the
LEFT and RIGHT pushbuttons, ELEMENT POSITION meter, and L-C switch on the C-3698/URA-38
front pane! as explained in NAVSHIPS 0967-1P-204-0010 for the AN/URA-38 ur NAVSHIPS 0967-LP-
207-6010 for the AN/URA-38A. Full power transmissions then can be keyed as required. In the silent
mode, the AN/URA -38 will automatically fine tune as required during the transmission the same as was
done in auiomatic operation,

3-17. MANUAL OPERATION WITH ANTENNA COUPLER GROUP AN/URA-38.

3-1¢, Manual operation is identical to the procedures explained in paragraphs 3-5 through 3-13 with
the excoption of tuning. The system is keyed by holding the AM-3924(P)/URT Key switch at TUNE KEY,
ana tiie AN/URA~38 is tuned using the LEFT and RIGHT pushbuttons. L-C sqitch and DISCRIMINATOR
NULL mel=r on the C-3698,/URA-38 front panel as explained in NAVSHIPS 0967-LP-204-0010 for the
AN/ URA-33 or NAVSHIPS 0967-LP-297-6010 for the AN/URA-38A. Full power transmissions then can
be keyed as required. However, in this mode of operation, there is no automatic fine-tuning of the AN/
URA -38 during transmission. '

3-19. OPERATION WITH ANY 50 OHM ANTENNA SYSTEM.

3-20. Opera‘ion with a 50-chm antenna system other than the AN/URA-38 is the same as explained

in paragraphs 3-5 through 3-13, with the exception of tuning. After the operating frequency is selected
at the T-827( }/URT, the system is keyed by holding the Key switch at TUNE KEY. (As shipped. the
AN/URT-23(V) is set for a 200 watt output for tuning. If a lower output is required., a resistance value
in the AM-3524(P)/URT can be changed to provide the necessary level of tune power (Section 2). ) The
antenna sys>iem 1s then adjusted as required (refer to the technical manual for the equipment being used).
If requirer, thec REFLECTED PWR positions of the Power meter switch and the Power meter can Le
used to tune the antenna coupler for minimum reflected power.
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3-21. DESCRIPTION OF OPERATING CONTROLS AND INDICA TORS.

3-22. RADIO TRANSMITTER T-827( )/URT.

3-23. All controls and indicators required for operation of the T-827( )/URT are located on the front
panel (figure 3-1). Table 3-1 lists each operator coatrol and indicator and its function.

3-24, RADIO FREQUENCY AMPLIFIER AM-3924(P)/URT.

3-25. All controls and indicators required for normal operation of the AM-3924(P)/URT are located
on the front panel (figure 3-2). Those controls used for initial setup are located under the hinged door
located in the lower center of the front panel. Table 3-2 lists each operating control and indicator and
its function.

3-26. POWER SUPPLY PP-3916/UR.

3-217. There are no operating controls located on the PP-3916/UR front panel. Only two indicating
type fuses and an indicator lamp are provided. The two fuses (24V, 8A and FAN 1/4A) protect their
respective circuits against overload. In either case, the indicator in the fuse holder lights when the
fuse opens. The POWER ON indicator lights to indicate that the PP-3916/UR inverter has been ener-
gized. (This provides 115 VAC, 400 Hz, single phase power for the AM-3924(P)/URT blower and
indicator lamps.)

Figure 3-1. Radio Transmitter T-827( )/URT, Operating Controls, Indicators,
and Connectors
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TABLE 3-1. RADIO TRANSMITTER T-827( )/URT, OPERATING CONTROLS,
INDICATORS, AND CONNECTORS

CONTROL/INDICATOR/
CONNECTOR

FUNCTION

LOCAL ISB HANDSET switch

HANDSET connector

FUSE (with indicator)

FUSE (with indicator)

LOCAL-REMOTE switch

LSB LINE LEVEL switch

Selects either USB or LSB handset audio
input and output when Mode Selector is
at ISB.

Switch Position Equipment Response

LSB Connects handset micro-
phone and earphone to
LSB channel.

USB Connects handset micro-
phone and earphone to
USB channel.
Used to connect handset to T-827( )/URT.

Protects T-827( )/URT against overload;
indicator glows when fuse is open.

Protects T-827( )/URT against overload;
indicator glows when fuse is open.

Selects local or remote key and input to
T-827( )/URT.

Switch Position Equipment Response

LOCAL T-827( )/URT keying
and input accomplished
locally by operator.

EMOTE T-827( )/URT keying
and input accomplished
from a remote loca-
tion.

Selects range for LSB LINE LEVEL meter.

Switch Position Equipment Response

-10 dB 10 dB has to be sub-
tracted from LSB LINE
LEVEL meter indica-
tion.

+10 dB 10 dB has to be added
to LSB LINE LEVEL
meter indication.
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TABLE 3-1. RADIO TRANSMITTER T-827( )/URT, OPERATING CONTROLS,
INDICATORS, AND CONNECTORS (Cont.)

CONTROL/INDICATOR/
CONNECTOR FUNCTION
LSB LINE LEVEL meter Indicates LSB audio input line level.
Mode Selector switch Selects T-827( )/URT mode of operation.
Switch Position Equipment Response
OFF No power is applied.
STDBY Energizes tube fila-
ments.
LSB T-827( )/URT operates
in LSB mode.
FSK T-827( )/URT operates
in FSK mode.
AM T-827( )/URT operates

in compatible AM mode
(USB modulation plus
carrier).

cwW T-827( )/URT operates
in CW mode. Trans-
mitted frequency is at
front panel frequency

setting,

USB T-827( )/URT operates
in USB mode.

ISB Simultaneous transmiss-

ion on LSB and USB dur-
ing remote operation.
Transmission on either
LSB or USB during local
operation‘.

ISB/FSK T-827( )/URT operates
in ISB/FSK mode. Simul-
taneous transmission of
voice on LSB and FSK on

USB.
USB LINE LEVEL switch Selects range of USB LINE LEVEL meter.
Switch Position Equipment Response
-10 dB 10 dB has to be subtract-

ed from USB LINE LEVEL
meter indication.
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TABLE 3-1. RADIO TRANSMITTER T-827( )/URT, OPERATING CONTROLS,
INDICATORS, AND CONNECTORS (Cont. )

CONTROL/INDICATOR/
CONNECTOR FUNCTION

USE LINE LEVEL switch (cont.) Switch Position Equipment Response

+10 dB 10 dB has to be added to
USB LINE LEVEL meter
indication,

USB LINE LEVEL meter Indicates USB audio input line level.

KEY jack Used to connect local CW Handkey to
T-827( )/URT.

CPS switch Selects 100 Hz digit of desired operating
frequency; digit selected will be displayed
at CPS pointer.

10 MCS control Selects 10 MC digit of desired operating
frequency; digit selected will be displayed
in window above control.

1 MCS control Selects 1 MC digit of desired operating
frequency; digit selected will be displayed ) }
in window above control.

100 KCS control Selects 100 KC digit of desired operating
frequency; digit selected will be displayed
in window above control.

10 KCS control Selects 10 KC digit of desired operating
frequency; digit selected will be displayed
in window above control.

1 KCS control Selects 1 KC digit of desired operating
frequency; digit selected will be displayed
in window above control.
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TABLE 3-2. RADIO FREQUENCY AMPLIFIER AM-3924(P)/URT, OPERATING
CONTROLS AND INDICATORS

CONTROL/INDICATOR FUNCTION

Multipurpose meter Provides indications of the final and
driver amplifier parameters as
selected with the Multipurpose
meter switch.

Multipurpose meter Selects the final and driver amplifier
switch parameters to be monitored with the
Multipurpose meter. The parameters

selected are:

Switch Position Equipment Response
DRIVER 2 Multipurpose meter
AMPERES indicates cathode

current of driver
amplifier tube

1A1A1V2,
DRIVER 1 Multipurpose meter
AMPERES indicates cathode

current of driver
amplifier tube

1A1A1V1,
PA PLATE 2 Multipurpose meter
AMPERES indicates cathode

current of final
amplifier tube

1A1V2,
PA PLATE 1 Multipurpose meter
AMPERES indicates cathode,
current of final
amplifier tube
1A1V1,
INPUT PWR RF level applied to
0-150 MW input of driver

amplifier by ex-
citer is connected
to Multipurpose

meter,
PA PLATE DC voltage applied to
VOLTS plates of final am-

plifier tubes V1
and V2 is connected
to Multipurpose

meter,
DRIVER DC voltage applied to
PLATE plates of driver am-
VOLTS plifier tubes V1 and

V2 is connected to
Multipurpose meter.
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TABLE 3-2. RADIO FREQUENCY AMPLIFIER AM-3924(P)/URT, OPERATING
CONTROLS AND INDICATORS (Cont.)

CONTROL/INDICATOR

FUNCTION

Multipurpose meter switch (cont. )

Elapsed time meter

Overload alarm

Power meter

Power meter switch

Primary power fuses (three used,
with indicators)

BLOWER 1.0 A fuse (with
indicator)

EXCITER COUPLER 3.0 A fuse
(with indicator)

500 VDC 1.5 A fuse (with indicator)

PRIMARY POWER switch

Power Transformer 1A1T1 fuse (with
indicator)

Switch Position Equipment Response

PA-DRIVER DC voltage anolied to

SCRNS VOLTS screen grids of final
amplifier tubes V1 and
V2 and driver amplifier
tubes V1 and V2 is con-
necte< to Multipurpose
meter.

Records number of hours of filament on time
for the electron tubes.

Provides an audible indication when an over-
load occurs. The alarm can be disabled by
setting the Gverload alarm switch at DISABLE
ALARM.

Provides an incdication of forward or reflected
output power in the ranges selected with the
Power meter switch,

Selects range of forward or reflected power to
be monitored with Power meter.

Provides overload protection to each phase of
the primary power input. If'the fuse in any
phase opens, the associatec incicator will
light.

Protects the blower against overload; indica-
tor lights if fuse opens.

Protects the 115 volt single phase primary
power output to the T-827( )/URT and AN/
URA -38 (if used) from overload; indicator
lights when fuse opens.

Protects the 500 VDC supply from overload
within the AM-3924(P)/URT; indicator lights
if fuse opens.

When set at ON, primary power is supplied
to AM-3924(P)/URT, T-827( )/URT, and
AN/URA-38 (if used).

Provides overload protection to transformer;
indicator lights if fuse opens.
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TABLE 3-2. RADIO FREQUENCY AMPLIFIER AM-3924(P)/URT, OPERATING
CONTROLS AND INDICATORS (Cont.)

CONTROL/INDICATOR

FUNCTION

PWR control

PA BIAS control
OVERLOAD indicator

Overload switch

TUNE indicator lamp

STANDBY indicator lamp
OPERATE indicator lamp

FREQUENCY MC selector switch

FREQUENCY MC indicator window

Key switch

Enables RF power output to be varied without
disturbing APC and PPC adjustments. Nor-
mally set maximum CW.

Enables bias voltage to final amplifier tubes
V1 and V2 to be adjusted.

Lights to provide a visual indication when an
overload occurs.

Determines condition of overload circuits.

Switch Position Equipment Response

ALARM Overload alarm is
enabled.

DISABLE Audible cverload

ALARM alarm is disabled.

RESET Overload circuit is

(spring- reset

loaded)

Lights when 1A1SS3 is depressed to TUNE KEY
or the associated antennna coupler (AN/URA-38A)
request tune power.

Lights when AM-3924(P)/URT is in a standby
condition.

Lights when AM-3924(P)/URT is ready to
transmit.

When set at AUTOMATIC, a five wire code
from the T-827( )/URT is used to automa-
tically tune the AM-3924(P)/URT to the
selected band. When set at any one of the
other nineteen positions, a five wire code
is internally generated to automatically
tune the AM-3924(P)/URT to the selected
band.

Indicates band to which the AM-3924(P) URT
is tuned.

Provides a method bv which AM-3924(P) URT
can be keved locallv,
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TABLE 3-2, RADIO FREQUENCY AMPLIFIER AM-3924(P)/URT, OPERATING
CONTROLS AND INDICATORS (Cont.)

CONTROL/INDICATOR FUNCTION
Key switch (cont.) Switch Position Equipment Response
NORMAL Keying of AM-3924(P)/

URT is accomplished
from T-827( )/URTor
AN/URA-38,

TUNE KEY AM-3924(P)/URT and
T-827( )/URT are
keyed to produce a low
power carrier for
tuning purposes.

LOCAL KEY AM-3924(P)/URT and
T-827( )/URT are
keyed for a normal
power output as re-
quired by maintenance
procedures,

3-28. POWER SUPPLY PP-3917/UR.

3-29. The PP-3917/UR is an optional subassembly for 400 Hz primary power operation cf the AM-
3924(P)/URT, and is completely enclosed when the AM-3924(P)/URT is in its case. Therefore, there

are no operating controls or indicators for the PP-3917/UR. PP-3917/UR cannot be installed in the
AM-6909/URT.

3-30. ANTENNA COUPLER GROUP AN/URA -38.

3-31. All controls and indicators required for the operation of the AN/URA-38 are located on the
C-3698/URA -38 front panel (figure 3-3). Table 3-3 lists each operator control and indicator and its
function.

3-32. OPERATING PROCEDURES.

3-33. The operating procedures listed below provide the required information to operate the AN/
URT-23(V) with the AN/URA-38 or any other antenna coupler. In all cases, the procedures are iden-
tical with the exception of the method of tuning. When using an antenna coupler other than the AN/
URA-38, supplement the tuning procedures below with the operating instructions in the manual for that
equipment. The initial set-up procedures need be performed only when the equipment is energized the
first time during any given operating period.

CAUTION

When operating the AN/URT-23(V) the first time after installa-
tion or maintenance, determine that the system alignment pro-
cedure (paragraph 2-35) has been performed. If an abnormal
indication is observed during the procedure, refer to paragraph
3-59 before proceeding to the next step.

NOTE

For emergency shutdown, set AM-~3924(P)/URT primary power
switch to OFF.
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Figure 3-3. Antenna Coupler C-3698/URA-38, Operating
Controls and Indicators

TABLE 3-3. ANTENNA COUPLER CONTROL C-3698/URA-38, OPERATING
CONTROLS AND INDICATORS

CONTROL/INDICATOR FUNCTION

DISCRIMINATOR NULL meter Provides an indication of L. or C element
mistuning as selected by L-C switch during
manual mode of operation,

ELEMENT POSITION meter Provides an indication of L or C element
positioning as selected by L-C switch.

L-C switch Selects metering and switching required to
tune L or C element during manual and
silent modes of operation.

LEFT pushbutton When depressed, tuning element selected by
L-C switch is repositioned towards the home
position which moves deflection of DISCRI-
MINATOR NULL or ELEMENT POSITION
meter to jeft of scale.
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TABLE 3-3. ANTENNA COUPLER CONTROL C-3698/URA -38, OPERATING

CONTROLS AND INDICATORS (Cont. )

CONTROL/INDICATOR

FUNCTION

RIGHT pushbutton

TUNING indicator

READY indicator

Mode Selector switch

RETUNE pushbutton

Overload alarm

FUSES 1. 50A (two used, with
indicators)

STANDBY indicator lamp

When depressed, tuning element selected by
L-C switch is repositioned toward the far
end stops which moves deflection of DIS-
CRIMINATOR NULL or ELEMENT POSITION
meter to right of scale.

Lights when either servo motor is operating.

Lights when elements have been completed
tuning during automatic mode of operation.

Selects AN/URA-38 mode of operation.

Switch Position Equipment Response
MANUAL Permits manual tuning.
SILENT Permits coarse man-

ual tuning without RF
power. Fine tuning
is automatic.

AUTO All tuning is auto-
matic.

When depressed with Mode Selector switch at
AUTO or SILENT, a home cycle is initiated.

Provides an audible indication when a
pressure or temperature overload exists
in the CU-938/URA-38. (OVERLOAD
switch must be set at ALARM.)

Protects the AN/URA -38 against overload;
indicator glows when either fuse opens.

