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WARNING

Be careful when working on the 500, 225-volt
plate and power supply circuits, or on the 115-volt
ac line connections.

DON'T TAKE CHANCES!
EXTREMELY HIGH VOLTAGES EXIST
IN THE FOLLOWING UNITS

Pa tube V203 in rf amplifier chassis . ....... 3,000 volts
High voltage power supply b= .ol o oo e i o 3,000 volts
Antenna terminals  &on el S T s e e 3,000 volts

RADIATION HAZARD

Tubes type OB2 and OA2 are used in this equip-
ment and contain a small amount of radioactive
material. These tubes are potentially hazardous
when broken. Contact qualified medical personnel
immediately in case of accidental cut. For further
instructions, refer to TB SIG 225.
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CHAPTER 1
INTRODUCTION

Section |. GENERAL

1. Scope

This manual describes Radio Transmit-
ting Set AN/FRT-53 (fig. 1) and covers in-
stallation procedures, operation, and first
and second echelon maintenance. The man-
ual includes instructions for cleaning and
inspecting the equipment, and replacement
of parts available to first and second eche-
lon maintenance personnel.

2. Forms and Records

a. Unsatisfactory FEquipment Reports.
Fill out and forward DA Form468 (Unsat-
isfactory Equipment Report) as specified
in AR 700-38.

b. Report of Damaged or Improper
Shipment. Fill out and forward DD Form
6 (Report of Damaged or Improper Ship-
ment) as specified in AR 700-58.

¢c. Preventive Maintenance Forms.
Prepare DA Form 11-238 (fig. 17, 18 and

19) (Maintenance Check List for Signal
Equipment (Sound Equipment, Radio, Di-
rection Finding, Radar, Carrier, Radio~
sonde, and Television)), in accordance with
instructions on the form.

d. Parts List Form. Forward DA Form
2028 (Recommended Changes to DA Tech-
nical Manual Parts Lists or Supply Man-
ual 7, 8, or 9) direct to the Commanding
Officer, U. S. Army Signal Materiel Sup-
port Agency, ATTN: SIGMS-ML, Fort
Monmouth, N, J., with comments on parts
listings (appendix II).

e. Comments on Manual. Forward all
other comments on this publication direct
to the Commanding Officer, U. S. Army
Signal Support Agency, ATTN: SIGMS-
PA2d, Fort Monmouth, N. J.

f. Index of Equipment Publications.
Refer to DA Pamphlet 310-4 to determine
what Changes to or revisions of this pub-
lication are current.

Section Il. DESCRIPTION AND DATA

3. Purpose and Use

The AN/FRT-53 is a l-kilowatt (kw)
transmitter that provides multichannel,
long-range, continuous transmission of
single-sideband (ssb), double-sideband
(dsb), or independent-sideband (isb) radio
signals in the radiofrequency (rf) range of
2 to 32 megacycles (mc). The AN/FRT-53
is primarily intended for fixed station or
mobile operation in a multiplexed com-
munications system. The AN/FRT-53 may
also be used to provide continuous-wave
(cw) or amplitude modulation (am.) trans-
mission,

4, Common Names

The only component withinthe AN/FRT-
53 configuration that has nomenclaturedis

Oscillator, Radio Frequency 0-330B/FR.
The remaining items are listed below by
the commericial designation and common
name,.

Commercial

designation Common name

PAL-1K censist- | Rf amplifier and power supply

ing of: assembly:
RFD-1 Rf amplifier
PS-4 Low voltage power supply
PS-5 High voltage power supply

SBE-3 consisting | Sideband exciter assembly:
of:

AO-101 Sideband exciter
A-1397 Sideband exciter power
supply
APP-4 Power distribution panel
RAK-10 | Equipment rack



5. Technical Characteristics

a. Rf Amplifier and Power Supply Assembly.

Frequency range..... 2 to 32 mc continuous, band-
switched.

Output power........ 1, 000-watt peak envelope
power; 1,000 watts, cw or
am.

Types of transmission Ssb, dsb, isb, cw, and low-
level am.

Tuning ...... ceeeenn Front-panel manual controls.

Output impedance:

Unbalanced ...... 72 ohms.
Balanced ........ 600 ohms.
Signal to distortion
ratio ...eceeieeann At least 40 db below peak

envelope power output.
Harmonic radiation:
Second harmonic . At least 40 db below peak
envelope power output.
All other harmon-
ICS ceiviennann At least 50 db below peak
envelope power output.
Input requirements .. 100 mw produces full output.
Primary power re-
quirementS........ 115- or 230-volt, single-phase,
50/60 cycle ac; approxi-
mately 1,900 watts.
Number of tubes:
Rf amplifier ..... 3.
Low voltage power
supply ceeeveees 8.
High voltage
power supply ... 2.

b. Oscillator, Radio Frequency O-330B/FR.

Number of tubes..... 14.
Primary power re-
quirements ....... 250 watts from a 115- or 230-
volt, 50/60-cycle, single-
phase input.

(1) High frequency oscillator section.

Frequency range..... 2 to 64 mc (either crystal
controlled:or continuously
variable).

Output impedance.... 75 ohms.

Output level..... .... 2 watts throughout range of 2 to

4 me, and 0.5 watt throughout
range of 4 to 64 mc.

Crystal frequencies.. 2 to 4 mec.

Output voltage wave-

form ....... ceenas Sinusoidal with no spurious fre-
quencies.

Stability ..........0. Less than 20-cps per mc change
in 0° to 50° C temperature
range.

Calibration ......... Direct-reading calibration in

cps between 2 and 4 mc.
Checked against 100-kc oscil-
lator at 50-kc checkpoints.

Dial accuracy..... ... 20 cps per mc.
Line voltage change
effects .....c..00n Maximum change of 10 cps per

mc for 10-percent change in
line voltage.

(2) Intermediate frequency oscillator section.

Frequency range .. 3.2 to 3.9 mc (crystal-control-
led oscillator).
Output level......... 2 volts across 75 ohms.

(3) Beat frequency oscillator section of vavi-
able frequency oscillator.
Frequency range..... 300 to 1,000 ke (crystal-con-
trolled oscillator).
Output level......... 6 volts across 1, 000 ohms.

c. Sideband Exciter Assembly,

Frequency range..... 2 to 32 mc continuous, band-
switched.

Types of transmission Ssb, dsb, isb, cw, and low-
level am.

Frequency control ... Crystals housed in tempera-

ture-controlled ovens.

Stability ............ 1 cycle per megacycle in 24
hours.
Tuning controls...... Calibrated directly in fre-
. quency.
Output power........ Continuously adjustable from
zero to 1 watt.
Output impedance.... 72 ohms.

Carrier suppression . At least 55 db below peak en-
velope power level.
Carrier insertion.... Continuously adjustable.
Spurious output...... At least 60 db below peak en-
velope power output.
Harmonic Suppression:
Second harmonic . At least 40 db below peak en-
velope power output.
All others ....... At least 50 db below peak en-
velope power output.
Rejection of unused

sideband ..... .. 500-cps tone 60 db below trans-
mitted peak envelope power.
Audio input:
Line .......... .. Two independent 600-ohm chan-

nels, balanced or unbalanced,
-20-db level required for full
rf output (reference: 0 db = 1
mw at 1, 000 cps).

Local microphone 500, 000-ohm input. -50-db
level required for full rf
output.

Audio response per  Within 3 db from 350 to 7,500

sideband .......... cps.
Voice control opera-
tion .....ceeinnns Voice control with adjustable

gain and squelch control.
Primary power re-
quirements........ 115- or 230-volt, single-phase,
50/60-cycle ac; 140 watts at
intervals when oven cycles.
Number of tubes:
Sideband exciter.. 20.
Sideband exciter
power supply... 2.

d. Power Distribution Panel.
Protective device.... MAIN POWER circuit breaker
(for all components of AN/
FRT-53): trips at 20 am-
peres +2.



6; Components of Radio Transmitting Set AN/FRT-53
a. Caomponents (fig. 1 and 3).

