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SECTION 1

GENERAL INFORMATION

1-1. SCOPE.

1-2. This technical manual is in effect upon receipt and supersedes NAVSHIPS 96026.
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 accessory 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.

1-6. The AN/URT-23(V) is a 1 KW single-sideband Radio Transmitting Set that 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 MC frequency range. The
exact spacing and number of channels available for operation in this configuration is de-
pendent on the model of the T-827/URT supplied as a part of the AN/URT-23(V) (paragraph
1-8). In the other configurations, the modes of operation, frequency range, and number of
channels available will depend on the exciter being used. Stack or rack mounting may 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 complete 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 CPS; or 208 or 440 volts
line-to-line, 60 CPS. The major units used to make up the four AN/URT-23(V) configura-
tions are: Radio Transmitter T-827/URT, Radio Frequency Amplifier AM-3924(P)/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, PP-3916/UR, PP-3917/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,
CW, FSK, or Compatible AM RF signal of sufficient power (approximately 100 MW) to drive
the AM-3924(P)/URT. Digital tuning is used to cover the 2.0 to 30.0 MC frequency range.
(Model T-827/URT tunes from 2.0 to 29. 9995 MC in 500 CPS increments; Model T-827A/
URT and later models tune from 2.0 to 29,9999 MC in 100 CPS 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
be stack or rack mounted with the associated units. For a more complete description,
refer to NAVSHIPS 0967-032-0010,AIechnical Manual for Radio Transmitter T-827/URT.

or Mavsh ,s OF67=202= Dop
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1-9. RADIO FREQUENCY AMPLIFIER AM-3924(P)/URT. 9,3

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. Nineteen frequency bands are used to cover the 2.0 to 30. 0 MC operating fre-
quency range. The operating band is automatically selected by a five-wire code generated
by the T-827/URT or internally generated 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 operation, 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 2-40). 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 CPS; or 208 or 440 volts line-to-line, 60 CPS. All low voltages required for
operation (excepttwo of the relay control voltages) are internally produced. The high volt-
ages required for powering the electron tubes used in the amplifier stages are produced by
the associated Power Supply PP-3916/UR (when using 60 CPS primary power) or the optional
internally mounted Power Supply PP-3917/UR (when using 400 CPS 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 vertical position to facilitate servicing. -Fhe-

3 (it W w-degrees—tothetimit of the—casecable. Hewever,-

e. All operating con- 3

trols and indicators are located on the front panel. Those controls used only for initial e
set-up are protected by a hinged access cover. All connections are made at the rear of the
case. The four electron tubes and the associated interstage broadband transformer assem-
blies 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. POWER SUPPLY PP-3916/UR.

1-13. The PP-3916/UR (figure 5-20) produces operating voltages for the AM-3924(P)/URT
when operating from a 60 CPS, 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.

1-14. POWER SUPPLY PP-3917/UR.

1-15. The PP-3917/UR (figure 5-18) produces operating voltages for the AM-3924(P)/URT
when operating from a 400 CPS, 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 are mounted on a base plate which is secured to the under-
side 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 harness to which two fanning strips are
attached.
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1-16. ELECTRICAL EQUIPMENT SHOCK MOUNT BASE MT-3399/U.

1-17. 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 structure 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, re-
duces the required sway space. The sway brace also prevents the stack from tilting when
an equipment chassis is withdrawn from its case. The MT-3399/U and mounting brackets
are constructed 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 minesweepers).

1-18. REFERENCE DATA.

1-19. 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
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1-20. RADIO TRANSMITTER T-827/URT.

a. Frequency range: Model T-827/URT 2.000to 29.9995MC in 0.5 KC increments
(56, 000 channels). Model T-827A/URT and later models 2. 000 to 29.9999 MC in 0.1 KC
increments (280, 000 channels).

b. Frequency stability: 1 part in 108 per day.

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

d. Type of frequency control: crystal controlled synthesizers referenced to a 5
megacycle internal or external frequency standard.

e. Intermodulation distortion: =35 DB maximum at 0.1 watt output.

f. Carrier suppression: 50 DB.

g. Power output: 0.1 watt nominal; 0. 25 watt maximum.

h. Primary power requirements: 115 VAC +£10%, single phase, 48 to 450 CPS.

i. Power consumption: 65 watts.

j.  CW mode: keyed carrier frequency.

k. FSK mode: 850 CPS total shift on a selectable center frequency (2000 or 2550 CPS).
1. Output impedance: 50 ohms.

m. Audio input impedance: Remote, 600 ohms; Local, carbon microphone (30 ohms
nominal).

n. Teletypewriter loop current input: SPACE - 0 MA; MARK - 5 MA minimum,
60 MA maximum.

1-21. RADIO FREQUENCY AMPLIFIER AM-3924(P)/URT.
a. Frequency range: 2.0 to 30.0 MC in 19 bands.

b. Power output: 1 kilowatt PEP for USB, LSB, ISB and Compatible AM (250 watts of
carrier) emissions; 1 kilowatt of average power for CW, FSK and FAX emissions.

c. Intermodulation distortion: -40 DB nominal.

d. Primary power: 115 volts £10% line-to-line, 400 CPS, three phase, three-wire;
or 208 or 440 volts £10% line-to-line, 60 CPS, three phase, three-wire.

e. Power consumption: 4400 watts at rated full power output.
f. Heat dissipation: 3400 watts at rated full power output.

g. RF power input: 100 milliwatts nominal.