Lamp will be lighted except when the
associated transmitter is Keyed. The
lamp provides visual indication of the

Key Hold and Surveillance Defeat circuits.
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TABLE 3-3, ANTENNA COUPLER CONTROL C-3698/URA-38, OPERATING "*‘3
CONTROLS AND INDICATORS (Cont.) bt
CONTROL/INDICATOR FUNCTION
OVERLOAD switch When set at ALARM, audible overload alarm

is connected to overload circuit,

OVERLOAD indicator Glows to provide a visual indication when a
pressure or temperature overload exists in
CU-938/URA-38,

POWER switch Controls primary power application to AN/
URA-38,

POWER indicator Glows when AN/URA-38 is energized.

OVERLOAD RESET switch (28V) | Protects the 28 VDC supply from overload.

3-34. INITIAL SET-UP.

3-35. The following procedures only need be performed the first time the system is energized during
any one given operating period.

NOTE

When setting equipment T-827( )/URT to desired operational
frequency, assure proper dial frequency offset from assigned
frequency (where appropriale) in accordance with the Insflruc-
tion procedure in JANAP-195, Basic Armed Forces Communi-
cation Plan.

a. Set all controls as listed in table 3-4.

b. Set AM-3924(P)/URT PRIMARY POWER switch to ON,

c. Set T-827( )/URT Mode Selector switch at STDBY. AM-3924(P)/URT blower will energize.
and STANDBY indicator will light. PP-3916/UR (if used) POWER ON indicator will light.
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TABLE 3-4. PRELIMINARY SETTINGS

EQUIPMENT CONTROL SETTING
T-827( )/URT Mode Selector switch OFF
LOCAL-REMOTE switch LOCAL
AM-3924(P)/URT PRIMARY POWER switch OFF
Overload switch ALARM
Key switch NORMAL
FREQUENCY MC switch AUTOMATIC
C-3698/URA-38 OVERLOAD switch ALARM
POWER switch OFF
Other Exciters Primary Power switch OFF
Other Antenna Primary Power switch OFF
Couplers
NOTE

After three minutes, AM-3924(P)/URT
time delay relay will energize, and sys-
tem can be operated.

d. Set T-827( )/URT Mode Selector switch at ISB, LSB, or USB. After the three minute
warm up period has elapsed, the AM-3924(P)/URT STANDBY indicator will extinguish, and OPERATE
indicator will light,.

e, Set AM-3924(P)/URT Multipurpose meter switch at PA-DRIVER SCRNS VOLTS. Multi-
purpose meter should indicate 290 + 50 VDC.

f. Set Multipurpose meter switch at DRIVER PLATE VOLTS. Multipurpose meter should
indicate 500 + 75 VDC at nominal line voltage.

g. Set Multipurpose meter switch at PA PLATE VOLTS. Multipurpose meter should indicate
2250 + 225 VDC at nominal line voltage.

h. Open access door on AM-3924(P)/URT front panel. Set Key switch at LOCAL KEY. _Set
Multipurpose meter switch at PA PLATE 1 AMPERES and then at PA PLATE 2 AMPERES. Note
Multipurpose meter indication at both settings.

CAUTION

Excessive idle plate current (above 330 MA with no
RF signal) will damage the AM-3924(P)/URT final
amplifier tubes. Do not key system for long periods
until the PA BIAS is properly adjusted.
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i. Set Multipurpose meter switch at the position which provided the lowest indication in step h.
i. Observe Multipurpose meter and carefully rotate PA BIAS control to provide an indication

of 240 MA.

k. Set Multipurpose meter switch to the position not used in step i. Multipurpose meter should
indicate 280 MA or less.

1. Set Multipurpose meter switch at DRIVER 1 AMPERES and then at DRIVER 2 AMPERES.
Note Multipurpose meter indication at both settings. The lower indication should be 320 MA, and the
higher indication should not exceed 400 MA,

m. Set AM-3924(P)/URT Key switch at NORMAL,

n. Proceed to paragraph 3-36 and tune system as required.

3-36. TUNING.
3-31. The required tuning procedures depend on the mode of operation used when operating with
the AN/URA-38 or the type of antenna coupler used in place of the AN/URA-38. Select the correct

tuning procedure from the information provided in paragraphs 3-38 through 3-44.

3-38. ANTENNA COUPLER GROUP AN/URA -38 AUTOMATIC TUNING.

3-39. To tune the system when operating with the AN/URA-38 in an autornatic mode, proceed as
follows:

NOTE

The AN/URA-38 will not automatically tune when
the T-827( )/URT Mode Selector switch is set at
CW or FSK and the LOCAL KEY or TUNE switch
is pressed. '

a. Set the C-3698/URA -38 Mode Selector at AUTO.

b. Set C-3698/URA -38 POWER switch at ON. POWER indicator should light. TUNING indi-
cator should light briefly unless tuning elements are already at the home position.

c. Set T-827( )/URT MCS and KCS controls, and CPS switch at desired operating frequency.
Selected frequency will be displayed in small windows above MCS and KCS controls. AM-3924(P)/
URT OPERATE indicator will extinguish while T-827( )/URT is automatically tuning. Dial behind
FREQUENCY MC window will rotate as AM-3924(P)/URT automatically tunes to band including
selected frequency.
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d. Momentarily set AM-3924(P)/URT Key switch at LOCAL KEY. C-3698/URA-38 TUNING
indicator will briefly light, and then READY indicator will light.

e.  Hold AM-3924(P)/URT Key switch at TUNE KEY. Note AM-3924(P)/URT Power meter
indication.

f. Rotate and hold AM-3924(P)/URT Power meter switch at REFL PWR 0-150 long enough to
note Power meter indication. Release Key switch.

g. Indication in step e should be at least 25 times greater than indication in step f. If indication
is correct, the system is tuned and ready for operation. Proceed to paragraph 3-46, If indication is
not correct, momentarily depress C-3698/URA-38 RETUNE switch. C-3698/URA -38 READY indicator
will extinguish and TUNING indicator will light briefly.

h, Repeat steps d throughf. If indication is still not correct, set T-827( )/URT Mode Selector
switch at STDBY and inform maintenance personnel.

3-40. ANTENNA COUPLER GROUP AN/URA-38 SILENT TUNING.

3-41, When the AN/URT-23(V) is operated with the AN/URA-38 under radio silence conditions, the
system may be tuned for operation without using RF power as follows:

a. Set C-3698/URA -38 Mode Selector switch at SILENT.

b. Set C-3698/URA -38 POWER switch at ON, POWER indicator will light. TUNING indicator
will briefly light unless tuning elements are already at home,

NOTE

The C-3698/URA -38 READY indicator
does not function during silent tuning.

c.  Set the T-827( )/URT MCS and KCS controls and CPS switch at desired operating frequency.
Selected frequency will be displayed in small windows above MCS and KCS controls. AM-3924(P)/URT
OPERATE indicator will extinguish while T-827( )/URT is automatically tuned. Dial behind FRE-
QUENCY MC window will rotate as AM-3924(P)/URT automatically tunes to band including selected
frequency.

d. Set C-3698/URA-38 L-C switch at L.

NOTE

Pre-recorded C-3698/URA-38 ELEMENT
POSITION meter indications at the desired
operating frequency for both L and C posi-
tions of L-C switch will be required.

e. Observe C-3698/URA-38 ELEMENT POSITION meter indication, and depress LEFT or
RIGHT pushbutton as required until indication agrees with indication pre-recorded for operating
frequency to be used.

f. Set L-C switch at C and repeat step e.

g.. System is now ready to operate. When radio silence is lifted, proceed to paragraph 3-46.
The AN/URA -38 will automatically make fine tuning adjustments during normal full power transmissions.
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3-42. ANTENNA COUPLER GROUP AN/URA-38 MANUAL TUNING.

3-43. If manual tuning of the AN/URA-38 is desired or required as a result of automatic tuning cir-
cuitry failure, proceed as follows:

NOTE

The C-3698/URA-38 READY indicator does not
function during manual operation.

a. Set T-827( )/URT MCS and KCS controls and CPS switch at desired operating frequency.
Selected frequency will be displayed in small windows above MCS and KCS controls. AM-3924(P)/URT
OPERATE indicator will extinguish while T-827( )/URT is automatically tuning. Dial behind
FREQUENCY MC window will rotate as AM-3924(P)/URT automatically tunes to band including selected
frequency.

b. Set C-3698/URA-38 Mode Selector switch at MANUAL.,

c. Set the C-3698/URA -38 POWER switch at ON.

NOTE

If ELEMENT POSITION meter indications have
been logged for the desired transmitting frequency,
set L and C to the logged positions and proceed to
step h.
The AM-3924(P)/URT Power meter may be used
as a tuning guide, by tuning the AN/URA -38 for
maximum forwaid, and minimum reflected power.
d.  Set C-3698/URA-38 L-C switch at C.
e. Depress C-3698/URA-38 LEFT pushbutton until TUNING indicator extinguishes.
f. Momentarily depress RIGHT pushbutton.
g. Set C-3698/URA-38 L-C switch at L and repeat step e.

h. Open AM-3924(P)/URT front panel access door. Hold Key switch at TUNE KEY through
step k.

i. Depress C-3698/URA-38 RIGH'T pushbutton until a center (NULL) indication is obtained on
DISCRIMINATOR NULL meter.

j. Set C-3698/URA-38 L-C switch at C, and repeat step i.

NOTE

L and C adjustments will affect each other. The
null at some frequencies is very sharp. This re-
quires that step k be performed very slowly and
carefully to obtain a tuned (NULL) indication.

k. Alternately set the C-3698/URA-38 L-C switch at L and C and depress the LEFT and RIGHT

pushbutton momentarily as required to move the DISCRIMINA TOR NULL meter indication to the center
mark for both settings of L-C switch.
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1. Release AM-3924(P)/URT Key switch and close front panel access door.
m. The system is now tuned. Refer to paragraph 3-46 and operate as desired.

3-44, TUNING WITH AN ANTENNA COUPLER OTHER THAN AN/URA-38.

3-45. The AN/URT-23(V) will normally be operated with Antenna Coupler Group AN/URA-38. How-
ever, the AN/URT-23(V) may be operated with any 1 KW antenna coupler or tuned antenna system

which will match the impedance of the antenna to the 50-ohm transmission line output of the AM-3924(P)/
URT at the transmitting frequency. To tune the system for this type of operation, proceed as follows:

a. Refer to antenna coupler technical manual to determine the RF power input required during
tuning, and if required, adjust the AM-3924(P)/URT tune power output according to paragraph 2-43,

b.  Set T-827( )/URT MCS and KCS controls, and CPS switch at desired operating frequency.
Selected frequency will be displayed in small windows above MCS and KCS controls. AM-3924(P)/URT
OPERATE indicator will extinguish while T-827( )/URT is automatically tuning. Dial behind FRE-
QUENCY MC window will rotate as AM-3924(P)/URT automatically tunes to band including selected
frequency.

c. Hold AM-3924(P)/URT Key switch at TUNE KEY. Perform the required steps to match
antenna impedance to 50-ohm transmission line output of AM-3924(P)/URT.

d. Release AM-3924(P)/URT Key switch and proceed to paragraph 3-46.
3-46. OPERATION.

3-41. After the system has been tuned, the AN/URT-23(V) may be operated either locally or remote-
ly. Paragraphs 3-48 and 3-50 provide the required information to operate in either condition.

3-48. LOCAL OPERATION.

3-49. To operate the system locally, proceed as follows:
a. Set T-827( )/URT LOCAL-REMOTE switch at LOCAL.
b. Set T-827( )/URT Mode Selector switch at desired operating mode as follows:

1. For voice transmission, set Mcode Selector switch at USB, LSB, or AM and connect
handset to HANDSET connector.

2. To transmit CW, set Mode Selector switch to CW, and connect CW key to KEY jack
on front panel.

3. To transmit FSK, set Mode Selector switch at FSK. Connect KEY and LOOP circuit
to T-827( )/URT connector J7.

4, To transmit FSK and voice simultaneously, set Mode Selector switch at ISB/FSK.
(FSK will be on USB, voice on LSB.)

5. To transmit voice alternately on LSB and USB, set Mode Selector switch at ISB and
alternate LOCAL ISB HANDSET switch between USB and LSB as desired.

c. Key transmission as required.
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d. If simplex operation is desired, an auxiliary receiver may be connected to the system @3
antenna by using connector 1A2J4 on the rear of AM-3924(P)/URT. ‘

e. During operation, the AM-3924(P)/URT Power meter indication should be monitored to assure
that the antenna system maintains itself in a tuned condition. (With normal input power, a decrease in
forward power will indicate abnormal operation which may be due to an improperly tuned antenna
system.)

f. To change mode of operation, perform step b,

a. To change transmitting frequency, repeat the necessary procedures in paragraph 3-36.

h.  If during operation the OVERLOAD circuits of either the AN/URA-38 or AN/URT-23(V) trip,
an audible and visual indication of the condition will be present. The key interlock will energize, pre-
venting operation. Set Overload switch momentarily at RESET. If OVERLOAD indicator and alarm

remain on, refer problem to maintenance personnel,

3-50. REMOTE OPERATION.

3-51, To operate the system remotely, proceed as follows:

a. Set T-827( )/URT LOCAL-REMOTE switch at REMOTE.

b. Select a mode of operation (step b (1) through (4) of paragraph 3-48). In addition, remote
operation aliows simultaneous transmission of voice on both LSB and USB when Mode Selector is ¢
at ISB.

c. Select desired remote control unit by switch selection at the transmitter switchboard.

d. Perform steps ¢ through g of paragraph 3-48 as required.

3-52. SHUT-DOWN.

3-53, To shut-down the AN/URT-23(V) at the end of normal operation, proceed as follows:

NOTE

For emergency shut-down only, set the AM-3924(P)/
URT PRIMARY POWER switch at OFF.

a. Ensure that the system is unkeyed.

NOTE

If AN/URT-23(V) is to be shut down for a brief period,
set T-827( )/URT Mode Selector switch at STDBY.
The AM-3924(P)/URT tube filaments will remain ener-
gized, so that the system can immediately be returned
to full operation by setting the T-827( )/URT Mode
Selector switch to the desired mode.

b. Turn off all associated equipment.
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c. Set T-827( )/URT Mode Selector switch at OFF.
d. Set AM-3924(P)/URT PRIMARY POWER switch at OFF.
e. Set C-3698/URA-38 POWER switch at OFF,

3-54. OPERATOR MAINTENANCE.

3-55. OPERATING CHECKS.

3-56. When a system malfunction is encountered, the operator should perform the following checks
to determine the cause and extent of the trouble.

a. Refer to the operating procedures and carefully check to ensure that no vital step has been
omitted.

b. Attempt to dperate in another mode.

c. Check all front panel fuses. If any are open, the associated indicator lamps will light. Re-
place open fuses. If fuse opens again, refer problem to maintenance personnel.

d. Determine that all cable connections are properly seated and tight, and that the cables are
undamaged.

e. Determine that operation has not been interrupted by an interlock switch (equipment not
properly seated in its case with front panel screws tightened).

3-517. PREVENTIVE MAINTENANCE.

3-58. To maintain the AN/URT-23(V) in a condition which will assist in ensuring dependable perfor-
mance, the operator should perform the following maintenance checks and measures on a regularly
established schedule. Refer to NAVSHIPS 0967-032-0020, NAVSHIPS 09€7-200-3020, or NAVSHIPS
0967-878-4020 for operator's preventive maintenance on the T-827( )/URT.

WARNING

Ensure that all equipment is de-energized and
that the primary power is secured at the source.

a. Remove and clean the AN/URT-23(V) air filters. Use water and a small amount of soap or
liquid detergent. Rinse each filter in clean, fresh water and air dry. Spray filter media lightly and
evenly with Filter Coat, and dry approximately 4 hours (for standard drying conditions) before re-
installing in equipment.

CAUTION

Dirty filters, or filters with an excess of Filter
Coat, will restrict air flow and shorten equip-

ment life. Clean filters with a light, even coat-
ing of ""Filter Coat', ensure optimum performance.

b. Check the mechanical action of each switch and control. Report any indications of excessive
wear or damage to higher echelon maintenance.

c.- Ensure that each fuse holder contains a fuse of the proper value.

d. Loosen the eight front panel captive screws on the AM-3924(P)/URT and slide the chassis out
from the case. Inspect the chassis interior for signs of mechanical damage, rust, or corrosion.