Quantity Item "83.‘?‘ ?i?'ih V(Vll:ga Unlzl:)oisht
1 | Rf amplifier and power supply assembly consisting of:
Rf amplifier 8-3/4 17-1/8 19 40
Low voltage power supply 10-1/2 12 19 60
High voltage power supply 15-3/4 16-1/4 19 260
1 |Oscillator, Radio Frequency O-330B/FR 10-1/2 16 19 75
Sideband exciter assembly consisting of:
Sideband exciter 8-3/4 15 19 35
Sideband exciter power supply 5-1/4 10 19 36
1 | Power distribution panel 4 10 19 40
1 | Equipment rack 66-3/4 20 21-1/2 450
1 set | Running spares (b below)
b. Running Spares (fig. 2).
(1) Tubes.
Quantity Item
Tube type . No. Used in Ref deasignati
In Running (ﬂs. 2)
use spares
OA2 6 3 7 Sideband exciter V106, V121
Sideband exciter power supply V402
Low voltage power supply V705, V707
0O-330B/FR V102
OB2 2 1 7 Low voltage power supply V706, V708
SR4GY 2 1 6 Sideband exceiter power supply | V401
Low voltage power supply V702
5V4G 1 1 5 0-330B/FR V101
6AB4 5 2 14 Sideband exciter V101, V124, Vi25, V127
0-330B/FR V301
6AH 3 2 14 Sideband exciter V114, V118, V125
6AU6 1 1 14 Low voltage power supply V704
6X4 1 1 12 Low voltage power supply V701
6336A 1 1 1 Low voltage power supply V703
6AQ5 6 3 12 0O-330B/FR V105, V203, V204, V205, V206, V207
6ALS5 1 1 22 Sideband exciter viil
6BE6 1 1 14 0~330B/FR V103
6C4 1 1 14 0-330B/FR V202
6CL6 2 1 17 Sideband exciter V116, V119
6USA 2 1 21 Sideband exciter V1ilo, V117
12AT7 3 2 21 Sideband exciter V113, V122, V123
12AU7 6 3 21 Sideband exciter V105, V112, V115
0-330B/FR V104, V201, V302
TV-100 1 1 3 Rf amplifier V203
872A 2 1 4 High voltage power supply V401, V402
5763 1 1 17 Rf amplifier V201
6146 2 1 2 Sideband exciter V120
Rf amplifier V202
(2) Diodes.
Quantity Item
Diode type No. Used in Reference designation
In R (fig. 2)
use spares
IN67 4 2 9 Sideband exciter CR107, CR108
Rf amplifier CR201, CR202
1N303 7 3 10 Sideband xciter CR111, CR112, CR113, CR114
Rf amplifier CR203, CR204, CR205
DD-100 2 1 8 Sideband excit r CR115, CR116
1N34 4 2 9 0-330B/FR CR101, CR102, CR201, CR202
YR-100-200R5 1 1 11 Low voltag pow r supply CR701




(3) Lamps.

Quantity Item
Lamp type N . Used in Reference designation
In Running| (fig. 2)
use spares
NE51 5 2 16 Sideband exciter 1101, 1102
0-330B/FR 1301, 1303, 1304
44 1 1 16 0-330B/FR 1302
44(AF) 1 1 16 Sideband exciter power supply 1401
356 4 2 20 Low voltage power supply 1701, 1702, 1703
Power distribution panel 1501
(4) Fuses.
Quantity Item
Fuse type No. Used in Reference designation
In Running| (fig. 2)
use spares
AGC-1/4 1 6 18 Low voltage power supply F704
AGC-2 2 12 18 voltage power supply F703
0-330B/FR F102
AGC-3 1 6 18 0-330B/FR F101
AGC-5 1 6 18 Low voltage power supply F701
MDL-1/100 1 6 20 Low voltage power supply F1702
MDL-1/4 1 12 20 Sideband exciter power supply F403
MDL-2 1 12 20 Sideband exciter power supply F401
MDL-3 1 12 20 Sideband exciter power supply F402
AGC-15 2 12 19 Power distribution panel F501, F502

7. Radio Transmitting Set AN/FRT-53
(fig. 1 and 3)

a. Radio Transmitting Set AN/FRT-53
includes an rf amplifier, a variable mas-
ter oscillator (vmo), a sideband exciter,
and three power supplies. All these com-
ponents are contained in an equipment
rack. Only the front of the equipment rack
is opento allow for mounting, maintenance,
and operation of the various components.
Two fans are mounted on the rear wall of
the equipment rack to provide air circula-
tion. Air filters are adjacent to the fans and
at the top-of the equipment rack. Also at-
tached to the rear wall of the equipment
rack are two spring-loaded counter-
weights. These counterweights are con-
nected to the rear cabling of the various
components to prevent snagging of the ca-
bling when these components are pushed
into the equipment rack.

b. All components, except the sideband
exciter power supply, the power distribu-
tion panel, and the highvoltage power sup-
ply, are equipped with drawer slides which
permit the components to be pulled out to
reach the various parts. The sideband ex-
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citer power supply and the power distribu-
tion panel are held inplace in the equipment
rack by four screws each. The high volt-
age power supply, the heaviest component,
is located at the bottom of the equipment
rack for greater weight support.

c. The primary power connection for the
AN/FRT-53 is made at the power distribu-
tion panel which, in turn, distributes the
power tothe remaining components includ-
ing an ac power strip. Power for the
0-330B/FR, the sideband exciter as-
sembly, and the fans, B602 and B603, is
obtained by connection of the line cords for
these units into the ac receptacles (jacks
J612, J613, and J614 (fig. 3), respectively)
on the ac power strip. Rf connections tothe
antenna system are made from the rear of
the rf amplifier.

8. Rf Amplifier
(fig. 1)

The rf amplifier chassis is slide mounted
on tracks within the equipment rack. High
voltage for the rf amplifier is supplied by
the high voltage power supply; all other al-
ternating-current (ac) and direct-current
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(dc) operating voltages are supplied by the
low voltage power supply. Two front-panel
meters monitor circuit conditions within
the rf amplifier. Rf and power connections
are made at the rear of the rf amplifier,
An ALDC switch on the rear panelselects
application of a gain control voltage to rf
stages within the rf amplifier chassis or to
the sideband exciter. Cover interlocks re~
move the high voltage when the top or bot-
tom covers is removed.

9. Oscillator, Radio Frequency 0-330B/FR
(fig. 1)

The O-330B/FR is slide mounted on the
equipment rack just below the rf amplifier
chassis. Operating controls are on the
front panel and a subpanel accessible
through a door on the upper left side of the
front panel. Fuses, signal and power con-
nectors, and a crystal-selector switchare
at the rear of the chassis. The 0-330B/
FR provides an rf signal in the 2- to 4-
mc range to the sideband exciter. This
frequency may be read directly on the
MASTER OSCILLATOR FREQUENCY
dial.

10. Sideband Exciter Assembly
(fig. 1)

The sideband exciter assembly consists
of the sideband exciter and the sideband
exciter power supply. The sideband exciter
is slide mounted and the power supply is
panel mounted with four screws.

a. Sideband Exciter. All operatingcon-
trols and indicators are mounted on the
front panel of the sideband exciter. Con-
trols used by higher echelonpersonnel are
on the top, bottom, and rear of the chassis.
Two crystal ovens are contained in the
sideband exciter. One crystal oven, onthe
left side of the chassis, contains 8 high fre-
quency crystal (accessible from the bot-
tom of the chassis) and 10 medium fre-
quency crystal sockets (accessible from
the top of the chassis). The medium fre-
quency crystals are not supplied with the
AN/FRT-53. The second crystal oven, on
top of the chassis, houses the 250-kilo-
cycle (kc) crystal. Input and output sig-
nal connections are made through a ter-

minal board and six coaxial connectors
at the rear of the chassis. Operating po-
tentials, provided by the sideband exciter
power supply (b below), are applied to the
sideband exciter through an interconnect-
ing cable and a multipin connector on the
rear of the chassis. A front-panel MIKE
receptacle is used with an external mi-
crophone.

b. Sideband Exciter Power Supply.
The sideband exciter power supply front
panel houses six fuses and one indicator
lamp. The three fuses on the left are
spares. Two receptacles are also mounted
on the chassis. One is the primary power
connection, and the second applies operat-
ing potentials to the sideband exciter
through an interconnecting cable.