1-4 ORIGINAL
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h. Tuning time: 10 seconds.
i. Ambient temperature limitations (during operation): 0 to 50 degrees C.
j. Required RF load: 50 ohms with a maximum VSWR of 4:1.
k. Diode, transistor, and tube complement:
DIODE QTY TRANSISTOR QTY TUBE QTY
T ANV AR
JANIN277TM 2y JAN2N297A 1 8122 2
JAN1IN753A 9 JAN2N398A y.L 4CX1500B/ 2
JAN1IN914 ey JAN2N404 3 8660
JAN1IN3000B 1 USN2N1132 3
JANIN3002B 3 JAN2N1309 1
JANIN3033B 2 JAN2N1613 16
JAN1IN3611 24 TAVINIIOEA /
TOTAL 385/ TOTAL 29 TOTAL 4

1-22. POWER SUPPLY PP-3916/UR.

a. Primary input power: 208 volts £10% line-to-line, 48 to 63 CPS, or 440 volts
+10% line-to-line, 60 CPS +5%, three phase, 0.88 minimum power factor.

b. Power consumption: 4600 watts.
c. Power dissipation: 150 watts.
d. Output voltages: (1) 115 volts, 60 CPS, single phase, 185 watts.

(2) 115 volts, 400 CPS, single phase, square wave,
70 watts.

(3) 500 VDC at 0.9 amperes.
(4) 2250 VDC at 1.2 amperes (unfiltered).

e. Diode and transistor complement:

DIODE QTY TRANSISTOR QTY
D22~-5001-000%* 1 JAN2N1412 2
P9y 4. - SO02=000 2
0 +S JANIN3611 4
1N4721 4
TOTAL 11 TOTAL 2

*R F Communications, Inc. part number
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1-23. POWER SUPPLY PP-3917/UR.

a. Primary input voltage: 115 volts £10% line-to-line, 380 to 420 CPS, three phase,
0.88 minimum power factor.

b. Power consumption: 4600 watts.

c. Power dissipation: 150 watts.
d. Output voltages: (1) 115 volts, 60 CPS, single phase, square wave,
40 watts.

(2) 115 volts, 400 CPS, single phase, 215 watts.
(3) 500 VDC at 0.9 amperes.

(4) 2250 VDC at 1.2 amperes (unfiltered).

e. Diode and transistor complement:

DIODE QTY TRANSISTOR | QTY

) D22-5001-000% 2N2290 2
F7od = 715 Do) -5609-066+

JANIN3611

o|wn R

TOTAL TOTAL 2

*R F Communications, Inc. part number

1-24. EQUIPMENT SUPPLIED.

1-25. The equipment supplied as a part of each of the four AN/URT-23(V) configurations is
listed in table 1-1.

1-26. TYPICAL EQUIPMENT, CABLES, AND PUBLICATIONS REQUIRED BUT NOT
SUPPLIED.

1-27. 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 config-
uration being used. If the indicated test equipment is not available, use an equivalent
substitute.

1-28. TAGTORY-OR-EIELD-SHANGES.

1-29. No factory changes have been made to the AN/URT-23(V). Table 1-3 provides a list
of field changes that should be made.

T b e /= f/*ou’f(/rr al 57t o7 _/'q‘_,;fo,y d;/w..;f..’\)‘
74527‘/ Séod/ﬂfé(’ 4«‘--4‘6/!
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Paragraph NAVSHIPS 0967-191-7010 AN/URT-23(V)
1-30 GENERAL INFORMATION

TABLE 1-3. FIELD CHANGES

CB;{IEI\I;(?E FIELD CHANGE TITLE | SERIAL NUMBER IDENTIFS;ZATION

NUMBER AND PURPOSE AFFECTED ACCOMPLISHMENT

1-H-169/U Modification for keying All that are used Identified by the
sequence. Eliminates with the AN/URT- absence of a loud
a full-power keying 23(V), including receiver ''click"
transient when the those at remote when the T-827/
T-827/URT is unkeyed. control units. URT is unkeyed.

1-30. EQUIPMENT SIMILARITIES.

1-31. Two separate versions of the T-827/URT may be used in the AN/URT-23(V). Model
T-827/URT tunes from 2.0 to 29.9995 MC in 500 CPS increments (56,000 channels).
Model T-827A/URT and later models tune from 2.0 to 29.9999 MC in 100 CPS increments
(280, 000 channels). This manual contains installation and operation instructions for the
T-827/URT as a part of the AN/URT-23(V). For more complete information on the T-827/
URT refer to NAVSHIPS 0967-032-0010,/('1‘echnica1 Manual for Radio Transmitter T-827/URT.
Or NMavch . ps OTEP-I0 - Jo/o
1-32. Instructions for installation of Antenna Coupler Control C-3698/URA-38, and for op-
eration of Antenna Coupler Group AN/URA-38 in conjunction with the AN/URT-23(V) are
contained in this manual. For more complete information on Antenna Coupler Group
AN/URA-38, refer to NAVSHIPS 0967-204-0010, Technical Manual for Antenna Coupler Group
Group AN/URA-38.