Change 1
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e. Inspect all wiring for signs of fraying, or damage. Pay particular attention to the cables be-
tween the rear of the chassis and the case, and on the bottom of the chassis.

f.  Ensure that each subassembly is secure in its mounting. Check the complete chassis, front
panel, and case for loose parts, or hardware. Tighten loose hardware,

g. Check the tension of the drive chain on the frequency selector mechanism. The chain should
be tight, without excessive strain. Inspect sprocket assemblies for damage or wear.

h. Ensure that all high voltage shields are in place.

i Open the hinged front panel of the PP-3916/UR and inspect the interior for signs of mechani-
cal damage, rust, and corrosion.

iR Use a soft bristle brush and a lint free cloth to clean all available portions of the interior and
exterior of the equipments.

k. Push the AM-3924(P)/URT back into its case, and close the hinged front panel of the PP-
3916/UR. Secure each equipment with its front panel screws.

3-59. EMERGENCY MAINTENANCE.,

3-60. If an equipment malfunction occurs when a technician is not available, attempt to determine
the cause in a systematic manner. Perform the operating checks called out in paragraph 3-55.
Attempt to isolate the fault to an equipment function. An intelligent description of the fault will be of
great assistance to the maintenance personnel. Table 3-5 lists some of the more probable symptoms
of equipment malfunction, and their causes. Notify higher echelon maintenance when the malfunction
cannct be corrected at the operator level.

TABLE 3-5. COMMON SYMPTOMS OF SYSTEM MALFUNCTIONS

SYMPTOM PROBABLE FAULT

Equipment will not energize 1. No primary power input. Check pri-
mary power source. Check power
fuses. Check interlock switches.

2. T-827( )/URT internal power switch
in AUX position. Set at NORMAL.

3. Check EXCITER-COUPLER fuse and
T-827( )/URT fuses.

STANDBY indicator illuminates, Open BLOWER fuse.
blower does not operate.

OPERATE indicator does not illuminate. 1. Faulty T-827( )/URT.
All Multipurpose meter indications zero.

2. Faulty AM-3924(P)/URT.
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TABLE 3-5. COMMON SYMPTOMS OF SYSTEM MALFUNCTIONS (Cont.)

SYMPTOM

PROBABLE FAULT

No driver screen voltage.

No driver plate voltage or screen
voltage.

No PA plate voltage.

No input power when AN/URT-23(V) is
keyed.

No driver or PA plate current (system
will not key).

Excessive driver plate currents

OVERLOAD indicator illuminates
(system not keyed).

OVERLOAD indicator illuminates
when system is keyed.

Low power output.

Excessive reflected power (VSWR
greater than 4:1).

Faulty AM-3924(P)/URT.

Open 500 VDC 1. 5A fuse. (AM-3924(P)/URT.)

Faulty AM-3924(P)/URT, PP-3916/UR, or
PP-3917/UR.

Faulty T-827( )/URT; interconnecting coaxial
cable (to 1A2J9).

1.  Jumper plug not connected to 1A2A1J8.

2. Faulty AM-3924(P)/URT.
Faulty AM-3924(P)/URT.

1. AM-3924(P)/URT high voltage interlock
or PP-3916/UR interlock open; jumper
plug missing on 1A2J1 if PP-3917/UR
is in use.

2. AM-3924(P)/URT blower not operating.

Excessive current in one or both of the PA
tubes, due to faulty tube or improper RF
output load.

Check reflected power.

1. Improper RF load. Check reflected
power.

2. Low RF input to AM-3924(P)/URT.
Check input power.

3. Faulty AM-3924(P)/URT.

1. Improperly tuned antenna coupler.
2. Faulty transmission line,

3. Loss of antenna.

3-23/3-24(blank)
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SECTION 4

TROUBLESHOOTING

NOTE

All references to AM-3924(P)/URT also apply to AM-6909/URT
equipment unless otherwise indicated.

4-1. LOGICAL TROUBLESHOOTING.

4-2, The following six logical steps should be followed when troubleshooting Radio Transmitting Set
AN/URT-23(V).

4-3. SYMPTOM RECOGNITION.

4-4, Symptom recognition, the first step in the troubleshooting procedure, is based on complete
knowledge and understanding of equipment operating characteristics. Not all equipment troubles are

the direct result of component failure; therefore, a trouble in the equipment is not always easy to recog-
nize, since conditions of less than peak performance are not always apparent. This type of trouble is
usually discovered during preventive maintenance, such as the Performance Operation and Maintenance
Standards of Electronic Equipment (POMSEE) checks, o~ Planned Maintenance Subsystem (PMS) checks.

4-5. SYMPTOM ELABORATION.

4-6. After an equipment trouble has been recognized, use of front panel controls and other built-in
indicating or testing aids should verify the original symptom. Checking or manipulating the setting of
the operating controls may eliminate the trouble. Common troubles and an isolation procedure for each
are listed in paragraph 4-200.

4-1. LISTING PROBABLE FAULTY FUNCTION.

4-8. The next step in the logical troubleshooting is to list some "'logical choices' of the cause and
likely location (functional section) of the trouble. The "logical choices" are based on knowledge of the
equipment operation, identification of the trouble symptom, and information contained in this manual.

Refer to the Radio Transmitting Set AN/URT-23(V) functional description and associated functional
block diagrams.

4-9. LOCALIZING THE FAULTY FUNCTION.

4-10. For best efficiency in localizing trouble, the ''logical choices' should be checked in the order
that will require the least time; a selection is required to determine which section to test first. The
selection should be based on the validity of the ""logical choice' and the difficulties involved in making
the necessary tests. If the tests do not prove that functional section is at fault, the next selection should
be tested, and so on until the faulty functional section is located.

4-11. Voltage levels are included at significant check points on servicing block diagrams to aid in
isolating the faulty functional section. Test data (such as information on control settings, critical ad-

justments, and required test equipment) are supplied to augment the functional description and servicing
block diagrams.
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4-12. LOCALIZING TROUBLE TO THE CIRCUIT.

4-13.  After the faulty functional section has been isolated, it is often necessary to make additional
*"logical choices' as to which circuit(s) within the functional section is at fault. The servicing block
diagrams provide the signal flow and test location information needed to bracket and then isolate the
faulty circuit. Table 5-6 provides a listing of transistor DC voltage level for various operating condi-
tions. Functional descriptions, simplified schematics, and pertinent test data for individual circuits
(stages) of the functional section are in one area of the manual. Usually this information is on facing
pages. Information too lengthy for this arrangement is in the test data portion of the troubleshooting
information.

4-14. FAILURE ANALYSIS.

4-15. After the trouble (faulty component, misalignment, etc.) has been located, but prior to correc-
tive action, the procedures followed up to this point should be reviewed to determine why the fault affect-
ed the equipment as it did. This review is necessary to make certain that the fault discovered is actual -
ly the cause of the malfunction and not a result of the malfunction.

4-16. FUNCTIONAL DESCRIPTION.

4-17. GENERAL.

4-18. Figure 4-1 illustrates the functional relationship of the AN/URT-23(V) in a typical radio set
configuration. The T-827( )/URT allows the operator to select a voice LSB, USB, ISB, or Compatible
AM, CW, or FSK mode of operation on any one of 56,000 or 280, 000 channels (depending on model of
T-827( )/URT used) in the 2.0 to 29. 9999 MHz frequency range. When an operating channel is selected,
the T-827( )/URT supplies a five wire code to the AM-3924(P)/URT to automatically tune it to the
correct operating band. Once the AM-3924(P)/URT is tuned, the antenna coupler must be tuned to
match the impedance of the antenna at the selected operating frequency to the 50 ohm transmission line
of the AM-3924(P)/URT. When Antenna Coupler Group AN/URA-38 is the antenna coupler system used,
the necessary control signals are passed between the AM-3924(P)/URT, T-827( )/URT, and AN/URA-
38 to automatically tune the AN/URA-38 for the selected operating frequency.

4-19. When the system tuning is completed, a full power voice, CW, or FSK transmission can be
keyed at the selected frequency and mode of operation. Voice and CW transmissions also can be keyed
from any one of up to three remotely positioned Radio Set Controls C-1138/UR. Once a transmission
is keyed, the T-827( )/URT produces a nominal 0.1 watt RF output to the AM-3924(P)/URT. The AM/
3924(P)/URT linearity amplifies the RF output from the T-827( )/URT to 1 KW of PEP or average
power for application through the antenna coupler matching network to the system antenna for radiation.
During transmission, overload circuits continually monitor the system for an abnormal condition. If
an overload develops, either in the AN/URT-23(V) or AN/URA-38, the entire system is unkeyed and
locked off until the condition is corrected. In addition, an overload alarm and indicator on either the
AM-3924(P)/URT or the AN/URA-38 is energized to provide visual and audible indication of the con-
dition. The AM-3924(P)/URT develops and applies DC control signals to the T-827( )/URT that
compensate for system gain variations, thereby preventing the RF power output from exceeding a safe
limit. A transmit/receive relay is used in the AM-3924(P)/URT to connect the system antenna to an
auxiliary receiver whenever a transmission is not being made.
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0. The system operates from either a 208 or 440 volt, 60 Hz, three phase source or a 115 volt, r
Hz, three phase source. Only one power supply is used, depending on the frequency of the primary ' §

er: the PP-3916/UR with a 60 Hz source or the PP-3917/UR with a 400 Hz source. When the AM/
4(P)/URT is turned on, phases A and B are applied to the power supply for conversion to single
hse 115 volt power of the same frequency as the three phase primary power. This 115 VAC is applied
primary power to the T-827( )/URT and/or AN/URA-38. When the system is placed in standby, the
wer supply produces single phase power at both 115 VAC, 400 Hz and 115 VAC, 60 Hz for the control
‘cuits in the AM-3924(P)/URT. When the system is placed in operate, the three phase primary power

applied to the 500 and 2250 VDC power supply to supply high voltage to the electron tubes within the
[-3924(P)/URT.

'1. RADIO TRANSMITTING SET AN/URT-23(V).

12, The AN/URT-23(V) (figure 4-2) is a 1 KW radio transmitting set which consists of an exciter
2 T-827( )/URT), a linear power amplifier (the AM-3924(P)/URT), and a power supply (the PP-
6/UR or PP-3917/UR depending on the frequency of the primary power). For information concern-
operation of the T-827( )/URT, refer to Technical Manuals referenced in table 1-1,
AN/URT-23(V) is normally operated with the AN/URA-38 (an automatic antenna coupler system)
fan auxiliary receiver such as the R-1051/URR.

23. The AM-3924(P)/URT is driven by a low-level (nominal 100 MW) RF output from the T-827( )/
'T. Two stages of amplification (a driver amplifier and a final amplifier) are used to linerly amplify
5 input to a level of 1 KW. Each stage consists of two parallel connected electron tubes and operates
) one of nineteen pretuned transformer circuits. The transformer circuits for each stage are auto-
tically switched into the amplifier circuit according to the operating frequency (paragraph 4-24, Thel
output from the final amplifier is applied through the VSWR bridge and the antenna transfer relay
‘he antenna coupler system. The VSWR bridge samples both reflected and forward power for appli-
ion to the front panel Power meter for measurement and monitoring. In addition, the VSWR bridge
plies the necessary signals for the APC and PPC circuits to develop their respective control vol-

es. The antenna transfer relay connects the antenna to an auxiliary receiver when the system is not
ed.

4. An open-seeking circuit which employs a five-wire coding scheme is used to automatically )
\dswitch the correct transformer assemblies into the driver and final amplifier circuits. The code
senerated either by an encoder within the T-827( )/URT, or internally by an encoder within the
"-3924(P)/URT when the T-827( )/URT is not used. In either case, the code consists of a pattern
»pens and grounds which establishes a ground path to one side of a relay coil through a decoded

tch in the AM-3924(P)/URT bandswitching system. The ground path energizes the relay and in turn
10tor, which rotates the decoder and bandswitch assemblies until the ground path is broken. While
ew channel is being selected, an inhibit signal is applied to the keying circuit to prevent the system
m being keyed before the switches have stopped in the correct position. The power for driving the
ing motor is 115 VAC, 60 Hz, obtained either from the PP-3917/UR 60 Hz inverter assembly or

: the PP-3916/UR, depending on the frequency of the primary power source.

5. The VSWR bridge supplies a signal to the APC-PPC circuit which is, in essence, the envelope
he RF output from the system. This signal is used to develop one control voltage which is propor-
1al to the peak power output from the system and another which is proportional to the average power.
h control voltages are applied to the T-827( )/URT, in which they are used to prevent the RF power
out of the system from exceeding a safe limit. In addition, a PPC voltage is applied to the AM/
4(P)/URT bias circuits as a protective measure in the event that the control circuits in the T-827( )/
T fail or that the system is being operated with an exciter that does not have power control capabili-
In this condition, as the peak power output increases beyond its rated level, the bias voltage to
driver amplifier is increased to reduce the RF output. The APC-PPC circuit can also be comman-
to reduce the power output from the system to a lower value required for tuning the antenna coupler.
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This is accomplished either manually with the front panel TUNE KEY switch or automatically by the
AN/URA-38. At the sametime, a carrier insert signal is supplied to the T-827( )/URT, causing that
unit to provide the single tone carrier output required for tuning. If desired, a resistor in the PPC
circuit can be changed in value to enable the tune power level to be set to other values required to tune
antenna couplers other than the AN/URA-38. When operating in the CW or FSK mode, the CW/FSK
ground from the T-827( )/URT is used to de-energize the APC detector and switch the PPC output to
the T-827( )/URT APC input. Also, a class B drive signal is produced and applied to the bias power
supply (paragraph 4-27) when the CW/FSK ground is present.

4-26. An overload detector is used to continually monitor the plate currents of the two final amplifier
tubes, the RF output voltage, the air temperature of the PP-3916/UR and the air flow of the AM-
3924(P)/URT. If a dangerous condition occurs in any of these areas, the overload circuit trips and
provides an inhibit signal to the keying circuit, preventing further keying of the circuit until the over-
load has been cleared. When the overload circuit trips, an indicator lamp and an alarm are energized
to provide both visual and audible indication that an overload condition has occurred. A front panel
switch enables the audible overload alarm to be disabled. The overload circuit can be reset through
the front panel RESET switch. However, if the overload was not of a momentary nature, the overload
circuit will again immediately trip to prevent keying. In addition, the keying circuit remains inhibited
whenever the overload switch is held in the reset position, thus preventing an operator from forcing
operation in an overload condition.

4-21. The AM-3924(P)/URT is keyed on and off through the bias levels applied to the four electron
tubes in the final and driver amplifiers. Keying is accomplished by grounding the system keyline at
any of the other units or by setting the AM-3924(P)/URT front panel Key switch at TUNE KEY or LOCAL
KEY. In any case, the keying circuit switches the bias voltage for the driver and final amplifier elec-
tron tubes from cutoff to operate levels. The keying circuit is inhibited (bias maintained beyond cutoff)
whenever the tuning motor is energized, an overload occurs, the RESET switch is depressed, or the
ground key interlock signal is supplied by the AN/URA-38. Also, whenever the tuning motor is ener-
gized or the ground key interlock signal is supplied by the AN/URA-38, the T-827( )/URT is unkeyed
by cutting off the 26 VDC interlock signal that the AM-3924(P)/URT normally supplies to energize the
T/R relays in the T-827¢( )/URT. DS4 on the front panel illuminates to alert the operator to this

TUNE condition.

4-28. A metering circuit allows any one of eight parameters of the amplifier tubes to be connected
to a meter for measurement or monitoring. These parameters consist of the cathode current of each
of the four electron tubes, the input RF power to the driver amplifier, the plate supply voltages, and
the screen supply voltage.

4-29, Turn-on is initiated by setting the PRIMARY POWER switch at ON. This action supplies
phases A-and B of the primary power to either the PP-3916/UR for 60 Hz power or the PP-3917/UR
for 400 Hz power. In either case, the power supply converts this voltage to 115 VAC single phase
power of the same frequency as the applied primary voltage. This 115 VAC power is supplied as pri-
mary power to the AN/URA-38 and T-827( )/URT. In addition, phases A and B of the primary power
are applied to the lower power transformer through a normally open contact of one standby relay.
Further control of the power distribution is now exercised from the T-827( )/URT.