11. Low Voltage Power Supply
(fig. 1)

a. The low voltage power supply is slide
mounted below the sideband exciter power
supply. All operating controls, indicators,
and fuses are on its frontpanel. Three ad-
justment controls are on a small shelf
mounted behind the upper-left portion of
the front panel. These controls are made
accessible when the low voltage power sup-
ply chassis is pulled out on its drawer
slides.

b. All connections consist of a coaxial
jack, a three-pronged jack, two multipin
jacks, and a terminal board. The three-
pronged jack and the terminal board are
used for connections to the power distri-
bution panel. One of the multipin jacks con-
nects the ac power to the high voltage power
supply; the other multipin jack connects the
required operating voltages to the rf am-
plifier chassis. This jack also couples the
automatic load and drive control (aldc) sig-
nal from the rf amplifier back to the low
voltage power supply where it is routed
through the coaxial jack to the sideband
exciter,

12. Power Distribution Panel
(fig. 1)
The power distribution panel, which is

panel mounted with four screws, routes
primary power from the external power



source to the various units of the AN/FRT-
53. The MAIN POWER circuit breaker, a
power indicator lamp two utility outlets,
and two fuses are mounted on the front
panel. Metal links on aboard permitstrap-
ping of the power distribution panel for
either 115- or 230-volt ac operation. All
external connections to the sideband ex-
citer and the low voltage power supply are
made through two terminal boards and a
multipin jack on the rear of the unit.

13. High Voltage Power Supply
(fig. 1)

The high voltage power supply is located
at the bottom of the equipment rack. Pri-
mary power for the high voltage power sup-
ply is supplied from the low voltage power
supply. An output of 3,000 volts dc is cabled
to the rfamplifier chassis. All connections
to the high voltage power supply are made
through two connectors located in a com-
partment in the chassis. A small door on
the front panel, which is held closed by a
1/4-turn fastener, provides access to the
blower assembly. Two interlocks behind
this door remove the high voltage and turn
off the blower when the door is opened. An
interlock at the top-right side of the chas~
sis removes the high voltage when the top
cover is removed.

14. Additional Equipment Required

The following equipment is not supplied
as part of the AN/FRT-53, but is needed
for operation:

a. Antenna and Transmission Line.
A 52-ohm antenna and transmissionlineis
required to radiate the rfsignal generated
by the AN/FRT-53.

b. Dummy Load. A 52-ohm, 1,000 watt
dummy load (such as, RF Wattmeter
AN/URM-120) is requiredtoterminate the
AN/FRT-53 in its proper impedance and to
dissipate the rfenergy generated whenitis
being tuned.

c. Microphone. A high-impedance
(500,000-0hm) microphone mustbe usedto
modulate the AN/FRT-53. The microphone
is connected to the MIKE jack onthe side-
band exciter.

d. Telegraph Key. A telegraph key must

be used to key AN/FRT-53 for cw trans-
mission.

e. Power Cable. A power cable is re-
quired to connect the AN/FRT-53toa 115~
volt ac, 1,900-watt power source.

15. System Application
(fig. 4)

The AN/FRT-53 may be used as aradio
link in a multiplexed teletypewriter and
telephone long-distance communications
system. The radio link provides facilities
for two 6-kc channels. With suitable multi-
plex equipment, four independent 3-ke
channels are available, The lower sideband
output of the AN/FRT-53 can accept two
3-kc channels, and the upper sideband can
accept two additional 3-kc channels. Fig-
ure 4 illustrates atypical communications
system using the AN/FRT-53 as a radio
link,

a. Teletypewriter Signal Input. Dc sig-
nals from two teletypewriters or distrib-
utor units are applied to a frequency shift
tone keyer. The two-channel output of the
tone keyer is applied to multiplexer No. 1.
The output frequencies of the multiplexer
are applied to the sideband generator sec-
tion of the AN/FRT-53.

b. Telephone Input. Voice signals from
two telephone sets are applied to multi-
plexer No. 2. The frequency-multiplexed
output from multiplexer No. 2 is also ap-
plied to the sideband generator section of
the AN/FRT-53.

¢. AN/FRT-53. The multiplexed voice
and teletypewriter signals are converted
by the AN/FRT-53 into sideband energy.
The output level is raised to 1 kw and ap-
plied to a transmitting antenna for trans-
mission to a distant receiver.

d. Receiving System. Therfsignalsre-
ceived at the receiving station are applied
through areceiver to a converter. The con-
verter separates the upper and lower side-
bands and applies the energy within these
sidebands to demultiplexers No. 1 and No.
2. The teletypewriter intelligence is sep-
arated into two channels by the demulti-
plexer and routed to teletypewriter equip-
ment* through a frequency shift tone
converter. The voice energy is separated
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into two voice channels by demultiplexer
No. 2 and applied to telephone equipment,

e. Microphone Input. This facility per-
mits voice input signals to be applied di-
rectly to the AN/FRT-53. When the micro-

phone is used, its output modulates either
the entire upper or lower sideband and
thereby limits intelligence from external
signal generating equipment to one side-
band only.
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CHAPTER 2
INSTALLATION AND INITIAL ADJUSTMENTS

16. 1Siting

The distance range that can be obtained
with the AN/FRT-53 largely depends on the
selection of a suitable location for the an-
tenna. Ground conductivity and height of
surrounding terrain and obstructions
should be carefully weighed before the final
decision is made. Where possible, the sta-
tion's transmitting and receiving functions
should be situated at widely separated lo-
cations to eliminate any possiblity of inter-
ference. The selection of a site anddesign
of the installation should be undertaken
only by trained personnel.

17. Housing Requirements

The building (or van) that houses the
AN/FRT-53 must meet the following re-
quirements:

a. The floor must be capable of sustain-
ing the weight of the equipment in a level
position without vibration, Total weight of
the equipment, including the rack and as-
sociated cables, is approximately 1,200
pounds.

b. The floorspace must measure atleast
15 by 8 feet to provide room for efficient
and convenient use of the equipment. This
area includes space for the actual equip-
ment and enough space to allow for removal
of units for servicing and for work by main-
tenance personnel around the equipment.

c. A ceiling height of at least 7 feet is
necessary to allow for installation of rf
transmission lines.

d. Adequate ventilation must be pro-
vided. Operation of the AN/FRT-53 ina
poorly ventilated room will cause the sur-
rounding temperature to become too high.
Temperature and humidity control and
filtering should be used when dust, hu-
midity, or temperature is extreme.

18. Checking Unpacked Equipment

a. Inspect the equipment for possible
damage incurred during shipment. If the

equipment is damaged, refer to paragraph
2.

b. See that the equipment is complete as
listed on the packing slip. If apackingslip
is not available, check it against the table
of components (para 6).

c. If the equipment has been usedor re-
conditioned, see if it hasbeen changedbya
modification work order (MWO). Current
MWO's applicable to the equipment are
listed in DA Pam 310-4. If modified, the
MWO number will appear on the front panel
near the nomenclatyre plate.

19. :Uncrating and Unpacking

a. General. The AN/FRT-53 may be
shipped in oversea packing crates or indo-
mestic packing cases. When a new AN/
FRT-53 is received, move it to its intended
site before uncrating or unpacking.

b. Uncrating and Unpacking Procedure.
The entire AN/FRT-53, including spare
parts, is packed in wooden crates. The
large units are individually crated. When
unpacking the equipment, proceed as fol-
lows:

(1) Place the wooden crate near the po-
sition where the equipment istobe
installed.

(2) Cut and remove the steel straps.

(3) Remove the nails with anailpuller.

(4) Remove the top and sides of the
crate.

Caution; Prying off the sides or
top of the crate may result indam-
age to the equipment.

(5) Remove and open the waterproof
carton. Remove the inner carton
which is packed in a moisture-
vaporproof barrier bag.

(6) Open the bag and the inner carton,
and remove the corrugated filler
protective inserts.