1-33. PREPARATION FOR RESHIPMENT.

1-34. 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. Remove 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 ac-
cordance with applicable specifications.

1-16 ORIGINAL




AN/URT-23(V) NAVSHIPS 0967-191-7010 Table
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TABLE 1-4. FACTORY CHANGES
FACTORY FACTORY CHANGE INDICATION
CHANGE TITLE AND SERIAL NO. OF ACCOM -
NUMBER PURPOSE AFFECTED PLISHMENT
1-AN/ Addition of 1A1A312. To | All except A3 and A4 None
URT-23(V) flatten frequency response Apparent
of Power meter 1A1M2,
2-AN/ Change value of 1A1A2C38 | All except A5,A6,A8,A9,A10, None
URT-23(V) from 110 PF to 75 PF Al3. Apparent
and 1A1A2C39 from 110
PF to 150 PF. To
increase current rating.
3-AN/ Delete resistor 1A1A6R20, | All except A5 through A71. None
URT-23(V) add diode 1A1A6CR29 Apparent
(1IN914), and change
1A1A6R18 from 180 ohms
to 820 ohms. To elimi-
nate excessive leakage
from 1A1A6Q19 at high
temperature.
4-AN/ Change value of All except A3 through A145 None
URT-23(V) 1A1A2C28 from 1000 PF Apparent
to 820 PF. To improve
response characteristics
0f 3.0 to 3.5 MC band.
5-AN/ Change transistor type A158 and up except A159-A172,
URT-23(V) | of 1A1A6Q17 from A174-A189, A191-A238, A240,
2N398A to 2N2906A to A241, A243-A254, A256, A258,
in%rease reliability at A259, A270, A278, A288, A2389,
50 C. A292, A295, A297-A302, A304-
A306, A356, A359, A372, A395,
A401, A427, A437, A438, A440-
A442 , A445-A449, A451-A453,
A455, A457-A467, A469, A528,
A544-A549, A592, A661, A665,
AGBT0-A672, A6TT, A6T8, A680-
A687, A7T00, A702-A705, A709,
A710, AT13-AT727, AT729.
6-AN/ Change fuse 2A1F1 in PP- | Change 5 and Change 6 made to the | None
URT-23(V) 3916/UR from 5 Amp slow |same equipments. The list of ser- | Apparent.
blow (MIL type F02B250- ial numbers and exceptions listed
5A) to 8 Amp standard for Change 5 alsoapply to Change 6.
(MIL type FO3A250-8A) to
improve reliability.
CHANGE 2 1-17
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TABLE 1-4. FACTORY CHANGES (Cont)
FACTORY FACTORY CHANGE INDICATION
CHANGE TITLE AND SERIAL NO. OF ACCOM-
NUMBER PURPOSE AFFECTED PLISHMENT
7-AN/ Change 3 0 rectifiers All PP-3916/UR units over None
URT-23(V) 1A1A8CR1 and 1A1A8CR2 | A1031, and all PP-3917/UR Apparent.
inPP-3917/URand2A1CR2 | units over A199
and 2A1CR3 in PP-3916/
UR from D22 -5002-000 to
8948-4015 to increase
reliability.
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 387, 392, 394-396, 399, 408,
frequency change of 415, 425, 430, 447, 451, 452,
1 KC and 10 KC dials. 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.
1-18 CHANGE 2




AN/URT-23(V) NAVSHIPS 0967-191-7010 Paragraph
INSTALLATION 2-1

SECTION 2

INSTALLATION

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 re-
quired 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 controls, indicators, 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) requires a three phase, three wire primary power source which will supply
4600 watts with a minimum power factor of 0.88. When shipped, the AN/URT-23(V) is
wired and fused for operation from a 440 volt, 60 CPS primary power source. Paragraph
2-19 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 5-21 and 5-22.

a. 115 volts line-to-line +10%, 400 CPS +5%, three phase, three wire.
b. 208 volts line-to-line +10%, 48 to 63 CPS, three phase, three wire.
c. 440 volts line-to-line +10%, 60 CPS +5%, three phase, three wire.
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 requirements (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 CPS operation the stack must be mounted at least four inches

ORIGINA L 9-1




Paragraph NAVSHIPS 0967-191-7010 AN/URT-23(V)
2-9 INSTALLATION

above deck to allow the AM-3924 (P)/URT chassis (when extended from case) to be rotated
upwards for servicing. If the exhaust from the 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 requirements. 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 installa-
tion of additional circuitry will permit front panel switch-
ing of the RF input of the AM-3924(P)/URT from the
T-827/URT to a second exciter (paragraph 2-40).

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 de-
fective parts or complete units.

c. Possibility of interaction between units and other electroric 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 instal<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>