4-30. When the T-827( )/URT Mode Selector switch is set at STDBY, a 28 VDC standby-operate sig-
nal is generated to energize the standby relays in the AM-3924(P)/URT. One set of relay contact
switches either 115 VAC, 400 Hz from the PP-3917/UR directly to the indicators and blower, or 24
volts AC to the 400 Hz inverter in the PP-3916/UR, which in turn produces 115 VAC, 400 Hz output to
the blower and indicators. Therefore, 115 VAC, 400 Hz is either directly or indirectly switched to
energize the blower and indicators. The other set of relay contacts completes the circuit for phases
A and B to the low power transformer 1A1T1. This transformer provides the following outputs: 6.0
VAC filament voltage for the final amplifier tubes, 13.5 VAC filament voltage for the driver amplifier
tubes, and the AC inputs to the bias, + 12 VDC remote, and 11, 20, and 28 VDC supplies. In addition,
if the primary power source is 60 Hz, the transformer supplies 115 VAC output to the time elapsed
meter. The bias supply develops operating and cutoff biases for the final and driver amplifier tubes.
In addition, a -30 VDC signal is derived from the bias circuit for the T-827( )/URT RF delay circuit.

Change 1  4-7
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The + 12 VDC remote supply produces a floating 12 VDC output for remote use. All low DC voltages
required to power the AM-3924(P)/URT control circuits are produced by the 11, 20, and 28 VDC
supplies. The 28 VDC is also supplied to the time delay relay heater in the operate circuit and, if the
primary power source is 400 Hz, to the 60 Hz inverter in the PP-3917/UR. The 60 Hz inverter pro-
duces 120 VAC, 60 Hz power.for the time elapsed meter and 170 VAC, 60 Hz power for the tuning motor
when operating from a 400 Hz primary power source.

4-31. Three minutes after application of heater power, the time delay relay closes. Thereafter, the
system can be placed in an operate condition by setting the T-827( )/URT Mode Selector switch to any
operate position. This supplies the 20 VDC operate signal to the operate circuit to energize the oper-
ate relay. Energizing the operate relay applies the three phase primary power to the PP-3916/UR

60 Hz high voltage supply or PP-3917/UR 400 Hz high voltage supply. In either case, the supply con-
verts the three phase primary power to 2250 and 500 VDC. These DC voltages are used for plate power
for the final and driver amplifier tubes, respectively. In addition, the 500 VDC drives a regulated

300 VDC screen supply in the AM-3924(P)/URT for both the final and driver amplifier tubes. Energiz-
ing the operate relay extinguishes the STANDBY indicator and lights the OPERATE indicator. The
system is now energized for operation.

4-32. CIRCUIT DESCRIPTIONS.

4-33. DRIVER AMPLIFIER.

4-34. GENERAL.

4-35. The driver amplifier (figure 4-3) consists of two electron tubes, and interstage transformer
assembly, and various other components. The function of this circuit is to linearly amplify the input
from the T-827( )/URT to a level sufficient to drive the final amplifier (paragraph 4-42).

4-36. CIRCUIT DESCRIPTION.

4-31, The RF input from the T-827( )/URT at connector 1A2J9 is applied through connectors 1A2P1
and 1A1J1 and terminal 12 of terminal board TB1 to a nominal 50-ohm input load consisting of inductor
L2 and resistor R6. Inductor L2 compensates for the input capacitance of the two electron tubes. The
RF input is also applied to the metering circuit (paragraph 4-116). From the input load, the RF is
coupled by capacitor C1 to the grids of the two electron tubes. The two parallel connected electron
tubes are operated as a class A linear amplifier stage that provides a nominal 20 dB of power gain.
One of nineteen broadband interstage transformer assemblies is used to couple the RF output from the
driver amplifier to the input of the final amplifier.

4-38. The nineteen transformer assemblies are mounted on a motor-driven bandswitch assembly
which is switched according to operating frequency to automatically connect the correct transformer
assembly into the signal path (paragraph 4-107). Each transformer assembly above 8 MHz consists of
a double tuned circuit which uses capacitive top coupling. This type of circuit provides a wide flat
passband with very sharp skirts, i. e., broadband tuning. Below 8 MHz, conventional single tuned cir-
cuits are used.

4-39. The voltage drops developed across cathode resistors R1 and R2 are applied to the metering
circuit for monitoring and measurement (paragraph 4-116). Each of the power supply input lines (bias.
plate, and screen) is filtered to provide RF decoupling. Capacitors C2 through C12 and C19 are local
RF bypasses. Resistor 1A1R24 is used for parasitic suppression.
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4-40 TROUBLESHOOTING
4-40. TEST DATA. ”‘3
4-41. Pertinent references and applicable data for the driver amplifier are as follows:

a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24,
b. Radio Frequency Amplifier AM-6909( )/URT, Case, Schematic Diagram, Figure 5-30.
c. Driver Transformer Assembly 1A1A4; Schematic Diagram, Figure 5-29.

d. Radio Frequency Amplifier AM-3924(P)/URT, Bottom View, Component Locations,
Figure 5-8.

e, Driver Tube Assembly 1A1A1, Component and Test Point Locations, Figure 5-11.
f. Driver Transformer Assembly 1A1A4, Component and Test Point Locations, Figure 5-14.

g. Radio Frequency Amplifier AM-3924(P)/URT, Main Signal Flow, Servicing Block Diagram,
Figure 4-22,

h. Tube Socket Voltage and Resistance Measurements, Tables 5-3 and 5-4.
i. Driver Transformer Alignment Instructions, Paragraph 5-23,
i Required Test Equipment:
(1)  Multimeter AN/PSM-4( )
(2) Electronic Multimeter AN/USM-116( )
(3) Oscilloscope AN/USM-1117
(4) Radio Test Set AN/TRM-3 }
(5)  Signal Generator SG-582/U

4-42, FINAL AMPLIFIER.

4-43. GENERAL.

4-44. The final amplifier (figure 4-4) consists of two electron tubes, an output transformer assembly,
and various other parts. The function of this circuit is to linearly amplify the output from the driver
amplifier to a level of 1 KW for application to an antenna.

4-45, CIRCUIT DESCRIPTION.

4-46. The RF output from the driver amplifier is applied through parasitic suppressors R16 and R17
to the grid of electron tube V1 and through parasitic suppressors R18 and R19 to the grid of electron
tube V2. The two parallel-connected electron tubes are operated class ABj during voice operation
(class B during CW or FSK operation) to provide a nominal 25 dB of power gain. The class of operation
is determined by the bias voltage applied by the bias power supply (paragraph 4-89). One of nineteen
broadband output transformers is used to couple the RF output from the final amplifier to a 50 ohm
transmission line.

4-47. The nineteen transformer assemblies are mounted on a motor-driven bandswitch assembly
which is switched according to the operating frequency to automatically connect the correct transformer
assembly into the signal path (paragraph 4-107). Each transformer assembly consists of a double tuned
circuit which uses capacitive bottom coupling. In addition, the secondary winding is tapped such that
the top of the secondary winding and the secondary tuning capacitor form a series resonant circuit to
trap second harmonics.
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4-48. The voltage drops developed across cathode resistor R25-R26 and R27-R28 are applied to the
metering circuit for monitoring and neasurement (paragraph 4-116) and to the overload circuit for
monitoring (paragraph 4-99). Each of the power supply input lines (bias, plate, and screen) is filtered
to provide RF decoupling. The voltage at the input to the final transformer assembly is also applied to
the overload circuit for monitoring (paragraph 4-99). The cathode resistors are bypassed by capacitors
CA - Cg andCc - Cp. The parallel connected resistors R5 and R6 provide grid loading to swamp the
non-linear input impedance of the electron tubes, thus preventing distortion. Resistor R21 serves as a
parasitic suppressor. Inductor L6 provides a low frequency bypass around resistor R21. Capacitors
C10 and C20 are RF bypasses for the tube filament. Plugs P6 and P7 allow the screen voltages to be
adjusted independently to balance the idling currents of the two tubes.
4-49, TEST DATA.
4-50. Pertinent references and applicable test data for the final amplifier are as follows:

a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24,

b. Final Transformer Assembly 1A1A2, Schematic Diagram, Figure 5-28.

c. Radio Frequency Amplifier AM-3924(P)/URT, Top View, Component Locations, Figure 5-1.

d. Final Amplifier Tube Socket Assembly, Bottom View, Component Locations, Figure 5-10.

e. Final Transformer Assembly 1A1A2, Component and Test Point Locations, Figure 5-12.

f. Radio Frequency Amplifier AM-3924(P)/URT, Main Signal Flow, Servicing Block Diagram,
Figure 4-22.

g. Tube Socket Resistance Measurements, Table 5-5.
h. Final Transformer Alignment Instructions, Paragraph 5-25.
i. Required Test Equipment:
(1)  Multimeter AN/PSM-4( )
(2) Electronic Multimeter AN/USM-116( )
(3) Oscilloscope AN/USM-117
(4) Radio Test Set AN/TRM-3
(5)  Signal Generator SG-582/U
4-51. VSWR BRIDGE.
4-52, GENERAL,
4-53. The VSWR bridge (figure 4-5) consists of a toroidal transformer and various voltage divider.
detector, and filter networks. The function of this circuit is to provide outputs for Power meter 1A1M2

proportional to the forward and reflected power on the output transmission line. In addition. a single
output related to both reflected and forward power is applied to the APC-PPC circuits (paragraph 4-66).
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4-54. CIRCUIT DESCRIPTION.

4-55. The center conductor of the output transmission line passes through the center of toroidal
transformer T1 and constitutes its single turn primary; the walls of the assembly serve as the shield
for the transmission line. The short shield around the center conductor, grounded at only one end,
does not serve as a part of the transmission line, but merely prevents undesired capacitive coupling
between the center conductor and the secondary winding on the toroid. Current through the transmission
line induces equal voltages in two parts of the center tapped secondary winding, one voltage being in
phase with the line current and the other 180 degrees out of phase with the line current. Voltage divid-
er C6-C1 provides a reference voltage at the center tap of toroidal transformer T1 that is in phase with
the line voltage. When the load on the transmission line is resistive so that there is no reflected power,
the line voltage and current are in phase. Trimmer C6 is adjusted so that the reference voltage is
equal in magnitude to the induced voltage when the load on the transmission line is 50 ohms resistive.
Therefore, the vector sum of the voltages between terminal 3 of transformer T1 (reflected power side
of the bridge) and ground is zero, since the induced voltage is equal in magnitude and 180 degrees out
of phase with the reference voltage. As the load changes to something other than 50 ohms resistive,
causing reflected power on the line, the two voltages no longer exactly cancel and an output is produced
at terminal 3 of transformer T1. This level is peak detected by diode CR1 and capacitor C2, and
applied through calibrating resistor R7 to contact 2 of Power meter switch 1A1S8 and through calibrating
resistor R8 to contact 4 of Power meter switch 1A1S8. Either range of reflected power can then be
selected by the Power meter switch for application to Power meter 1A1M2 for measurement or mon-
itoring. Similarly, the voltage at terminal 1 of transformer T1, the reference voltage and the induced
voltage across resistor R2 add vectorially to produce a signal related to forward power. This voltage
is peak detected by diode CR4 and capacitor C5, and applied to voltage divider R4-1A1R14. Potentio-
meter 1A1R14 allows the Power meter to be calibrated for a known amount of peak forward power
(normally 1 KW). The output from the voltage divider is applied through calibrating resistor R3 to
contact 3 of Power meter switch 1A1S8. Inductor L1 provides a DC path to ground from the center

tap of toroidal transformer T1. Resistor R9 is a DC pull-down resistor to prevent the coupling capa-
citor in final transformer assembly 1A1A2 from holding a charge. At the high end of the frequency
range, the leads of capacitor C1 produce a small amount of inductive reactance. Therefore, inductor
L2 is used to provide a corresponding amount of inductive reactance in series with capacitor C6 so that
the output from divider C6-C1 will be frequency insensitive. Capacitors C2 and C5 are large to hold
their charge between audio cycles, thus making the Power meter indicate PEP watts (most other trans-
mitters indicate average power).

4-56. The signal at terminal 1 (forward power side) of transformer T1 is detected by diode CR3 and
applied through isolating resistor R6 to the APC-PPC circuit. This output is, in essence, the envelope
of the RF output from the AM-3924(P)/URT and is used to derive the automatic peak and average power
control voltages (paragraph 4-66). Any output from the reflected power side of transformer T1 is de-
tected by diode CR2 and applied through resistor R5 and diode CR5 to the APC-PPC circuit. The value
of resistor R5 is chosen so that no control voltage will be generated by the APC-PPC circuit due to re-
flected power until the reflected power level reaches approximately 360 watts (4:1 VSWR at 1 KW for-
ward power). As the VSWR, and therefore the reflected power, increases above this point, the addi-
tional input to the APC-PPC circuit results in an increased output from the APC-PPC circuit to reduce
the output from the AM-3924(P)/URT. Therefore, the equipment is protected against over-dissipation
that would result from excessive VSWR on the transmission line. When the tune line is grounded diode
CR6 grounds out the bottom of resistor R5, preventing reflected power limitation during tuning. Diode
CRS5 also prevents resistor R6 from being shorted out.

4-517. TEST DATA.

4-58. Pertinent references and applicable test data for the VSWR bridge are as follows:
a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24,
b. VSWR bridge 1A1A3, Components and Test Point Locations, Figure 5-13.
‘c. VSWR bridge Adjustment Procedures, Paragraph 5-9.

d. Radio Frequency Amplifier AM-3924(P)/URT, Main Signal Flow, Servicing Block Diagram,
Figure 4-22,
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4-58e
e. Required Test Equipment:
(1)
(2
(3)

Multimeter AN/PSM-4( )
Electrical Dummy Load DA-242/U

Electronic Multimeter AN/USM-116( )

4-59. ANTENNA TRANSFER RELAY.
4-60. GENERAL.
4-61. The Antenna transfer relay (figure 4-6) connects the antenna to the receiver input or the trans-

mitter output depending on the condition of the system.

4-62. CIRCUIT DESCRIPTION.
4-63. The 28 VDC output from the internal power supply is always present on one side of the coil of
relay K1. The other side of the coil is connected to the system keyline. The system can be keyed

(keyline grounded) from the T-827( )/URT, C-3698/URA-38, or with the AM-3924(P)/URT front panel
Key switch. When the system is keyed, the RF output from the VSWR bridge is applied through connec-
tors 1A1A3J2, P4, and P5, the contacts of relay K1, and connectors P6 and J3 to the antenna. When-
ever the keyline is not grounded, the antenna is connected to receiver input connector J4 through con-
nectors J3 and P6, the contacts on relay K1, and <onnector PT.

4-64. TEST DATA.
4-65. Pertinent references and applicable data for the antenna transfer relay are as follows:
a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24,

b. Radio Frequency Amplifier AM-6909( )/URT, Case, Schematic Diagram, Figure 5-30.

c. Radio Frequency Amplifier AM-3924(P)/URT,
d.  Radio Frequency Amplifier AM-3924(P)/URT,

e. Radio Frequency Amplifier AM-3924(P)/URT,
Figure 4-22,

f. Required Test Equipment:

(1)  Multimeter AN/PSM-4( )

4-66. APC-PPC CIRCUIT.
4-617. GENERAL.
4-68.

The APC-PPC circuit (figure 4-7) consists of twelve transistor stages.

Case, Component Locations, Figure 5-18.
Top View, Component Locations, Figure 5-7.

Main Signal Flow, Servicing Block Diagram,

The function of this

circuit is to generate control voltages that are applied to the T-827( )/URT (or used internally) to pre-
vent the peak and average power levels of the RF output from the system from exceeding a safe level.

The control voltages are derived from an output from VSWR bridge 1A1A3 (paragraph 4-51).

This out-

put is, in essence, the envelope of the RF output from the AM-3924(P)/URT.

4-69. CIRCUIT DESCRIPTION.

4-170.
sistors 1A1A3R6, R25, 1A1R13, and transistor QT.

mally £~t maximum clockwise (minimum resistance).

The output from VSWR bridge 1A1A3 is developed across a voltage divider consisting of re-
During normal operation, shunt attenuator Q7 is
turned on, connecting resistors R23 and 1A1R13 in parallel with resistor R25.
from the VSWR bridge prior to application to the APC and PPC detectors.
Therefore, the input to the APC and PPC

This reduces the output
PWR control 1A1R13 is nor-
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detectors can be increased by inserting some resistance in series with resistor R23. When the system
is placed in a tune condition, shunt attenuator Q7 is turned off (paragraph 4-76) allowing the full output
from the VSWR bridge to be applied to the detectors. This increased input allows the detectors to be
activated at a lower RF output to constrain the RF power output to a lower level for tuning an antenna
coupler.