(7) Carefully remove each unit, spare

" parts, technical manuals, and all
accessories.
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20. Equipment Rack Installation Proc dure
(fig. 3 and 29)

All components, except the power dis-
tribution panel, are shipped in individual
containers. The power distribution panel
is normally shipped in place in the equip-
ment rack. Before installing the remaining
components in the equipment rack, check
to see that cable CA-588-1 is connected
between the ac output terminals on the
power distribution panel and the ac power
strip (fig. 29). Also, check to see that plug
P623 is connected to jack J614 to provide
power for the two fans. To install the re-
maining components, proceed as follows

(Refer to paragraph 22 for installation

details of rack-mounted and panel-
mounted components):

. a. Choose a location for the equipment
that meets the space requirements listed
in paragraph 17,

b. The equipment rack has predrilled
holes for permanent mounting. The holes
are at the base of the rack and along the
top of the rear wall. Use these holes as
templates for drilling holes in the floor (or
mounting surface) and the wall of the
shelter or van,

Note : When the equipment is to be shock-mounted,
a shock-mounting kit and separate installation in-
structions are supplied.

c. Use bolts to secure the equipment
rack to the floor and the wall.

d. Pass the input power cable through a
hole in the base of the equipment rack, and
connect the power cable leads to the ac
input terminals of the power distribution
panel.

e. Place the high voltage power supply
in position so that the rear edges of the
sliders on the bottom of the component are
resting on the front edge of the equipment
rack base.

1. -Connect the plug at the end of cable
AC-490(605) to jack J401 on the high volt-
age power supply.

8. Extend the tracks of the drawer slides
just above the power distribution panel,
and slide the low voltage power supply
onto the tracks until the release buttons
catch. Press the release buttons and push
the component into the equipment rack untii
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the release buttons engage the holes in
the tracks.

h. Connect plug P401 on the cable
extending from the high voltage power
supply to jack J702 on the low voltage
power supply.

i Push the high voltage power supply
into the equipment rack and secure it with
eight screws.

Jj. Connect the plugon cable W611 (which
extends from the ac output terminals of
the power distribution panel) to jack J703
on the low voltage power supply.

k. Connect the numbered fan-stripped
leads of cable W622 (extending from the
power distribution panel) to the terminals
of E701 on the low voltage power Supply.

1. Connect the plug on cable W606 to
jack J701 on the low voltage power supply.

m. Push the low voltage power supply into
the equipment rack and secure it with
eight screws.

n. Place the sideband exciter power sup-
ply into the equipment rack above the low
voltage power supply and secure it with
four screws.

o. Extend the tracks of the drawer slides
just above the sideband exciter power sup-
pPly and position the sideband exciter in
the equipment rack; follow the same pro-
cedure as for the lowvoltage power supply
(g above).

p. Connect plug P101 on cable W101 to
jack J402 on the sideband exciter power
supply and plug P102 on cable W101 to
jack J109 on the sideband exciter.

q. Connect plug P401 on cable W401 to
jack J401 on the sideband exciter power
supply and plug P402 on cable W401 to
jack J613 on the ac power strip.

r. Connect the numbered fan-stripped
leads on cable W609 (coming from jack
J501 on the power distribution panel) to
the terminals of E101 on the sideband
exciter.

s. Connect the aldc cable between jack
J704 on the low voltage power supply and
jack J113 on the sideband exciter.

t. Extend the tracks of the drawer slides
just above the sideband exciter and posi-~
tion the 0-330B/FR in the equipment rack;
follow the same procedure as for low volt-

age power supply (g above).



u. Connect plug P604 on cable W608 to
jack J208 on the 0O-330B/FR and plug
P613 on cable W608 to jack J104 on the
sideband exciter.

v. Connect plug P203 on cable W202
(which extends from the O-330B/FR) to
jack J612 on the ac power strip.

w. Extend the tracks of the drawer slides
just above the O-330B/FR and positionthe
rf amplifier in the equipment rack; follow
the same procedures as for the low volt-
age power supply (¢ above).

Xx. Connect plug P612 on cable W607 to
jack J201 on the rf amplifier and plug
P611 on cable W607 to jack J103 on the
sideband exciter.

y. Push the sideband exciter into the
equipment rack and secure it with four
screws.

z. Push the O-330B/FR into the equip-
ment rack and secure it witheight screws.

aa. Connect plug P505 at the end of the
cable (with the large connector) extending
from the rf amplifier to jack J605.

ab. Connect plug P504 at the end of the
cable (with the small connector) extending
from the rf amplifier to jack J604.

ac. Connect the associated antenna cable
to jack J202 (or E203 if required) on the
rf amplifier.

ad. Push the rf amplifier into the equip-
ment rack and secure it with four screws.

21. Rewiring for Conversion From 115- to
230-Yolt Ac Source

The equipment may be operated from
115~ or a 230-volt ac source. This pro-
cedure assumes that the equipment will
be delivered wired for 115-volt operation
and must be rewired for a 230-volt ac
source. (If the equipment is delivered
wired for 230-volt operation and must be
operated from a 115-volt ac source, adapt
these instructions accordingly.) To
convert this equipment from 115~volt op-
eration to 230-volt operation, perform the
following wiring, fuse and circuit breaker
changes:

a. PFguipment Rack. Refer to figure 29
and change the wiring on E608 as indicated.

b. O-330B/FR.

(1) E301 and E302. Refer to figure ¢
for wiring changes.

(2) Transformer T101. Refer tofigure
6 for wiring changes.

(3) OVENS fuse. Change from 3 am-
peres to 1.5 amperes.

(4) POWER fuse. Change from 2 am-
peres to 1 ampere,

c. Sideband Exciter. Change connections
on TB101 as shown in figure 7.
d. Sideband Exciter Power Supply.

(1) Transformers T401 and T402.
Refer to figure 7 for wiring
changes.

(2) MAIN fuse. Change from 3 am-
peres to 1.5 amperes.

(3) OVENS fuse. Change from 2 am-
peres to 1 ampere,

e. Low Voltage Power Supply.

(1) Transformer T701. Remove con-
nection from 115-volt tap and
connect to 230-volt tap (fig. 7).

(2) Circuit breaker CB701. Refer to
figure 7 for wiring changes.

f. Power Distribution Panel.

(1) Ac output terminals. Refer to fig-
ure 7 and place the metal links as
indicated.

(2) OTILITY POWER fuses. This
equipment is' delivered with two
230-volt, 15-ampere fuses in-
stalled. When operation from a
115-volt ac source is required,
these two fuses may be changed to
30-ampere fuses.

8. High Voltage Power Supply. Refer to
figure 7 and change wiring on primary of
T401.

22. Component Installation

Complete the wiring modifications for
115-volt or 230-volt operation (para 21)
before performing this procedure. All the
components are slide mounted, except the
sideband exciter power supply and power
distribution panel, which are panel
mounted. Refer to figures 1 and 3 for
component location within the equipment
rack,

a. Installation of S1ide~Mounted Com-
ponents (fig. 8).

Warning: Two men should install the
heavy components such as the 0-330B/FR
and the power supplies.
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FOR 220V AC OPERATION, REMOVE LEADS
MARKED -¥—¥—% ANO ADD LEADS MARKED

TM5820-277-12-10

Figure 6. 0-330B/FR oven terminal boards, input voltage wiring,

(1) Set the component inposition onthe
tracks.

Note: It may be necessary to hold the
tracks in the extended position while posi-
tioning the component.

(2) Slide the component on the tracks
until the release buttons catch.

(3) Press the release buttons and push
the component into the equipment
rack until the release buttons en-
gage the holes in the equipment.

(4) Refer to figures 3 and 29 and make
the necessary cable connections.

(5) When all components have been in-

stalled and cabled, press the re-
lease buttons and push the com-
ponent into the equipment rack. To
prevent the cables extending from
the rf amplifier and the low voltage
power supply from snagging, pass
these cables through the cable
counterweights (fig. 3).

(6) Secure the front panel to the equip-
ment rack with screws.

b. Installation of Panel-Mounted Com-
ponents.

(1) Set the component in position within
the equipment rack.



(2) Refer to figures 3 and 29 and make
the necessary cable connections.

(3) When all components have been in-
stalled and cabled, push the com-
ponent into the equipment rack;
make sure the cables donotkink or
bind,

(4) Secure the front panel to the equip-
ment rack with screws.

23. External Equipment Connections
(fig. 29)

Except for the microphone, which is
connected to the MIKE receptacle on the
sideband exciter front panel, and the an-
tenna connection to J202 on the rf
amplifier, all external equipment is con-
nected to E501 and E502 on the rear panel

NOTES

1. TIOl SHOWN WITH PLATE REMOVED,

2. FOR 220V AC OPERATION ; REMOVE LEADS
MARKED 36%, AND ADD LEAD MARKED ~~--

TM5820-277-12-9

of the power distribution panel. Make the
following connections for the inputs or
facilities given:

Note: Terminals 23 through 32 of E502 are not

used when power distribution panel is used as part
of the AN/FRT-53 configuration.

a. Channel 1 Input.
(1) Balancedline input. Ground termi-

nal 14 of E501 and apply balanced
signal input to terminals 13 and 15.

(2) Unbalancedline input. Ground ter-
minal 15 of E501 and apply un-
balanced signal between terminal
13 and ground.

b. Channel 2 Input.
(1) Balancedline input. Ground termi-
nal 19 of E502 and apply balanced

17
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Figure 8. Slide-mounting details.

signal input to terminals 18 and
20.

(2) Unbalancedline input. Ground ter-
minal 20 of E502 and apply the
unbalanced signal between termi-
nal 18 and ground.

c. Remote Operation. Connect the leads
from an on-off switch (or relay terminals)
between terminals 2 and 1 of E501. (In
remote operation, the TRANSMITTER

VOLTAGES switch on the low voltage
power supply is left in STAND BY and the
transmitter is turned on when terminal
2 of E501 is grounded by the action of a
remote switch.)

d. External Key Line. Remove the
jumper between terminals 21 and 22 of
E502 and connect a telegraph key between

these terminals.
Note: This function is used for cw operation

only.
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e. Push-~to- Talk Connection. To ener-
gize the push-to-talk circuit externally
connect an on-off (or microphone) switch
between terminals 9 and 10 (ground) of
E501.

f. Squelch Input. Connect the audio out-
put of an associated receiver toterminals
11 and 12 of E501 when control of the
squelch circuit from a remote receiveris
desired.

8. External Interlocks. Terminals 5
through 8 of E501 are series connected

with the transmitter interlock circuit. To
connect external equipment in series with
this interlock circuit, remove the jumper
from terminals 5 and 6 (or from 7 and 8)
and connect the external interlock circuit
in series with these terminals.

24, Checking Cable Connections
(fig. 29)
Before operating the equipment, check
to see that the connections listed below
have been made.

Connects
Cable No.
From To
w101 Sideband exciter J109 Sideband exciter power supply J402
w202 C-330B/FR, P203 Ac power strip in equipment rack,
J612
w401 Sideband exciter power supply J401 Ac power strip in equipment rack,
J613

AC-490(605) Rf amplifier, P202

W606 Rf amplifier, P201
w607 Rf amplifier, J201
w608 0-330B/FR, J208
w609 Power distribution panel, J501
w611 Power distribution panel, ac output terminals
wé621 Ac junction box in equipment rack, E608
w622 Power distribution panel
Aldc cable Low voltage power supply, J704
Cable (part of Low voltage power supply, J702
low voltage
power sup-
ply.)

High voltage power supply, J401
Low voltage power supply, J701
Sideband exciter, J103

Sideband exciter, J104

Sideband exciter, E101

Low voltage power supply, J703
Ac power strip in equipment rack,

J614

Low voltage power supply, E701
Sideband exciter, J113

High voltage power supply, P401

25. Preop rational Check of Tubes, Fuses,
and Crystals .

The AN/FRT-53 is shipped with all
tubes, fuses, and crystals installed. After
the AN/FRT-53 has been installed, and
before turning the transmitter on, perform
the following checks:

a. Tubes. Refer to figures 20 through 26
to see that alltubes are correctly installed

in the proper sockets. (To reachthe tubes,
refer to the procedures given in para-
graphs 54 and 55.)

b. Fuses. Be sure that fuses of the
proper value are contained in the fuse-
holders of all the components of the AN/
FRT-53. The following chart shows the
value of each fuse and indicates its
location:

Component Panel marking and symbol Rating (amp) ,5;:%‘;::8

0-330B/FR OVENS (F101) 32 12
POWER (F102) 2b

Sideband exciter power supply OVENS (F401) 2b 14
MAIN (F402) 32
B+ (F403) .25

Low voltage power supply LINE (F301) 5 15
BLOWER (F302) 2
LV. B- (F303) 0.1
M. V. B+ (F304) 0.25

Power distribution panel UTILITY POWER (F501) 15 16
UTILITY POWER (F502) 15

8For 230-volt operation, change this fuse to 1.5 amperes.
For 230-volt operation, change this fuse to 1 ampere.
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c. Crystals. Check to see that allcrys-
tals are correctly installed in the proper
crystal sockets. Refer to the charts below.
(To reach the crystals, refer to the pro-
cedures given in paragraph 56.)

(1) O-330B/FR (fig. 21 and 22).

Crystal function® Cryatal symbol
Bfo Y101
Bfo Y102
Hfo Y202
Hfo Y203
Hfo Y204
ifo Y201

2 The use of the 0-330B/FR within the AN/FRT-53 configuration
is limited to the vmo function. None of the above crystals is required
for the operations detailed in this manual.

(2) Sideband exciter (fig. 27).

Crystal freq (mc) Crystal socket

8 Y101
10 - Y102
12 Y103
14 Y104
18 Y105
11 Y106
13 Y107
17 Y108

26. Initial Calibration of 0-330B/FR

Note: Before the AN/FRT-53 is operated, perform
the procedures given in this paragraph.

a. The high frequency output of the vmo
in the O-330B/FR can be adjusted to any
frequency between 2 and 4 mc. The MAS-
TER OSCILLATOR FREQUENCY knob and
the CALIBRATE control (fig. 11) are used
when frequencies are changed. The pro-
cedures for setting -the CALIBRATE
control are detailed in ¢ below.

b. The 0-330B/FR requires a warmup
period of at least 48 hours prior to its
actual operation in the AN/FRT-53. Set
the power distribution panel MAIN POWER
circuit breaker to ON. Set the O-330B/FR
POWER switch to ON and allow the neces-
sary warmup time before making any ad-
justments.

c. After the initial warmup period, pro-
ceed as follows:

1)
(2)

3)
4)
®)

(6)

(M)

(8)

C)]

(10)
(11)

Set the BEAT and HFO switches to
ON (fig. 11).

Plug a headset into the PHONES
jack.

Turn the BAND-MCS switchto 2-4.
Turn the XTAL switch to VMO.
Turn the MASTER OSCILLATOR
FREQUENCY knob until a reading
of 2,000 kc is obtained in the KCS
window; note whether the direction
of approach to this frequency is
from a higher reading to a lower
reading or from a lower readingto
a higher reading.

Loosen the LOCK knob behind the
CALIBRATE control. Vary the
CALIBRATE control until a zero
beat null is obtained in the headset
and on the ZERO BEAT panel lamp.
(The ZERO BEAT lamp is nor-
mally lighted. As zero beat is ap-
proached, it will blink on and off
erratically. At the zero beat, the
lamp will be out.)

Turn the MASTER OSCILLATOR
FREQUENCY knob until a reading
of 4,000 kc is obtained in the KCS
window; approach this frequency
in the same direction as the 2,000~
kc frequency was approached. (For
example, if in the procedure in (5)
above, 2,000 kc was approached
from a higher frequency, turn the
knob until a reading of over
4,000 kc is obtained; then set to
4,000 kc.)

Remove the front panel cap that
covers trimmer C303 and adjust
trimmer C303 with a screwdriver
until a zero beat indication is ob-
tained in the headset and on the
ZERO BEAT lamp.