4-71. Threshold detector Q8 is turned on when the output from the attenuator exceeds the voltage
developed across emitter resistor R26 by threshold reference Q11. The threshold level developed by
threshold reference Q11 is adjusted (PPC ADJ 1A1R11) at the time of installation to a level which pre-
vents threshold detector Q8 from turning on until its input represents 1 KW of RF output power. The
output from threshold detector Q8 is raised in level by amplifier Q9 and applied through emitter follow-
er Q10 and gate CR22 (when closed, see paragraph 4-74) to the T-827( )/URT PPC circuits. Diode
CRI11 provides temperature compensation for amplifier Q9. Emitter follower Q10 provides a low im-
pedance source to drive the lines to the T-827( )/URT.

4-72, Amplifiers Q12 and Q13 and driver Q14 provide an amplified, low impedance duplicate of the
output from the attenuator circuit which is applied to the modulation wiper. Diodes CR12 and CR9 are
used to temperature compensate amplifiers Q12 and Q13, respectively. Thus, the stability of the amp-
lifier circuits is greatly improved. The function of the modulation wiper is to average the peaks of the
applied signal to produce a DC output which is proportional to the average power output from the system.
Capacitor C3 charges through resistor R39 and discharges through resistor R38 and diode CR13. The
discharge time constant is chosen to be somewhat shorter than the charging time constant; otherwise
the voltage at capacitor C3 would tend to rise with complex waveforms and given an erroneously high
indication of average power. Emitter follower Q15 provides a low impedance source for the following
circuits. In conjunction with capacitor C4, emitter follower Q15 provides a fast-rise, slow-fall signal
for application to the T-827( )/URT. At the time of installation, the gain of amplifier Q13 is adjusted
with APC ADJ 1A1R12 to control the compatible AM carrier at 250 watts.

4-13. During voice operation (all modes except CW and FSK) the PPC and APC outputs are applied to
the T-827( )/URT to control the peak and average levels of the system RF power output. During CW
and FSK operation, the PPC circuits of the T-827( )/URT are not used. However, it is desired to pre-
serve the rapid response and precise level sensing characteristics of the AM-3924(P)/URT to switch the
PPC voltage to the APC circuits.

4-74. During voice operation, the 11 VDC at the collector of switch Q16 is dropped accross a voltage
divider consisting of R41, CR24, and R19, producing approximately 2 VDC at the base of switch Q16.
During normal operation, both the APC and PPC control voltages exczed this 2 VDC level. Therefore,
both gate CR23 and switch Q16 will be reverse biased, allowing the outputs from the APC and PPC cir-
cuits to be applied to their respective circuits in the T-827( )/URT. When the T-827( )/URT is placed
in a CW or FSK mode of operation, a ground is applied through diode CR8 to turn off the APC circuits.
In addition, the CW/FSK ground is applied to the base circuit of switch Q19, energizing it. The result-
ing positive output from switch Q19 opens (reverse biases) the normally closed gate CR24, and changes
the bias on the final amplifier tubes (paragraph 4-89) for class B operation. Zener diode CR27 reduces
the maximum voltage seen at the collector of switch Q16, limiting the collector dissapation. Diode
CR29 provides temperature compensation for switch Q19. Now the 11 VDC at the collector of switch
Q16 is dropped across voltage divider R41-CR23-R32, resulting in approximately 2 VDC at the base of
switch Q16. Since the APC circuit is de-energized, switch Q16 is forward biased and the 2 VDC is
applied to the APC output to the T-827( )/URT. Since gate CR23 is closed (forward biased) the PPC
voltage that is generated will increase the conduction of switch Q16; therefore, the PPC is applied to the
APC line by emitter follower action.

4-175, Whenever normal power control is inoperative (either because of failure in the T-827( )/URT
or because of the use of an exciter without power control capabilities), the PPC voltage will continue to
rise in an effort to reduce the exciter output power. When the PPC voltage rises sufficiently, diode
CR5 starts to turn off the internal PPC circuit (transistor Q3 in the bias supply, see paragraph 4-89)

to increase the bias on the driver amplifier tubes, and thus reduce the RF power output to the desired
level, Therefore, the AM-3924(P)/URT is always protected against excessive dissipation in the ampli-
fier tubes and transformer assemblies. During internal PPC circuit action the AM-3924(P)/URT is not
a linear amplifier and degrades performance in the sideband modes of operation.
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Figure 4-7. APC-PPC Circuit, Simplified Schematic Diagram
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4-76. When a low power RF signal is required for tuning an antenna coupler, the tune line is grounded
either automatically by the C-3698/URA -38 or by the front panel TUNE KEY switch. In either case, the
ground turns off the APC circuits (through gate CR1) and turns on switch Q17, resulting in the +40 VDC
generated by diode CR2 and capacitor C1 being applied to voltage divider R1-R15~-R16-R17, producing
four results:

a. The base voltage on shunt attenuator Q7 is raised sufficiently to cut it off, allowing the full
output from the VSWR bridge to be applied to the PPC circuit. As a result, the generation of PPC vol-
tage starts at a lower level of RF power output. As shipped, the value of resistor R25 is chosen such
that a 200 watt RF output from the system is available for tuning. If desired, the value of resistor R25
can be changed (paragraph 2-43) to provide a tune power level other than 200 watts. Thus, the tune
power requirements of any antenna coupler can be satisfied by changing the value of a single resistor.

b. Inorder to provide a single continuous tone on which to tune the antenna coupler, 20 VDC is
applied through diode gate CR19 to the T-827( )/URT causing the carrier to be re-inserted into the RF
output.

c. The positive level developed across resistors R16 and R17 is applied through diode gate CR26
to resistor R19. This opens gate CR24, closes gate CR23, and energizes switch Q16 to switch the PPC
control voltage to the APC circuits as was explained in paragraph 4-74. The PPC circuit is used due
to the rapid sensitive response to power beyond a specific point (as contrasted with the APC circuits),
but is applied to the T-827( )/URT APC circuits because the PPC circuits in the exciter are not capa-
ble of controlling carrier level.

d. The positive level across resistor R17 (approximately 9 VDC) is applied to the T-827( )/URT
PPC circuits. This signal cuts off the T-827( )/URT PPC circuits, preventing leakage of any sideband
modulation that may be present.

Diode CR20 ensures positive cutoff of switch Q17. Diode CR25 prevents the voltage across resistors
R16 and R17 from rising above 11 VDC when tune power is called for during an FSK or CW mode of
operation.

4-T77. TEST DATA.

4-78. Pertinent reference and applicable test data for the APC-PPC circuit are as follows:

a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24.

b. Radio Frequency Amplifier AM-6909( )/URT, Case, Schematic Diagram, Figure 5-30.

c. Radio Frequency Amplifier AM-3924(P)/URT, Top View, Component Locations, Figure 5-1.

d. Radio Frequency Amplifier AM-3924(P)/URT, Case, Component Locations, Figure 5-18,

e. Printed Circuit Board Assembly 1A1A6, Component and Test Point Locationsy Figure 5-16,

f. APC-PPC circuit, Servicing Block Diagram, Figure 4-23.

g. System Alignment, Paragraph 2-35.

h. Required Test Equipment:

(1) Multimeter AN/PSM-4( )

(2) Electronic Multimeter AN/USM-116( )

(3) Oscilloscope AN/USM-117

(4) PC Board Extenders 1A1MP81, 1A1MP96.

i. Transistor DC Voltage Measurements, Table 5-6.
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4-79. KEYING CIRCUIT. 0"%
4-80. GENERAL.

4-81. The keying circuit (figure 4-8) consists of a key interlock, a key driver, a keying stage, a 28
VDC switch, and various gates and switches. The function of this circuit is to cause the bias power
supply to provide operate bias to the four electron tubes whenever the system keyline is grounded, un-
less an overload exists, a tuning motor is energized, or the AN/URA-38 interlocks the keyline, in
which case cutoff bias is maintained.

4-82. CIRCUIT DESCRIPTION.

4-83. When the AM-3924(P)/URT is keyed, ground is applied to the cathode of diode CR11. Therefore,
voltage divider R12-R28-R16 drops the voltage at the base of key driver Q5 below that produced by volt-
age divider R13-R14 at the emitter, turning on key driver Q5 and thus keyer Q6. Keyer Q6 functions as
a switch to short out resistor R8 in the bias circuit (paragraph 4-89).

4-84. Some of the circuits connected to the system keyline (the T/R relays) are connected to an unfil-
tered full-wave rectified 28 VDC line whose voltage drops instantaneously to zero 120 times per second.
To prevent these momentary grounds from keying the AM-3924(P)/URT at 4 120 Hz rate, an integrating
network (R16 and C1) is used. The network also provides a delay when initially keyed to allow any ex-
citer keying transients to collapse before the amplifier reaches full gain. Diode CR11 prevents the
voltage at the base of transistor Q5 from rising above 11 volts when unkeyed. When FREQUENCY MC
switch 1A1S7 is not set at AUTOMATIC, diode 1A1CR14 prevents the AM-3924(P)/URT from being keyed
from the system keyline; in this condition the AM-3924(P)/URT can be keyed only with Key switch
1A1S3.

4-85. 28 VDC switch Q8-Q9 consists of two cascaded emitter followers which supply 28 VDC to the
T/R relays in the T-827( )/URT. However, if the tuning motor is enérgized or the ground keyline

interlock signal from the AN/URA-38 is present, the cathode of diode gate CR17 is grounded. This
turns off 28 VDC switch Q8-Q9, preventing the T-827( )/URT from being keyed.

4-86. A ground keyline interlock input from the AN/URA-38 or a ground input from the tuning circuit
(paragraph 4-107) lowers the voltage at the base of key interlock Q4 by virtue of divider R11-R10.

This saturates key interlock Q4, preventing key driver Q5 from conducting even if the keyline is ground-
ed. In addition, a key interlock signal is supplied through diode CR12 to the bias power supply to cut
off PPC amplifier 1A1A6Q3 (paragraph 4-96). Thus, for both of these reasons the AM-3924(P)/URT
can not be keyed. If an overload occurs, the overload circuit turns transistor Q4 on through resistor
R5 and diode CR5, again preventing keying of the set so long as the overload circuit is latched up. Key
interlock Q4 is also energized when the Overload switch is set at RESET, so the unit can not be forced
to operate under overload conditions by holding the Overload switch in the RESET position. Diode CR9
drops the bias needed to turn on transistor Q4 by an additional 0. 3 volts below 11 volts, ensuring that
transistor Q4 will be solidly cut off untilone of the key interlock inputs is energized.

4-87. TEST DATA.

4-88. Pertinent references and applicable test data for the keying circuit are as follows:
a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24.
b. Radio Frequency Amplifier AM-3924(P)/URT, Top View, Component Locations, Figure 5-7.
c. Printed Circuit Board 1A1A5, Component and Test Point Locations, Figure 5-15.

d. Radio Frequency Amplifier AM-3924(P)/URT, Main Signal Flow, Servicing Block Diagram.
Figure 4-22.

e. System Keying and Key Interlock Circuitry, Servicing Block Diagram, Figure 4-2T7.
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f. Required Test Equipment:
(1)  Multimeter AN/PSM-4( )
(2) PC Board Extender 1A1MP81, 1A1MP96.
g. Transistor DC Voltage Measurements, Table 5-6.

4-89. BIAS POWER SUPPLY,

4-90. GENERAL.

4-91. The bias power supply (figure 4-9) consists of a full-wave bridge rectifier and filter, a voltage
regulator and divider, and various switching circuits, The function of this circuit is to provide the re-
quired grid bias voltages for operation of the electron tubes. Until the system is keyed, the outputs
from the bias power supply are at the correct level to bias the electron tubes beyond cutoff. When the
system is keyed, the bias voltages change to the values required to establish proper plate currents in
the electron tubes according to the mode of operation. That is, the final amplifier bias is changed to
the value required for class ABy operation of the tubes during voice operation or to the value required
for class B operation during CW or FSK operation. The value of driver bias is such that the tubes
operate class A. However, the driver bias can be controlled by the PPC circuit according to the AM-
3924(P)/URT RF power output requirements (internal PPC),

4-92. CIRCUIT DESCRIPTION.

4-93. The output from winding 20-21 of transformer 1A1T1 is full-wave rectified by diodes CR14
through CR117, filtered by capacitor 1A1C29, and applied to a voltage regulator and divider circuit con-
sisting of current limiting resistor R42, Zener diodes CR4 and CR3, and resistor R8, When the sys-
tem is keyed, transistor 1A5Q6 of the keying circuit (paragraph 4-79) shorts out resistor R8, grounding
the bottom side of the voltage regulator. In any mode of operation, except CW and FSK, switch Q20 is
conducting into saturation, connecting the bottom of PA BIAS potentiometer 1A1R10 to -36 volts, There-
fore, PA BIAS control 1A1RI10 can be adjusted over the normal class ABy range of operating bias for
the final amplifier tubes. The output from PA BIAS control 1A1R10 is applied through transistor Q21
to the final amplifier tubes by emitter follower action. During CW or FSK operation, a positive output
from the APC-PPC circuit (paragraph 4-66) turns switch Q20 off. Due to the high collector-emitter
impedance of transistor Q20 in this condition, the adjustment range of the PA BIAS control is insigni-
ficant, essentially causing the full output from the regulator-divider circuit (-72 volts) to be applied by
the emitter follower action of transistor Q21 to the final amplifier tubes. Diode CR28 protects switch
Q20 against excessive reverse base-emitter voltage. Emitter follower Q21 is used to allow grid current
to be drawn by the amplifier tubes without losing regulation. That is, during class B operation, a
larger amount of drive is required in order to obtain the rated output from the AM-3924(P)/URT. This
can result in a small amount of grid current. If emitter follower Q21 were not used, this current would
create a voltage drop across PA BIAS control 1A1R10, thus destroying the regulation and biasing the
tubes further toward cutoff. However, with emitter follower Q21 in the circuit, the grid current is now

drawn through the small collector-emitter resistance of the transistor resulting in essentially no shift
of the bias voltage.

4-94. During normal operation with the T-827( )/URT, PPC amplifier Q3 is conducting sufficiently to
turn on clamp Q2 into saturation. Therefore, the one end of Driver Bias Adj 1A1R9 is clamped to
ground through transistors Q2 and 1A5Q6. In this condition, the potentiometer can be adjusted over the
normal range of class A operating bias for the driver amplifier electron tubes (0 to -24 VDC).

4-95. When the system is not keyed, the short is removed from across resistor R8. The voltage drop
that appears across the resistor in this condition drives the bias voltages for the four electron tubes
into the cutoff region. Thus, the AM-3924(P)/URT is keyed on and off through the bias voltages applied
to the four electron tubes. Resistor R45 is a pull-down resistor which prevents the cutoff bias applied
to the driver tubes from exceeding the grid-to-cathode voltage rating.

4-24
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Figure 4-9,

Bias Circuit, Simplified Schematic Diagram
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4-96, Normally, the APC-PPC output to the T-827( )/URT maintains the output power at 1 KW (para-
graph 4-66). However, if there is a failure in the T-827( )/URT APC-PPC circuits, the PPC voltage
will rise beyond its normal level in an attempt to reduce the output power. This increasing level is
applied through isolation diode CR5 to gradually cut off PPC amplifier Q3. As the voltage at the collec-
tor of PPC amplifier Q3 falls (becomes more negative), so also does the base voltage of clamp Q2. By
emitter follower action, then, the voltage at the bottom of Driver Bias Adj potentiometer 1A1R9 also
falls, reducing the gain of the driver tubes until proper power output is obtained. Diode CR18 keeps
any reverse base-to-emitter voltage at clamp Q2 from exceeding safe limits. If an overload occurs, or
the tuning motor is energized, the keying circuit produces a key interlock signal (paragraph 4-79) that
is applied to the base of PPC amplifier Q3. This cuts off transistor Q3, and clamp Q2. Therefore,

the driver electron tubes will be biased at cutoff preventing operation until tuning is complete or the
reason for the overload is removed. Resistor R6 and Capacitor C6 determine the amplitude and dura-
tion of the negative pulse applied to the -30 VDC lead to the T-827( )/URT to suppress turn-on tran-
sients when the exciter is keyed. (Refer to applicable T-827( )/URT technical manual referenced in

table 1-1,)

4-97, TEST DATA.