Repeat the procedure given in (5),
(6), (7), and (8) above until adjust-
ments of the CALIBRATE control
and trimmer C303 produce a zero
beat at both 2,000 and 4,000 kc.
Tighten the CALIBRATE control
knob and check to see that the ad-
justment has not been disturbed.
Replace the C303 trimmer cover.
Turn off the BEAT and HFO
switches.
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CHAPTER 3
OPERATION

Section I. CONTROLS, INDICATORS, AND CONNECTORS

Caution: Following an interval of transmission, be careful when deenergizing the
rf amplifier. Turn off the FINAL VOLTAGES and TRANSMITTER VOLTAGES, walit at
least 5 minutes and then set the MAIN POWER switch onthe low voltage power supply to
OFF. This procedure will leave the power amplifier (pa)
tube to cool, thus prolonging its life. '

27. Rf Amplifier, Controls and Indicators

(fig. 9)

blower on and permit the pa

Control or indicator

Function

Control or indicator

Function

MULTI METER
switch.

MULTI METER
meter.

PA PLATE CUR-
RENT meter.
PA BAND switch. .

PA GRID TUNING
control.

1ST AMPL TUNING
control.

PA TUNING dial..

ALDC control ....

Connects meter to any one of eight
circuits.

Sw pos Causes meter to read
PA DC:

BIAS Dc control grid
voltage of pa
tube.

SCREEN Dc screen grid
voltage of pa
tube.

PLATE Dc plate voltage of
pa tube.

SCREEN

MA Dc plate voltage of

pa tube.
RF:
1ST AMPL Rf voltage of first
PLATE amplifier tube.

PA GRID Rf voltage at con-
trol grid of pa
tube.

PA PLATE Rf voltage at plate

of pa tube.

Rf voltage at output
of rf amplifier.
Indicates dc or rf voltage or dc cur-

rent from circuit selected by
MULTI-METER switch.
Measures plate current of pa tube.

ouT

Selects frequency range of pa output
circuit.
Tunes input circuit of pa tube.

Simultaneously tunes tuned circuits
in plate circuits of first amplifier
and driver stages.

Indicates setting of PA TUNING
control

Sets level of aldc output voltage.

PA LOADING dial'

PA LOADING
switch.

DRIVER BAND
switch.

PA TUNING con-
trol.

PA LOADING con-
trol.

ALDC switch (fig.
10).

NEUT control ....

Indicates setting of PA LOADING
control.

Selects loading capacitor for connec-

tion across pa output circuit.

Selects frequency range of tuned cir-
cuits in grid circuits of both driver
and pa tubes.

Tunes output circuit of pa tube to
desired frequency.

Varies loading on pa stage.

In INT position, causes dc output of
aldc circuit to control gain of first
amplifier tube. In EXT position,
causes aldc output to control gain
of sideband exciter.

Adjusts neutralizing voltage applied
to grid of pa tube.

28. 0-330B/FR, Controls and Indicators

a. Subpanel

Controls and Jacks (fig. 11).

Control or jack

Function

POWER switch ..
HFO switch .....
IFO switch .....
BFO switch .....
BEAT switch ....
METER switch ..

PHONES jack....

Turns O-330B/FR on and off.

Activates hfo2 section.

Activates ifoP section.

Activates bfoC section.

Activates 100-kc oscillator section.

Connects meter to output of either
hfo, ifo, bfo, or vmo section.

With a headset, provides audible
indication of zero beat during
calibration.

8y .
High-frequency oscillator.

clntemediate frequency oscillator.
Beat frequency oscillator.
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Figure 9. Rf amplifier, controls and indicators.
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Figure 10. Rf amplifier, rear panel.

b. Front Panel Controls and Indicators

(fig. 11).

Control or indicator

Function

TM5820-472-12-3|

Control or indicator

Function

TUNING control ......
OUTPUT control .....
BAND-MCS switch....
XTAL FREQ control ..

XTAL switch.........

CALIBRATE control ..

CALIBRATE LOCK
control.
Trimmer C303 .......

Tunes multiplier section of
hfo.

Adjusts output voltage of hfo
section.

Selects frequency range of hfo
section output.

Trims hfo section crystals to
exact frequency.

Selects VMO operation or one
of three crystal-controlled
frequencies.

Calibrates frequency of vmo
at calibration checkpoints.

Locks CALIBRATE control.

Balances CALIBRATE control
adjustment.

MASTER OSCILLATOR
FREQUENCY control.
LOCK control ........

MAIN POWER pilot
lamp.

INNER OVEN pilot
light.

OUTER OVEN pilot
lamp.

ZERO BEAT pilot
lamp.

Controls output frequency of
vmo section.

Locks MASTER OSCILLATOR
FREQUENCY control.

When lighted, indicates power
to variable frequency oscil-
lator is on.

When lighted, indicates power
is applied to inner oven.

When lighted, indicates power
is applied to outer oven.

Provides visual indication of
zero beat during calibra-
tion.

Indicates rf output voltage
from circuit selected by
METER switch.
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Figure 11. 0-330B/FR, controls and indicators.

C. Rear Panel Controls and Jacks (fig. 12).

Controls and jacks

Function

Y101-Y102 switch . .............. .. ..... Selects crystal in the bfo section.
J102, J103, J104 jacks .. % . v v v v i e e Provide bfo outputs.
J205, J206, J20T jacks . oo v v v v v v et e e Provide ifo outputs.
J208,J209,J210 jacks . . . . vt it e e e e Provide hfo outputs.
Rll6control .. .. ... .. ..t ien.. Adjusts level of bfo output.
J106 Jack . . v vttt i e e e e e e Provides connection for external
headset.
29. Sideband Exciter, Controls and Indicators
(fig. 13)
Control or indicator Function

MF XTALSW switch .............c00vnns

Tuning dial .....vveniniiineienennennnnns

24

In positions 1 through 10, connects corresponding internal crystal
(when supplied) in oscillator circuit within 2- to 4-mc medium
frequency range and simultaneously disables vmo input signal.

In VMO position, permits injection of vmo signal from O-330B/FR
and disables local crystal oscillator circuit.

Two-section dial. Upper high-frequency multiscale section indicates
setting of OUTPUT TUNING control.
section indicates setting of MF TUNING control.

Lower mf single-scale



Control or indicator

Function

EXCITER lamp ........ ecesaenensseeans
OVEN lampP . ceverrecenanecearaenansssons

LSB switch ..... Ceeceetraesasssecnnn PN

LSB GAIN control ....... Cettececrraannas
VOX GAIN control
XMTR swWitch ..vveeiinionesrennacens N

.....................

EXCITER switch ....ccevevannns ceesennae

POWER switch ............

SQUELCH GAIN control ........... eenae
USB GAIN control ...c.oeevecvncns [P

USB SWitCh . .civvrvvecnccecncconcnnns

METERSW switch ..ccveeevnioecaens

CAL control ..... Ceeteseesentescorenaans
BAND MCS indicator

BAND MCS switch «.civviveneenrnneinnnes

CARRIER INSERT control .....coveeeennns
OUTPUT TUNING switch «c.vvevvennn venes
OUTPUT TUNING control .........covunn
MF TUNING control .....ccoveerennneenns
QUTPUT control ..ccvvveveneeensnssnsnns
MIKE JACK v vvvvrrnenernennns eeeeeeaen

Measures sideband level, medium frequency signal, or rf signal
amplitude from circuit selected by METER SW switch.

When lighted, indicates that plate power is applied to rf output tubes.

When lighted, indicates that ac power is applied to medium and high
frequency crystal oven heaters.

Sw pos Action
OFF Grounds input to lower sideband channel.
CH2 Connects channel 2 input to lower sideband
channel.
CH1 Connects channel 1 input to lower sideband
channel.
MIKE Connects amplified microphone signal to

entire lower sideband.

Controls amplitude of lower sideband audio signal.

Sets gain of voice-operated transmitter control circuit.

In ON position, causes plate and screen voltages to be applied to
first amplifier and driver tubes in rf amplifier.

Note: Plate voltage will not be applied unless MAIN POWER switch on low
voltage power supply has been on for at least 3 minutes.

In ON position, bypasses voice-operated and squelch control relay
circuits, applying plate power to rf output tubes. In STANDBY
position, plate supply voltages to rf output stages can only be
applied through voice-operated and squelch control relay circuits.

In ON position, applies primary power to sideband exciter power
supply.

Controls gain of squelch amplifier.

Controls amplitude of upper sideband audio signal.

Sw pos Action

MIKE Connects amplified microphone signal to

entire upper sideband.

CH1 Connects channel 1 input to upper sideband
channel.

CH 2 Connects channel 2 input to upper sideband
channel.

OFF Grounds input to upper sideband channel.

Connects meter to any one of 5 circuits.

Sw pos Causes meter to read
CAL Zero (for calibration purposes).
LSB Relative value of lower sideband signal.
USB Relative value of upper sideband signal.
MF Relative value of medium frequency signal.

RF Relative value of rf output signal.

Meter zero adjustment.

Indicates range setting of BAND MCS switch and displays multi-
plying factor (N) for vmo frequency determination.

Selects one of 15 high frequency ranges, as displayed on BAND MCS
indicator.

Controls degree of carrier insertion.

Selects frequency range of rf output circuits.

Tunes the rf stages to the desired output frequency.

Tunes the rf output of the medium frequency section.

Controls rf output level of sideband exciter.

Provides connection for external microphone.

30. Sideband Exciter Power Supply,
Indicator and Fuses
(fig. 14)

A pilot lamp and fuseholders are mounted
on the front panel of the sideband exciter
power supply. The lamp lights when the

POWER switch on the sideband exciter is
set to the ON position, which indicates that
power is applied to the sideband exciter
assembly. Three fuses protect the circuits
shown on the front panel. The other three
are spare fuses.
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Figure 12. 0-330B/FR, rear panel controls and jacks.
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31. 'Low Voltage Power Supply Controls

and Indicators
(fig. 15)

TM5820-472—12~-23

Control or indicator

Function

Control or indicator

Function

PA FIL PRI meter.......

PA FIL PRI ADJUST
switch.

PA OVERLOAD PLATE
circuit breaker.

PA OVERLOAD SCRN
GRID circuit breaker.

PA OVERLOAD CONT
GRID circuit breaker.

FINAL VOLTAGES pilot
lamp.

FINAL VOLTAGES
switch,

TRANSMITTER VOLT-
AGES pilot lamp.

TRANSMITTER VOLT-
AGES switch.

Measures ac voltage ap-
plied to transformer pri-
mary windings.

Controls ac voltage applied
to transformer primary
windings.

Provides overload protec-
tion for pa plate supply
circuit.

Provides overload protec-
tion for pa screen grid
supply circuit.

Provides overload protec-
tion for pa bias supply
circuit.

When lighted, indicates that
plate and screen voltages
are applied to pa stage in
rf amplifier.

In ON position, applies
plate and screen voltages
to pa stage in rf ampli-
flier.

When lighted, indicates that
plate and screen voltages
are applied to first ampli-
fier and driver stages of
rf amplifier,

In ON position, applies
plate and screen voltages
to first amplifier and
driver stages of rf am-
plifier. If FINAL VOLT-
AGES switch is left in ON
position, TRANSMITTER
VOLTAGES switch applies

MAIN POWER circuit
breaker.

MAIN POWER pilot
lamp.

L.V.B- indicator.......

M.V.B+ indicator ......

LINE indicator .........

BLOWER indicator .....

plate and screen voltages
to all stages of rf ampli-
fier.
Turns power supply on and
off
When lighted, indicates
‘power is applied to power
supply.
When lighted, indicates a
blown L. V. B~ fuse.
When lighted, indicates a
blown M. V. B+ fuse.
When lighted, indicates a
blown LINE fuse.
When lighted, indicates a
blown BLOWER in fuse.

32. Power Distribution Panel, Control
and Indicators (fig. 16).

Control or indicator

Funoction

UTILITY OUTLETS.
receptacles.

MAIN POWER pilot
lamp.

MAIN POWER circuit
breaker.

UTILITY POWER blown
fus indicators (2).

Provide utility power.

When lighted, indicates
that ac power to AN/
FRT-53 is turned on.

Turns ac power on and off
for all components of
AN/FRT-53.

When lighted, indicates
that associated UTILITY
POWER fuse is blown.
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Section Il.

33. Types of Operation

Radio Transmitting Set AN/FRT-53 may
be operated to transmit ssb, dsb, isb,
amplitude-modulated (am.), or cw tele-~
graph signals. To operate the equipment
in any mode, perform the following pro-
cedures:

a. Preliminary startingprocedure (para
34).

b. Starting procedure (para 35).

c. Sideband exciter tuning procedure
(para 36).

d. Sideband exciter operating procedure
for the desired type of operation (para 37
through 41).

28

OPERATING INSTRUCTIONS

e. Tuning procedure for the rf amplifier
(para 42).
f. Stopping procedure (para 43).

34. Preliminary Starting Procedures

a. Determination of Vmo Frequency.
The medium frequency section of the side-
band exciter receives its excitation from
the O-330B/FR. Before operating the AN/
FRT-53, determine the input frequency
((b) below) required from the O-330B/FR
and set the controls on the sideband ex-
citer as specified in (1) through (3) below:

(1) Operation between 2 and 4.25 mc.



To operate the AN/FRT-53be-
tween 2 and 4.25 mc, setthe BAND
MCS and OUTPUT TUNING
switches on the sideband exciter
to the positions shown in the chart
below. To determine the frequency
setting of the 0-330B/FR (vmo
input signal), add 0.25 mc to, or
subtract 0.25 mc from, the desired
transmitter output frequency as in-
dicated in the chart. For example,
assume that an output frequency of

4.1 mc is desired:
Desired trans-
mitter output

Sideband exciter
BAND MCS switch
setting: 2-4,25
Sideband exciter
OUTPUT TUNING
switch setting: 2-8MC
0-330B/FR MAS-
TER OSCILLATOR
FREQUENCY dial
setting: 3.85 mc (4.1
mc-0.25
mc)

For other frequencies in the 2- to
4.25-mc range, refer to the chart

frequency: 4.1 mc below.
Desired transmitter output BAND MCS OUTPUT TUNING Vmo frequency
frequency range (mc) switch setting switch
210 3.73 2-4.25 2-4 Foutput + .25
3.73to 4.00 2-4,25 2-4 Foutput -.25
4.00to 4. 25 2-4.25 4-8 Foutput - .25
(2) Operation between 4.25 mc and Fymo =[(2x7)-10.5] +.25

32.25 mc.

(a) Set the BAND MCS and OUTPUT
TUNING switches to the range
into which the operating fre-
quency falls. (See chart below.)

(b) Note the multiplying factor N

"~ which appears under the fre-
quency range markings on the

BAND MCS dial.

(¢) To determine the frequency set-
ting of the O-330B/FR (vmo sig-

nal input), use the formula.

F = -
vmo [(2 X N) foutput] +.25

Examples:

1. Assume that an output fre-

quency of 10.5 mc is desired:
Sideband exciter
BAND MCS switch

setting: 10.25-12.251

Sideband exciter
OUTPUT TUNING
switch setting: 8-16MC
0-330B/FR
MASTER OSCIL-
LATOR FREQUENCY
dial setting:

1
The multiplying factor 7 will appear under the

frequency range markings on the BAND MCS dial.

_1

L

T14-10.5] +.25
3.5+ .25

3.

I

2. Assume that an output fre-

quency of 26.8 mc is desired:
Sideband exciter

BAND MCS switch

setting: 26.25-28.251
Sideband exciter

OUTPUT TUNING

switch settings: 16.32MC
0-330B/FR

MASTER OSCIL-

LATOR FREQUENCY

dial setting:

Fymo = [(2 x 15) - 26.8] + .25
= [30-26.8]+.25
= 3.2+.25
= 3.45 mc

(3) Sideband exciter, switch settings.
The range settings of the BAND
MCS switch, the corresponding
multiplying factors (N), and the
associated settings of the OUTPUT
TUNING switch are listed below.

1
The multiplying factor 15 will appear under the
frequency range markings on the BAND MCS dial.
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Vm multi-
owitoh setiing _|PI¥Ing fastor awiteh setiing

2-4 0 (S8e chart in (1) above).