4-98, Pretinent references and applicable data for the bias power supply are as follows:
a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24.
b. Radio Frequency Amplifier AM-3924(P)/URT, Top View, Component Locations, Figure 5-1.
c. Printed Circuit Board 1A1A6, Component and Test Point Locations, Figure 5-16.

d. Driver Bias Adjustment Procedure, Paragraph 5-5.

e. Radio Frequency Amplifier AM-3924(P)/URT, DC power Control, Servicing Block Diagram,
Figure 4-24,

f. Required Test Equipment:
(1) Multimeter AN/PSM-4( )
(2) PC Board Extender 1A1MP81, 1A1MP96,
g. Transistor DC Voltage Measurements, Table 5-6.

4-99, OVERLOAD CIRCUIT.

4-100. GENERAL.

4-101, The overload circuit (figure 4-10) consists of an overload detector, a 20 VDC switch, and
various gates, switches, and indicators. The function of this circuit is to monitor the cathode current
of the two final amplifier tubes, the RF output voltage from the final amplifier tubes, the flow of cooling
air, and the temperature of the PP-3916/UR. If any of these are abnormal the overload circuit trips.
unkeying the system and energizing an indicator,lamp and alarm to provide visual and audible indication
of the overload condition. The circuit can be reset by a front panel switch.

4-102. CIRCUIT DESCRIPTION.

4-103. Four inputs to the circuit are used to monitor for an overload condition as follows:

a. The RF output voltage from the plates of the final amplifier tubes is sampied by capacitive
voltage divider C35-C36, detected by diode CR13, and developed across base resistor ASR8. Resistor
R20 completes the DC path for diode CR13. Capacitor C37 is an RF bypass capacitor.

b. The voltage developed across the cathode resistor for final amplifier tube V1 is applied to
base resistor A5SR8 through RF decoupling network R7-C27-A5C5 and OR gate A5CRI15.
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c. The voltage developed across the cathode resistor for final amplifier tube V2 is applied to
base resistor A5R8 through RF decoupling network R8-C28-A5C4 and OR gate A5CR16.

d. When the temperature of the PP-3916/UR is within safe limits and cooling air is being circul-
ated through the AM-3924(P)/URT, ground is applied through the thermal switch in the PP-3916/UR, HV
interlock switch S9, and air vane switch S1 to the cathode of diode ASCR13. Therefore, the full 20 VDC
applied to resistor R21 is dropped across that resistor. If the thermal switch in the PP-3916/UR opens
(temperature overload), if the cover is removed from the final amplifier (opening interlock switch S9),
or if air vane switch S1 opens (air flow interrupted), the ground path to the cathode of diode ASCR13 is
broken. This allows part of the 20 VDC to be developed across base resistor A5R8 through OR gate
A5CRI14.

4-104. When the voltage on any one of the input lines exceeds the threshold voltage developed by re-
sistors A5SR6 and A5R7, overload detector A5Q3 is forward biased. This turns on 20 VDC switch A5Q2.
Capacitor C3 is an RF bypass. Transistor A5Q3 also draws enough current from the keying circuit
through isolating diode A5CR5 to energize the key interlock circuit (paragraph 4-79) to prevent keying
of the set. Diode ASCR5 prevents key interlock signals from tripping the overload circuit. Resistor
A5R3 maintains 20 VDC switch A5Q2 cut-off when overload detector A5Q3 is not energized. When 20
VDC switch A5Q2 energizes, overload detector A5Q3 is locked on through diode ASCR6. Also, 20 VDC
is applied through diode A5CR32 to OVERLOAD indicator lamp DS5 and through switch S6 (when set at
ALARM) to overload alarm DS1. This energizes both the alarm and indicator, providing both visual
and audible indication that an overload exists. Resistor A5R9 and capacitor A5C6 provide a millisec-
ond delay in the latching of the circuit allowing extremely short overloads to pass without unkeying the
system. Once energized, the overload circuit will remain on until primary power is removed or Over-
load switch S6 is momentarily set at RESET. When Overload switch S6 is set at RESET, clamp A5CR6
is disabled. If the overload was of a momentary nature, the overload circuit will be reset, releasing
the key interlock and allowing operation to be resumed. However, if the overload remains the circuit
will again pick up and prevent operation until the overload is located and removed.

4-105. TEST DATA.

4-106. Pertinent references and applicable test data for the overload circuit are as follows:
a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24.
b, Radio Frequency Amplifier AM-3924(P)/URT, Top View, Component Locations, Figure 5-17.
c. Printed Circuit Board 1A1A5, Component and Test Point Locations, Figure 5-15.

d. Radio Frequency Amplifier AM-3924(P)/URT, Main Signal Flow, Servicing Block Diagram,
Figure 4-22.

e. Required Test Equipment:
(1) Multimeter AN/PSM-4( )
(2) PC Board Extender 1A1MP81, 1A1MP96.

f. Transistor DC Voltage Measurements, Table 5-6.
4-1017. TUNING CIRCUIT.

4-108. GENERAL.

4-109. The tuning circuit (figure 4-11) consists of a decoder, an encoder, two bandswitches, a motor,
a motor relay, and a gating circuit. The function of this circuit is to automatically position the band-
switches in the final and driver transformer assemblies according to the selected operating frequency.
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4-110. CIRCUIT DESCRIPTION.

4-111. An open-seeking circuit that employs a five-wire coding scheme is used to automatically posi-
tion the bandswitch assemblies in the driver and final transformer assemblies according to the selected
operating frequency (paragraphs 4-33 and 4-42). Nineteen bands are used to cover the 2.0 to 30. 0 MHz
frequency range, and thus nineteen different five-wire codes are required for tuning (Table 4-1). The
code is generated either externally (FREQUENCY MC switch S7 set at AUTOMATIC) by an encoder in
the T-827( )/URT or internally by an encoder deck in switch S7 (FREQUENCY MC switch S7 set at one
of the nineteen MC positions). In either case, a series of opens and grounds is applied to the five code
lines, through which the code is connected to decoder switch deck A4S1C. This establishes a ground
path through contact 3 of A4S1C-front, terminal 6 of A4TB1, gate ASCR1, to pin 6 of motor drive relay
K3. Since pin 2 of relay K3 is at 28 VDC, relay K3 energizes, connecting 170 VAC, 60 Hz, to motor
B2. The motor rotates the decoder switch and the two bandswitches until the decoder code is the com-
plement of the code generated by the encoder. At this time, the ground path to relay K3 is broken, de-
energizing motor B2.

TABLE 4-1. TUNING CODE CHART

BAND CODE LINES* BAND CODE LINES*

1 2 3 4 5 1 2 3 4 5
2.0to 2.5 0 0 0 0 1 10.0 to 12.0 1 1 1 0 0
2.5t03.0 0 0 0 1 1 12,0 to 14.0 1 1 0 0 1
3.0to 3.5 0 0 1 1 1 14.0to 16.0 1 0 0 1 0
3.5t0 4.0 0 1 1 1 1 16.0 to 18.0 0 0 1 0 0
4.0to0 5.0 1 1 1 1 0 18.0 to 20.0 0 1 0 0 1
5.0t0 6.0 1 1 1 0 1 20.0to 22.0 1 0 0 1 1
6.0to 7.0 1 1 0 1 1 22.0to0 24.0 0 0 1 1 0
7.0t0 8.0 1 0 1 1 1 24,0 to 26.0 0 1 1 0 0
8.0to0 10.0 0 1 1 1 0 26.0 to 28.0 1 1 0 0 0
28.0to 30.0 1 0 0 0 0

*0 = OPEN 1 = GROUND

4-112. Both the encoder and the decoder consist of a '"'master' section and an "image'' section which
is the mirror image of the master. The image sections are required to complete the ground path in
certain combinations of encoder-decoder position (paragraph 4-113).

4-113. Figure 4-11A shows the circuit tuned for an operating frequency in the 2.0 to 2. 5 MC band
This can be seen by noting that decoder master A4S1C pattern (1, 1, 1, 1, 0) is the complement of en-
coder master S7TA pattern (0, 0, 0, 0, 1). Suppose, however, that the AM-3924(P)/URT had previously
been tuned to the 2.5 to 3.0 MC band (one position clockwise), and that FREQUENCY MC switch S7 has
just been set at the 2.0 to 2. 5 MC band (figure 4-11B). In this situation contacts 3 and 7-8-9 of the de-
coder master are connected, but this does not complete the ground path to relay K3 since code lines 1
through 3 are not grounded by encoder S7 master. Instead, the ground path is provided through the
image decks: from STA-20 front to STA-1 front to A4S1C-5 rear to A4S1C-6 rear to STA-2 rear to STA-3
rear to A4S1C-7 front to A4S1C-3 front to terminal 6 of the relay. Thus the relay energizes and motor
B2 turns the decoder and bandswitches. The masters and images ensure that there will always be a
ground path for any combination of encoder and decoder positions until the decoder reaches the unique
position corresponding to that of the encoder.
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4-114. TEST DATA.

4-115. Pertinent references and applicable data for the tuning circuit are as follows:
a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24.
b. Radio Frequency Amplifier AM-6909( )/URT, Case, Schematic Diagram, Figure 5-30.
c. Driver Transformer Assembly 1A1A4, Schematic Diagram, Figure 5-29.
d. Driver Transformer Assembly 1A1A4, Component and Test Point Locations, Figure 5-14.

e. Radio Frequency Amplifier AM-3924(P)/URT, Bottom View, Component Locations, Figure
5-8.

f. Radio Frequency Amplifier AM-3924(P)/URT, Main Signal Flow, Servicing Block Diagram,
Figure 4-22.

g. Required Test Equipment:
(1) Multimeter AN/PSM-4( )

4-116. MULTIPURPOSE METER CIRCUIT.

4-117. GENERAL.

4-118. The multipurpose meter circuit (figure 4-12) consists of a meter, switch, detector circuit, and
various voltage dividers. The function of this circuit is to allow the important parameters of the ampli-
fier to be monitored.

4-119. CIRCUIT DESCRIPTION. }’
4-120. Eight parameters are monitored as follows:

a. When the Multipurpose meter switch is set at DRIVER 2 AMPERES, the voltage developed
across resistor A1R1 by the cathode current of electron tube A1V2 is applied through calibrating resis-
tor A1R3 and contacts 1 and 9 of switch S5 to meter M1. Therefore, the cathode current of electron
tube A1V2 can be measured or monitored. Capacitor A1C13 is an RF bypass.

b. When the Multipurpose meter switch is set at DRIVER 1 AMPERES, the voltage developed
across resistor A1R2 by the cathode current of electron tube A1V1 is applied through calibrating resis-
tor A1R4 and contacts 2 and 9 of switch S5 to meter M1. Therefore, the cathode current of electron
tube A1V1 can be measured or monitored. Capacitor A1C14 is an RF bypass.

c. When the Multipurpose meter switch is set at PA PLATE 2 AMPERES, the voltage developed
across resistor R27-R28 by the cathode current of electron tube V2 is applied through calibrating resis-
tor R4 and contacts 3 and 9 of switch S5 to meter M1. Therefore, the cathode current of electron tube
V2 can be monitored or measured. Capacitor C19 is an RF bypass.

d. When the Multipurpose meter switch is set at PA PLATE 1 AMPERES, the voltage developed
across resistor R25-R26 by cathode current of electron tube V1 is applied through calibrating resistor
R3 and contacts 4 and 9 of switch S5 to meter M1. Therefore, the cathode current of electron tube V1
can be monitored or measured. Capacitor C7 is an RF bypass.

e. The RF input to the AM-3924(P)/URT is coupled by capacitor A1C18 to voltage doubler-detec-
tor circuit A1CR1-CR2. The negative peaks of the RF input signal are clamped to ground by diode
A1CR2. The positive peaks of the RF input signal are then detected by diode A1CR1, filtered by capa-
citor A1C17, and developed across base resistor A6R4, resulting in a DC signal equal to the peak-to-
peak input voltage. Emitter follower A6Q1 provides the current gain required to operate the meter. Its
output is applied through dropping resistor A6R3 and contacts 5 and 9 of switch S5 to meter M1, When
When Multipurpose meter switch S5 is set at INPUT POWER 0-150 MW, meter M1 indicates RF input

4-34
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voltage on a scale calibrated in terms of RF power. Resistor A6R2 serves as a load for transistor Y
A6Q1 when switch S5 is in some other position. %3

f. The 2250 VDC output from the PP-3916/UR (1A2J1-R) or PP-3917/UR (TB1-4) is applied to
the plates of final amplifier electron tubes V1 and V2 and to meter dropping resistors ATR16 through
ATR20. Therefore, the plate voltage for the final amplifier tubes can be measured or monitored when
the Multipurpose meter switch is set at PA PLATE VOLTS. Resistor ATR21 prevents the voltage at
terminal ATE6 from rising to 2250 VDC when switch S5 is not set at PA PLATE VOLTS.

g. The 500 VDC output from the PP-3916/UR (1A2J1-M) or PP-3917/UR (TB1-5) is applied
through fuse F7 to terminal 1 of A1TB1 for application to the plates of the driver amplifier electron
tubes. The 500 VDC is also applied through the parallel connected current limiting resistors ATR1
through ATR3 to the screen regulator (paragraph 4-142) and to meter dropping resistors ATR13 and
ATR14. Therefore, the plate voltage for the driver amplifier electron tubes can be measured or mon-
itored when the Multipurpose meter switch is set at DRIVER PLATE VOLTS. Resistor ATR15 prevents
the voltage at terminal ATE1 from rising to 500 VDC when switch S5 is not set at DRIVER PLATE
VOLTS.

h. The 287 VDC at the J6 output of the screen voltage regulator is applied to meter dropping
resistors ATR7 and ATR8. Therefore, the screen voltage to the final and driver amplifier electron
tubes can be measured or monitored when the Multipurpose meter switch is set at PA-DRIVER SCRNS
VOLTS. Resistor ATR9 prevents the voltages at terminal ATES from rising to 287 VDC when switch
S5 is not set at PA-DRIVER SCRNS VOLTS.
4-121. TEST DATA.
4-122. Pertinent references and applicable data for the metering circuit are as follows:
a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24.
b. Printed Circuit Board Assembly 1A1A7, Component and Test Point Locations, Figure 5-17. )
c. Driver Tube Assembly 1A1A1, Component and Test Point Locations, Figure 5-11.

d. Radio Frequency Amplifier AM-3924(P)/URT, Bottom View, Component Locations, Figure
5-8.

e.  Radio Frequency Amplifier AM-6909( )/URT, Case, Schematic Diagram, Figure 5-30.

f. Radio Frequency Amplifier AM-3924(P)/URT, Main Signal Flow, Servicing Block Diagram,
Figure 4-22,

g. Required Test Equipment:
(1) Multimeter AN/PSM-4( )
(2) Signal Generator SG-582/U
h. Transistor DC Voltage Measurements, Table 5-6,
4-123. INITIAL TURN-ON CIRCUIT.

4-124. GENERAL.

4-125. The initial turn-on circuit (figure 4-13) consists of various transformers, switches, fuses, and
jumpering schemes. The primary function of this circuit is to direct phases A and B of the primary
power to the power supply for conversion to 115 volt, single phase primary power for the T-827( )/URT
and AN/URA-38. The actual means of developing this power depends on whether the PP-3916/UR or
PP-3917/UR is used with the system, i.e., whether the primary power is 60 or 400 Hz.
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Figure 4-13. Initial Turn-On Circuit, Simplified Schematic Diagram
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4-126. CIRCUIT DESCRIPTION,

4-127. When PRIMARY POWER switch 1A1S4 is set at ON, phases A and B of the primary power are
applied to terminals 11 and 12 of terminal board 1A1TB1 (terminals 1 and 2 of 1A1TB5 in AM-6909/
URT). The three phases are interlocked to prevent operation when the chassis is extended from the
case, From terminal board 1A1TB1, phases A and B are applied (phase A through standby relay
1A1K5) to terminal board 1A1TB4 for connection to the internal power supply when the system is placed
in standby (paragraph 4-132). Also, from terminal board 1A1TB1 (1A1TB5 in AM-6909/URT), phases
A and B of the primary power are applied either to the PP-3916/UR or PP-3917/UR.

4-126. When the PP-3916/UR is used, phases A and B of the primary power are applied thru 2A2J1-
E/D, and interlock switches S2/83 to terminals 23 and 24 of the PP-3916/UR terminal board 2A1TBI.
Both phases A and B are interlocked to prevent operation when the hinged front panel is opened. From
terminal board 2AI1TBI, phases A and B are applied through one of two jumpering schemes to the pri-
mary of transformer 2A2T2. The jumpering scheme used depends on whether the primary line-to-line
voltage is 440 or 208. Transformer 2A2T2 has two 60 Hz outputs; 115 volts and 22.5 volts. The 115 volt
AC output from winding 31-30 is applied to blower 2A3B1 and through the interconnecting cabling to the
AM-6909/URT, from which it is supplied as primary power through connector 1A2AW 7 to the T-827( )/
URT and through connector 1A2A1J6 to the AN/JURA-38. The 24 volt AC output from transformer 2A2T2
is applied to the PP-39i6/UR 400 Hz inverter.

4-129. When the PP-3917/UR is used, phases A and B of the primary power are jumpered through
fanning strip 1A1A8P1 to the primary of transformer 1A1A8T1. The 115 VAC, 400 Hz, single phase
output from transformer 1A1A8T1 is applied through fanning strip 1A1A8P2 to terminals 3 and 4 of
the AM-3924(P)/URT terminal board 1A1TB2 and terminals 1 and 10 of terminal boards 1A1TB2 and
1A1TBI, respectively. From terminals 3 and 4 of terminal board 1A1TB2, the 115 volts is applied as
primary power to the T-827 )/URT and AN/URA-38 through connectors 1A2A1J7 and 1A2A1J6, res-
pectively. From terminal 10 of terminal board 1A1TB1 and terminal 1 of terminal board 1A1TB2, the
155 volt output is applied to the blower and indicator lights (paragraph 4-132), one side first being
switched by standby relay 1A1K2.
4-130. TEST DATA.
4-131. Pertinent references and applicable data for the initial turn-on circuit are as follows:

a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24.

b. Radio Frequency Amplifier AM-6909/URT, Chassis, Schematic Diagram, Figure 5-26.

c. Radio Frequency Amplifier AM-3924(P)/URT, Case, Schematic Diagram, Figure 5-30A.

a. Radio Frequency Amplifier AM-6909/URT, Case, Schematic Diagram, Figure 5-30.

e. Power Supply PP-3916/UR, Schematic Diagram, Figure 5-32,

f. Power Supply PP-3917/UR, Schematic Diagram, Figure 5-31.

g. Radio Frequency Amplifier AM-3924(P)/URT, Top View, Component Locations, Figure 5-7.

h. Radio Frequency Amplifier AM-3924(P)/URT, Case, Component Locations, Figure 5-18.

i. Radio Frequency Amplifier AM-6909/URT, Case, Component Locations, Figure 5-19.

j. Power Supply PP-3916/UR, Component Locations, Figure 5-21.

k. Power Supply PP-3917/UR, Component Locations, Figure 5-20.

1. Radio Frequency Amplifier AM-3924(P)/URT, DC Power Control, Servicing Block Diagram,
Figure 4-24,

m. 60 Hz High Voltage Distribution, Servicing Block Diagram, Figure 4-25.

Change 1 4-39
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n. 400 Hz High Voltage Distribution, Servicing Block Diagram, Figure 4-26. “"3
o. Required Test Equipment:
(1) Multimeter AN/PSM-4( )

4-132. STANDBY POWER DISTRIBUTION CIRCUIT.

4-133. GENERAL.

4-134. The standby power distribution circuit (figure 4-14) consists of two relays, and various power
supply and switching circuits. The function of this circuit is to produce all voltages required to oper-
ate the AM-3924(P)/URT, except the high voltages required by the electron tubes, in the final and driver
.amplifiers.

4-135. CIRCUIT DESCRIPTION.

4-136. After initial turn-on has been accomplished at the AM-3924(P)/URT (paragraph 4-123) further
control of the system is accomplished from the T-827( )/URT. When the T-827( )/URT Mode Selector
switch is set at STDBY, the 28 VDC standby-operate from the T-827( )/URT is applied to standby re-
lays 1A1K2 and 1A1K5. Since the other side of both standby relays is at ground, relays 1A1K2 and
1A1K5 energize. This connects phase A of the primary power through contacts of relay 1A1K5 to ter-
minal 1 of terminal board 1A1TB4. (Phase B of the primary power was directly applied to terminal 13
of terminal board 1A1TB4 at the time that the PRIMARY POWER switch was set at ON (paragraph
4-123.) This line-to-line voltage is applied through one of three jumpering schemes to the primary
windings of transformer 1A1T1. The exact jumpering scheme used depends on the line-to-line voltage
of the primary power: 440, 208, or 115. Transformer 1A1T1 has six secondary windings: windings
24-25 and 22-23 provide the 6.0 VAC required by the filaments of the two electron tubes in the final
amplifier. Winding 16-17 is used to produce the 13. 5 VAC required by the filaments of the two elec-
tron tubes in the driver amplifier. Winding 18-19 produces the AC input voltage required by + 12 VDC
remote power supply (paragraph 4-158). Winding 13-14-15 produces the AC input voltage required by

_the 11, 20, 28 VDC power supply (paragraph 4-149). Winding 20-21 produces the AC input voltage re-

“quired by the bias power supply (paragraph 4-89). In addition, if the primary power is 60 Hz, the 115
VAC output from winding 20-21 is applied through fanning strip 1A1P5 and terminal board 1A1TB2 to
time elapsed meter 1A1B3. If the primary power is 400 Hz, the 28 VDC output from the 11, 20, 28
VDC power supply is applied through fanning strip 1A1A8P1 to the PP-3917/UR, 60 Hz inverter, which
converts the 28 VDC to 155 and 170 VAC, 60 Hz power. The 155 VAC is applied through fanning strip
1A1A8P1 and terminal board 1A1TB2 to time elapsed meter 1A1B3, and the 170 VAC output from the
60 Hz inverter is applied through fanning strip 1A1A8P1 and terminal board 1A1TB2 to the tuning cir-
cuit. (When the primary power source is 60 Hz, 115 VAC is applied to the tuning circuit at the time of
initial turn-on through terminals 3 and 4 of terminal board 1A1TB2 from the PP-3916/UR.) Therefore,
regardless of the frequency of the primary power, the time elapsed meter and the tuning motor have
the required 60 Hz power applied for operation.

4-137. The AM-3924(P)/URT indicator lamps and blower required 115 VAC, 400 Hz single phase
power for operation. This power is developed when the system is placed in standby as follows. If the
primary power source is 400 Hz, the 115 VAC, 400 Hz output from transformer 1A1A8T1 after initial
turn-on (paragraph 4-123) is applied through contacts 3 and 8 of standby relay 1A1K2, terminal board
1A1A8P1, terminal board 1A1TB1, BLOWER 1. OA fuse 1A1F4 to one side of the blower and through
operate relay 1A1K1 contacts 6 and 10 to STANDBY indicator 1A1DS2. Since the common side of the
115 VAC output from the PP-3917/UR is applied directly through fanning strip 1A1A8P1 and terminal
board 1A1TBI1 at the time of initial turn-on, the blower and STANDBY indicator lamp 1A1DS2 both
energize, indicating that the system is in a standby condition.

4-138. If the primary power source is 60 Hz, the PP-3917/UR is not used and fanning strip 1A1A8P1

is connected. When the PP-3916 is used, the inverter is activated by slave relay 2A4K1. 24 VAC

from 2A2T2 pins 28 and 29 is supplied to bridge rectifier CR4, CR5, CR6, and CR7 (thru F1). The

DC output (typically 28 VDC) from this rectifier circuit is filtered by capacitor input filters (C2 and
C3) and is applied to slave relay 2A4KI1 to turn on the 400 Hz inverter thru contacts Al and A2 of

2A4K1 (when tuned by relay contacts 1A1K2-3 and -6 are closed). Standby relay 1A1K2 is activated
(contacts closed) in all modes selected at the T-827 function switch except UFF. When the PP-3916/UR
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Figure 4-14. Standby Power Distribution Diagram
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is used, 115 VAC, 400 Hz is produced by this unit. The 115 VAC, 400 Hz output produced by the inverter
(paragraph 4-175) is applied to POWER ON INDICATOR LAMP 2AIDS] and interconnecting cabling, to
the AM-6909/URT STANDBY indicator lamp and blower. Therefore, the indicator lamps and blowers
have 115 VAC, 400 Hz power switched to them at the time the system is placed in standby. regardless

of the frequency of the primary power.

4-139. Thus, when the system is placed in standby, all voltages required for operation of the tuning,
protection, control, filament, blower, indicator lamps, and time elapsed meter circuits are available.
The only voltages not yet available are the high voltages required for powering the plates and screens
of the electron tubes of the final and driver amplifiers (paragraph 4-142).

4-140. TEST DATA.

4-141. Pertinent references and applicable data for the standby power distribution circuit are as
follows:

a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24.
b. Radio Frequency Amplifier AM-6909/URT, Chassis, Schematic Diagram, Figure 5-26.

c. Radio Frequency Amplifier AM-3924(P)/URT, Case, Schematic Diagram, Figure 5-30A.
d. Radio Frequency Amplifier AM-6909/URT, Case, Schematic Diagram, Figure 5-30.

e. Power Supply PP-3916/UR, Schematic Diagram, Figure 5-32,

f. Power Supply PP-3917/UR, Schematic Diagram, Figure 5-3i.

g. Radio Frequency Amplifier AM-3924(P)/URT, Top View, Component Locations, Figure 5-17.
h. Radio Frequency Amplifier AM-3924(P)/URT, Case, Component Locations, Figure 5-18,
i Radio Frequency Amplifier AM-6909/URT, Case, Component Locations, Figure 5-19.

j- Power Supply PP-3916/UR, Component Locations, Figure 5-21.

k. Power Supply PP-3917/UR, Component Locations, Figure 5-20.

1. Radio Frequency Amplifier AM-3924(P)/URT, DC Power Control Servicing Block Diagram,
Figure 4-24.

m. 60 Hz High Voltage Distribution, Servicing Block Diagram,. Figure 4-25.
n. 400 Hz High Voltage Distribution, Servicing Block Diagram, Figure 4-26.

4-142, OPERATE POWER DISTRIBUTION CIRCUIT.

4-143. GENERAL.

4-144. The operate power distribution circuit (figure 4-15) consists of two relays, a relay driver
transistor, a regulator circuit and one of two high voltage power supplies. depending on the frequency
of the primary power. The function of this circuit is to produce the 2250 and 500 VDC voltages re-
quired by the plate and screen circuits of the final and driver amplifiers.

4-145. CIRCUIT DESCRIPTION

/
4-146. When the T-827( )/URT Mode Selector switch is set at any of its operate positions. the 20 \'DC
operate from the T-827( )/URT is applied to the contacts of time delay relay 1A1K4. Three minutes
after application of heater power, (when the system is placed in standby. paragraph 4-149) time delav
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relay 1A1K4 energizes, allowing the 20 VDC to reach voltage divider 1A1A5R19-20. The time delay is
provided to allow the cathodes of the electron tubes to reach operating temperature (prior to applica-
tion of plate and screen voltages). Since the emitter of relay driver 1A1A5Q7 is at ground through the
power supply interlock line (paragraph 4-99), the voltage applied to divider 1A1A5R19-20 turns relay
driver 1A1A5QT7 on into saturation, effectively grounding terminal 2 of relay 1A1K1. This energizes
operate relay 1A1K1. Therefore, three phase primary power is applied to terminals 1, 2, and 3 of
terminal board 1A1TB1 (1A1TB5 in AM-6909/URT), from which it is applied to either the 60 Hz or
400 Hz high voltage power supply. depending on the frequency of the primary power. In either case,
the high voltage power supply converts the three phase primary power to 2250 VDC and 500 VDC.
These DC voltages are applied to the plate circuits of the electron tubes in the final and driver ampli-
fiers, respectively. The 500 VDC is regulated to provide screen voltages in 6. 2 volt steps between
287 and 318 VDC for both the final and driver amplifiers. Energizing operate relay 1A1K1 also ex-
tinguishes the STANDBY indicator lamp and in its place energizes the OPERATE indicator lamp.

4-147. TEST DATA.

4-148. Pertinent references and applicable data for the operate power distribution circuit are as
follows:

a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24.

b. Radio Frequency Amplifier AM-6909/URT, Chassis, Schematic Diagram, Figure 5-26.

e

Radio Frequency Amplifier AM-3924(P)/URT, Case, Schematic Diagram, Figure 5-30A.

d. =~ Radio Frequency Amplifier AM-6909/URT, Case, Schematic Diagram, Figure 5-30,

e. Power Supply PP-3916/UR, Schematic Diagram, Figure 5-32,

f. Power Supply PP-3917/UR, Schematic Diagram, Figure 5-31.

g. Radio Frequency Amplifier AM-3924(P)/URT, Top View, Component Locations, Figure 5-17.
h. Printed Circuit Board 1A1A5, Component and Test Point Locations, Figure 5-15.

i. Radio Frequency Amplifier AM-3924(P)/URT, Case, Component Locations, Figure 5-18.

j Radio Frequency Amplifier AM-6909/URT, Case, Component Locations, Figure 5-19.

k. Power Supply PP-3916/UR, Component Locations, Figure 5-21.

1. Power Supply PP-3917/UR, Component Locations, Figure 5-20.

m. Radio Frequency Amplifier AM-3924(P)/URT, DC Power Control, Servicing Block Diagram,
Figure 4-24.

n. 60 Hz High Voltage Distribution, Servicing Block Diagram, Figure 4-25,
o. 400 Hz High Voltage Distribution, Servicing Block Diagram, Figure 4-26.
p. Required Test Equipment:

(1) Multimeter AN/PSM-4( )

(2) PC Board Extender 1A1MP81, 1A1MP96.

q. Transistor DC Voltage Measurements, Table 5-6),
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Figure 4-16, 11, 20, and 28 VDC Power Supply, Simplified Schematic Diagram

4-149, 11, 20, AND 28 VDC POWER SUPPLY.

4-150. GENERAL.

4-151, The 11, 20, and 28 VDC power supply (figure 4-16) consists of two full wave rectifiers, a
regulator, and a filter. The function of these circuits is to produce all the low DC voltages required
for operation of the AM-3924(P)/URT control circuits.

4-152. CIRCUIT DESCRIPTION.

4-153. The output from winding 13-15 of transformer 1A1T1 is full-wave rectified by diodes CR22
through CR25, producing an unfiltered VDC output whose average value is 28V. This voltage is used
to energize the AM-3924(P)/URT relays and is applied through the 28 VDC switch circuit (paragraph
4-79), to energize the T-827( )/URT T/R relays. The 28 VDC connection to the relays is interlocked
through pin b of connector P1 and 1A1J4 and pins A and Z of connectors 1A1J5 and 1A1A6P1. This
interlock is provided so that the system can not be energized if either printed circuit board is removed
from the equipment, therefore preventing operation in the abgence of the control circuits. From pin Z
of 1A1J5, the 28 VDC is applied to contact 3 of 1A1K4 time delay relay to initiate the three minute time
delay for the heating of the electron tube filaments.

4-154. Since a bridge rectigier such as CR22 through CR25 always grounds whichever side of the
transformer is instantaneously the negative side, the other side of the transformer (the side not
grounded at any instant) must always be positive with respect to ground. Since terminal 14 of trans-
former 1A1T1 is the center-tap of a transformer which feeds a bridge rectifier, it follows that it also
must always be positive with respect to ground, but with a voltage equal to one-half that of the full
winding. Therefore, the voltage at terminal 14 is a full-wave rectified signal that is one-half of the
full (28 VDC) output. Diode CR21 allows capacitor 1A1C31 to charge up to the peak value of the voltage
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present at terminal 14, This constitutes the 20 VDC supply. Its output is applied to the 11 VDC regu- 2
lator (paragraph 4-155), the overload circuit, and one contact of the elapsed time meter. ﬁ

4-155. Voltage divider R25-CR19-CR20 provides a stable +12, 4 VDC reference for the two emitter
followers (Q11 and Q10) which constitute the 11 VDC regulator. The output voltage from the regulator
is normally 11, 2 VDC because 0. 6 VDC is lost across each silicon transistor. Resistors R34 and R35
absorb some of the power which is dissipated by the regulator circuit, allowin< the transistors to run
cooler than would otherwise be possible.

4-156. TEST DATA.

4-157. Pertinent references and applicable test data for the 11, 20, and 28 VDC power supply are
as follows:

a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diagram, Figure 5-24.
b. Printed Circuit Board 1A1A5, Component and Test Point Locations, Figure 5-15,
c. Radio Frequency Amplifier AM-3924(P)/URT, Top View, Component Location, Figure 5-17.

d. Radio Frequency Amplifier AM-3924(P)/URT, DC Power Control, Servicing Block Diagram,
Figure 4-24.

e. Required Test Equipment:

(1) Multimeter AN/PSM-4( )

(2) PC Board Extender 1A1MP81, 1A1MP96.
f. Transistor DC Voltage Measurements, Table 5-6.

4-158. REMOTE +12 VDC POWER SUPPLY.

4-159. GENERAL.

a 3-pin Integrated Circuit voltage regulator. This circuit provides a floating regulated 12 VDC

4-160. The remote + 12 VDC power supply (figure 4-17) consists of a full wave rectifier filter, and
I which is available at transmitter switchboard connector 1A2ALJ2 for remote use.

4-161. CIRCUIT DESCRIPTION.

4-162. The output from winding 18-19 of transformer 1A1TI1 is full wave rectified by diodes CR26
through CR29, filtered by capacitor 1A1C30, and applied to a voltage regulator IC1, a 7912KM series
monolithic 3-terminal regulator, to achieve the desired regulation. This device incorporates built-
in short circuit and thermal overload protection. Diodes CR60 and CR61 protect the IC against
abnormal conditions, such as those created by component failure, or externally generated transients.

4-163. TEST DATA.

4-164. Pertinent reference and applicable test data for the remote +12 VDC power supply are as
follows: -

a. Radio Frequency Amplifier AM-3924(P)/URT, Chassis, Schematic Diacram, Figure 5-24.
b. Printed Circuit Board 1A1A5, Component and Test Point Locations., Fivure 5-15,

c. Radio Frequency Amplifier AM-3924(P)/URT, Top View. Component and Test Point
Locations, Figure 5-17,
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Figure 4-17. Remote +12 VDC Power Supply, Simplified Schematic Diagram
d. Radio Frequency Amplifier AM-3924(P)/URT, DC Power Control, Servicing Block Diagram,
Figure 4-24.
e. Required Test Equipment:
(1) Multimeter AN/PSM-4( )
(2) PC Board Extender 1A1MP81, 1A1MP96.
f. Transistor DC Voltage Measurements, Table 5-6.

4-165. 60 Hz INVERTER.,.

4-166. GENERAL.

4-167. The 60 Hz inverter (figure 4-18) is a saturable core oscillator. The function of this circuit
which forms a part of the PP-3917/UR, is to produce two single phase, 60 Hz outputs when the system
is being operated from a 400 Hz primary power source: 155 VAC to power the time elapsed meter and
170 VAC to power the tuning motor.

4-168. CIRCUIT DESCRIPTION.

4-169. The 60 Hz inverter utilizes a saturable core transformer oscillator circuit to develop a square
wave AC output from the 28 VDC input from the AM-3924(P)/URT internal power supply. When the
AM-3924(P)/URT is set at standby, the 28 VDC supply is energized (paragraph 4-132 and 4-149). This
voltage is applied through peak detecting diode CR1 and capacitor C1, putting about +37 volts on the
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Figure 4-18. 60 Hz Inverter, Simplified Schematic Diagram

center tap of the primary winding (4-3-2) of transformer T1. Resistors R2 and R4 pull the bases of
transistors Q1 and Q2 toward ground, tending to turn both transistors on. Since the two sides of the
circuit are never precisely balanced, one transistor will tend to conduct more strongly than the other.

4-170, Assure that transistor Q1 is the one which conducts more strongly. This conduction induces
a voltage in winding 3-4 with a polarity that makes terminal 3 more positive than terminal 4, Then by
transformer action, terminal 4 is more positive than terminal 5, terminal 2 is more positive than
terminal 3, and terminal 1 is more positive than terminal 2. Therefore, transistor Q2 becomes re-
verse biased and transistor Q1 becomes more strongly forward biased. Due to the positive feedback
loop between base and emitter through feedback winding 4-5, the collector-to-emitter current flow will
regeneratively increase rapidly until the transistor is driven into saturation. When this occurs, the
primary voltage can no longer increase and a condition of quasi-stable equilibrium is maintained.
During this equilibrium period, the voltage drop across the transistor is small, and essentially, the
full 28 VDC is dropped across winding 3-4 of transformer T1, With a constant voltage across the
winding, both the current and the magnetic flux increase until the core reaches saturation, a process
requiring about 8. 3 MSEC. At this time, the exciting current required by the transformer exceeds
that which can be supplied by the transistor, so the current can rise no more. Therefore, transistor
Q1 is regeneratively turned off, ending the first half cycle. As the flux in the transformer collapses,
the polarity of the voltages induced in the transformer is opposite to that originally induced. There-
fore, transistor Q2 becomes turned on and is regeneratively driven to saturation. Transistor Q2 then
continues to conduct until the transformer core is driven into negative saturation. The flux will then
again collapse, regeneratively turning transistor Q2 off and transistor Q1 back on, completing a full
cycle. This switching action continues at a rate of 60 Hz, as determined by the magnetic, electrical,
and dimensional characteristics of transformer T1, and the value of the supply voltage. The peak volt-
age from the emitter of either transistor Q1 or Q2 to ground is approximately twice the supply voltage,
or 56 volts.
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4-171. As the transistors turn on and off, spikes are produced in the circuit. Diodes CR2 and CR3
€ preclude possible transistor damage by preventing these spikes from pulling the emitters of the trans-

istors below ground. Similarly, capacitors C2 and C3 bypass to ground and potentially damaging
spikes at the bases. Resistors R1 and R3 limit the base current in transistors Q1 and Q2 to the correct
value.

4-172. The AC voltage induced in the primary of transformer T1 is coupled by transformer action to
the secondary. The 170 VAC developed between terminals 6 and 8 is applied to pins 5 and 6 of fanning
strip P2 for connection to the tuning circuit (paragraph 4-132). The 155 VAC developed between ter-
minals 6 and 7 is applied to pins 7 and 8 of fanning strip P2 for connection to the time elapsed meter
(paragraph 4-132). When the tuning motor is energized, these voltages drop ahout 10% because of the
heavy load imposed by the tuning motor. These voltages are higher than the 115 VAC applied during
operation with a 60 Hz primary power source, since a higher peak square wave voltage is required to
obtain the effects of a sine wave voltage.

4-173. TEST DATA.,
4-174. Pertinent references and applicable data for the 60 Hz inverter are as follows:
a. Power Supply PP-3917/UR, Schematic Diagram, Figure 5-31.
b. Power Supply PP-3917/UR, Component Locations, Figure 5-20.
c. 60 Hz inverter 1A1A8A1, Component Locations, Figure 5-20.
d. 400 Hz High Voltage Distribution, Servicing Block Diagram, Figure 4-26.
e. Required Test Equipment:
(1) Oscilloscope AN/USM-117( )
(2) Multimeter AN/PSM-4( )
( f. Transistor DC Voltage Measurements, Table 5-6.

4-175. 400 HZ INVERTER.

4-176. GENERAL.

4-177. The 400 Hz inverter (figure 4-19) is a saturable core oscillator. The function of this circuit,
which is a part of the PP-3916/UR, is to produce a 150 VAC, 400 Hz, single phase output to power the
blower and indicator lamps when operating from a 60 Hz primary power source.

4-178. CIRCUIT DESCRIPTION.

4-179. The 400 Hz inverter functions exactly like the 60 Hz inverter. When the system is placed in
standby, the 28 VDC output from the bridge rectifier is switched by slave relay 2A4Kl1, which is con-
trolled by 1AIK2 in the AM-6909/URT. The resulting 28 VDC output is applied to the center tap of
transformer T1. The inverter then turns on and functions exactly like the 60 Hz inverter (paragraph
4-165). When the 400 Hz inverter turns cn, POWER indicator lamp 2A1IDSI lights. Transient suppres-
sion is afforded by 2A4R3 and 2A4Cl. The imbalance required for the circuit to start is provided by
2A4R4 in the base circuit of 2A1Ql, with no corresponding resistor for the other transistor.
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Figure 4-19. 400 Hz Inverter, Simplified Schematic Diagram )

4-180. TEST DATA.
4-181. Pertinent references and applicable data for the 400 Hz inverter are as follows:
a. Power Supply PP-3916/UR, Schematic Diagram, Figure 5-32.
b. Power Supply PP-3916/UR, Component Locations, Figure 5-21.
c. 60 Hz High Voltage Distribution, Servicing Block Diagram, Figure 4-25.
d. Required Test Equipment:
(1) Oscilloscope AN/USM-117( )
(2) Multimeter AN/PSM-4( )
e. Transistor DC Voltage Measurements, Table 5-6,

4-182. 60 Hz HIGH VOLTAGE POWER SUPPLY.

4-183. GENERAL.

4-184. The 60 Hz high voltage power supply (figure 4-20) consists of a three-phase transformer, three
three-phase diode blocks, and various other parts and connections, The function of this circuit is to
produce the 2250 and 500 VDC required by the four electron tubes in the driver and final amplifiers
when operating from a 60 Hz primary power source.

4-52 Change !l



€S-¥

°/0 2a1
2A2TI 2A| T8I T8I 2A2JI-R
N L 5
9 o
2 r-
P/0 P2 P/0 PI 8 -0 !
440 VAC 208 VAC 575 | |3 f
Sl : 7 :
4
H 5 @ j 4 |
t B V4 I 3
"i:;:g : 2 ' o [l, CR3 :
i ' ‘\<§> 2a1TBI i
<o 22 Mo 1l
: D ! 23 2 !
—::-5 “-T—<® 13 = 3 '
; 4
< e © |
i
: ¢__L: \g 22 ;7— S CR2 L
i L : P/0
: \@ 3 2AITBI  2A2JI-M
! 1 21 | 5
1 /
i <€ - @ﬁ% © 500VDC
1 LG O c
! 1 9 3
. D
+1<® 20
| 1 /G )
' T 2A1TBI | 4 RI
: H<L®B . CR!
|/ !
: ; \@ R2
H (@
N\
P/0
N v PREFIX INCOMPLETE REFERENCE
g & DESIGNATIONS WITH 2Al
N
pa
A€

Figure 4-20, 60 Hz High Voltage Power Supply, Simplified Schematic Diagram

(A)g2-19n/NV

DNILOOHSHETINOY L

0T06-6L8-dT-L960 XHTIAVN

0z-¥
aandi g



Paragraph NAVELEX 0967-LP-879-5010 AN/URT-23(V)
4-185 TROUBLESHOOTING

4-185, CIRCUIT DESCRIPTION. m}

4-186. When the system is placed in an operate condition (paragraph 4-142), the three phase primary
power is applied to pins A, B, and C of connector 2A2J1, from which it is routed through one of two
jumpering schemes to the primary windings of transformer 2A2T1. The primary is a wye type winding
of which each leg consists of two windings. The windings are jumpered together according to the mag-
nitude of the three phase voltage. The output from transformer 2A2T1 consists of three secondary
windings: two wye type and one delta type.

4-187. The output from wye winding 19-20-21 is full-wave rectified by three phase diode stack CR1 to
produce 500 VDC. This 500 VDC is filtered by capacitor C1, and applied through terminal 2A1TB1-14
to pin M of connector 2A2J1 from which it is connected to the AM-6909/URT (paragraph 4-142). The
500 VDC is used as plate voltage for the two electron tubes in the driver amplifier and as input to the
screen regulator to provide screen voltage for all four final and driver amplifier electron tubes. Re-
sistors R7 and R8 serve as a bleeder resistor.

4-188. The output from wye winding 22-23-24 is full-wave rectified by three phase diode stack CR2 to
produce 1125 VDC. This 1125 VDC is used as the return for thiee phase diode stack CR3. The output
from delta winding 25-26-27 is full-wave rectified by three phase diode stack CR3, producing an 1125
VDC that is added to the 1125 VDC output from three phase diode stack CR2. This results in the re-
quired 2250 VDC that is applied through terminal 2A1TB1-15 and pin R of connector 2A2J1 to the AM-
6909/URT (paragraph 4-142). This 2250 VDC is filtered slightly by capacitor 1A1C49 and is used as
plate voltage for the two electron tubes in the final amplifier. A wye and delta winding are used to
produce the 2250 VDC rather than a single winding since the phase relationships inherent in this com-
bination produce one-quarter the ripple amplitude and twice the ripple frequency as compared with a
single winding, thus minimizing filter requirements. Resistors 2A3A1R2 through 2A3A1R6 serve as

a bleeder resistor. Resistor 2A3A1R1 and capacitor 2A3C1 serve as a surge protector.

4-189. TEST DATA.

4-190. Pertinent references and applicable data for the 60 Hz high voltage power supply are as

follows: ‘ 3

a. Power Supply PP-3916/UR, Schematic Diagram, Figure 5-32.
b. Power Supply PP-3916/UR, Component Locations, Figure 5-21.
c. 60 Hz High Voltage Distribution, Servicing Block Diagram, Figure 4-25.
d. Required Test Equipment:
(1) Multimeter AN/PSM-4( )

4-191. 400 Hz HIGH VOLTAGE POWER SUPPLY.

4-192. GENERAL.

4-193. The 400 Hz high voltage power supply (figure 4-21) consists of a three-phase transformer,
three three-phase diode stacks, and various other parts and connections. The function of this circuit
is to produce the 2250 and 500 VDC required by the four electron tubes in the driver and final ampli-
fiers when operating from a 400 Hz primary power source,

4-194. CIRCUIT DESCRIPTION.

4-195. The 400 Hz high voltage power supply functions basically like the 60 Hz high voltage power
supply. When the system is placed in an operate condition (paragraph 4-142), the three phase pri-
mary power is applied to terminals 1, 2, and 3 of 1A1TB1 of the AM-3924(P)/URT from which it is
routed through 1A1A8P1 to the primary winding of transformer 1A1A8T2. The output from trans-

former 1A1A8T2 consists of three secondary windings.

4-54
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Figure 4-21., 400 Hz High Voltage Power Supply, Simplified Schematic Diagram
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Paragraph NAVELEX 0967-LP-879-5010 AN/URT-23(V)
4-196 TROUBLESHOOTING

4-196. The output from secondary wye winding 10-11-12 is full wave rectified by three-phase diode
stack CR3 to produce 500 VDC. This 500 VDC is filtered by capacitor C1, and applied through 1A1A8P1
to terminal 5 of 1A1TB1. The 500 VDC is used as plate voltage for the two electron tubes in the driver
amplifier and as input to the screen regulator to provide screen voltage for all four final and driver
amplifier electron tubes. Resistors A2R6 and A2R7 serve as a bleeder resistor.

4-197. The outputs from delta winding 4-5-6 and wye winding 7-8-9 are rectified by three-phase diode
stacks CR1 and CR2 to produce 2250 VDC in the same manner done in the 60 Hz high voltage power
supply (paragraph 4-188). The 2250 VDC from the rectifiers is applied through 1A1A8P1 to terminal 4
of 1A1TB1. This 2250 VDC is used as plate voltage for the two electron tubes in the final amplifier.
4-198. TEST DATA.

4-199. Pertinent references and applicable data for the 400 Hz high voltage power supply are as
follows:

a. Power Supply PP-3917/UR, Schematic Diagram, Figure 5-31,
b.  Power Supply PP-3917/UR, Component Locations, Figure 5-20. -
c. 400 Hz High Voltage Distribution, Servicing Block Diagram, Figure 4-26.
d. Required Test Equipment:
(1) Multimeter AN/PSM-4( )

4-200. SYSTEM TROUBLESHOOTING.

4-201, Table 4-2 is not intended to be a complete troubleshooting chart. However, it provides infor-
mation that may isolate a problem area without the requirement of a detailed analysis.

TABLE 4-2. TROUBLESHOOTING

SYMPTOM PROBABLE FAULT
No RF output; final plate current Short to ground or an open circuit in final
increases with increased RF input. transformer assembly 1A1A2,
High reflected power 1. Mistuned antenna coupler.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>