4,.25-6.25 4 4-8MC

6.25-8.25 5 4-8MC (for frequencies
from 6. 25 to 8. 00 mc);
8-16MC (for fre-
quencies from 8. 00 to
8.25 me)

8.25-10. 25 6 8-16MC

10.25-12. 25 7 8-16MC

12.25-14.25 8 8-16MC

14.25-16.25 9 8-16MC (for frequencies

. from 14,25 to 16. 00

me); 16-32MC (for fre-
quencies from 16. 00
to 16.25 mc)

16.25-18.25 10 16-32MC

18.25-20.25 11 16-32MC

20. 25-22. 25 12 16-32MC

22, 25-24.25 13 16-32MC

24, 25-26. 25 14 16-32MC

26.25-28. 25 15 16~32MC

28.25-30. 25 16 16-32MC

30. 25-32. 25 17 16-32MC

b. Determination of Medium Frequency
Crystal Frequency.

Note: Crystals Y111 through Y120 are not supplied
as part of the AN/FRT-58. The 0-330B/FR normally
supplies the excitation signal to the medium fre-
quency section of the sideband exciter. The pro-
cedur listed in this subparagraph should be used
only when crystals rather than the vmo signal from
the O-330B/FR are used for excitation.

(1) General. The crystal to be usedis

selected by the MF XTAL SW switch -

(positions 1 through 10). When a
crystal position is selected, the

vmo signal is automatically
grounded and the output of the se-
lected crystal is applied to the
medium frequency section of the
sideband exciter.
Medium frequency crystal opera-
tion between 2and4.25mc. To de-
termine the crystal frequency for
operation between 2 and 4.25 mc,
set the BAND MCS and the OUTPUT
TUNING switches on the sideband
exciter tothe positions shown in the
chart supplied with the equipment,
Set the MF XTAL SW switch to the
desired crystal position. To de-
termine the crystal frequency re-
quired, add 0.25 mc to, or subtract
0.25 mc from, the desired trans-
mitter output frequency as indi-
cated in the chart. For example,
assume that an output frequency of
4.1 mc is desired:

Desired transmit-
ter output frequency: 4.1 mc

Sideband exciter
BAND MCS switch

setting: 2-4.25
Sideband exciter

OUTPUT TUNING

switch setting: 4~-8MC

Crystal frequency
required: 3.85 mc (4.1~
0.25)
For other frequencies in the 2~ to
4.25-mc range, refer to the chart

below:

Output frequency range
(me)

BAND MCS
switch setting

OUTPUT TUNING

switch

Crystal frequency

to 3.73
3t0 4.00

2
3.7
4.00t0 4.25

2-4MC
2-4MC
4-8MC

Foutput + 0. 25
F output - 0,25
output - 0. 25

(3) Medium frequency crystal opera-
tion between 4.25 and 32.25 mc.

(a) Set the BAND MCS and OUTPUT
TUNING switches to the range
into which the desired output
frequency falls. (See chart be-
low.)

(b) Note the multiplying factor N
which appears under the fre-
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quency range markings on the
BAND MCS dial.

(c) Set the MF XTAL SW switch to

the desired crystal position.

(d) To determine the crystal fre-

quency to use for a desired out-
put frequency, use the formula:

Ferystal = [(2 X N) -foypput] +-25



Example: Assume that an out-
put frequency of 26.8 mc is de-
sired:

Sideband exciter switch set-
tings:

BAND-MCS:
OUTPUT TUN-
ING: 16-32MC

MF XTAL SW: Desired
crystal
position,

Crystal frequency required:

26.25-28.251

F .= [(2x15)-26.8] +.25
crystal;
TYSEE 30 - 26.8] + .25
=3.2+.25
=3.45 mc

(4) Medium frequency crystal chart.
When crystals are usedto generate
the medium frequencies, a chart,
supplied with the crystals, lists the
assigned output frequencies and the
required positions of the MF XTAL
SW and BAND MCS switches, The
chart may appear as follows:

addition tothe preliminary control settings
listed below, the MAIN POWER circuit
breaker on the power distribution panel
and the POWER switch on the 0-330B/FR
will be off.

Output MF XTAL BAND MCS Crystal
fre?n\:g;xcy s;:‘?i‘;ﬁh switch position fl‘e?,::g;\cy
3.5 1 2-4.25 3.75
5.25 2 4. 25-6.25 3.0
7.0 3 6.25-8.25 3.25
11.75 4 10.25-12.25 2,50
15.1 5 14.25-16. 25 3.15
19.5 6 18.25-20.25 2.75
22,0 7 20. 25-22,25 2.25
23.2 8 22.25-24. 25 3.05
26.8 9 26.25-28.25 3.45
30.25 10 28.25-30. 25 2.0

¢. Preliminary Control Settings. Toin-
sure frequency stability. The O-330B/FR
should be left on at all times (MAIN POWER
circuit breaker ON and the POWER switch
on the O-330B/FR subpanel turned ON). If
the AN/FRT-53 has been completely turned
off when these procedures are started, in

Component Control Position
Rf amplifier | ALDC switch (rear | OFF
panel)
Sideband POWER switch OFF
exciter
XMTR switch OFF
EXCITER switch ON
VOX GAIN control | Fully counterclock-
wise
SQUELCH GAIN Fully counterclock-
control wise
LSB switch OFF
LSB GAIN control | Fully counterclock-
wise
USB switch OFF
USB GAIN control | Fully counterclock-
wise
MF XTAL SW VMO
switch
OUTPUT control Midposition
Low voltage | PA FIL PRI AD- Approximately one-
power sup- JUST switch quarter turn from
ply fully counterclock-
wise
FINAL VOLTAGES | OFF
switch
TRANSMITTER STANDBY
VOLTAGES
switch
MAIN POWER OFF
switch

35. Starting Procedure

Notes:

1. If an abnormal indication is obtained during
the starting procedure, refer to the operational check-
list (para 47) for corrective measures. With the con-
trols set as directed in paragraph 34c, perform the
following steps:

2. The calibration of the 0-330B/FR (para 26)
must be performed before the AN/FRT-53 is opera-
ted. Procede to step 3 directly if.the MAIN POWER
circuitbreaker on the power distribution panel is on
and the 0-330B/FR has been on for 48 hours or
longer. Ifnot, perform steps 1 and 2, wait 48 hours,
and proceed to step 3.

Step Component Control or switch Action Indication
1 Power distribution MAIN POWER Set to ON MAIN POWER lamp on the power
panel. circuit breaker distribution panel lights and

blowers in equipment rack go
on.

1The multiplying factor 15 will app ar und r the fr qu ncy range markings on the BAND MCS dial.
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Step Component Control or switch

Action Indication

POWER and HFO
switches

2 0-330B/FR

3 Sideband exciter POWER switch

MAIN POWER
circuit breaker

4 Low voltage
power supply

5 Low voltage

power supply switch

PA FIL PRI ADJUST

Set to ON MAIN POWER, INNER OVEN, and
OUTER OVEN lamps light. (When
the O-330B/FR ovens reach their
normal operating temperatures,
the INNER OVEN and OUTER
OVEN lamps will cycle on for 5
seconds and off for 90 seconds.)

Power lamp on the sideband ex-
citer power supply lights. OVEN
lamp on the sideband exciter

Set to ON

lights. After a few seconds, EX-
CITER lamp on sideband exciter
lights.

MAIN POWER lamp lights and the
blowers in the rf amplifier chas-
sis and the high voltage power go
on,

Adjust for 115- | PA FIL PRI meter indicates 115
volt indication | volts
on PA FIL
PRI meter.

Set to ON

36. :Sideband Exciter Tuning Procedure

a. Before the AN/FRT-53 can be tuned
for a specific operating mode, the sideband
exciter must be tuned to the rf carrier
frequency supplied by the vmo section of
the O-330B/FR. This procedure must also
be performed when suppressed carrier
operation is used. The sideband exciter is
tuned to the carrier frequency; then one
or both sidebands are generated by proper
application of modulating signals as re-
quired by the particular operating mode.
For cw telegraph operation, the sideband
exciter is tuned to the carrier frequency
and may be keyed by an externally con-
nected telegraph key (para 23d) toproduce
cw signals,

b. The following tuneup procedure of the
sideband exciter is based ontransmission
of an output carrier frequency of 26.8 mc.
To produce this output frequency, the vimo
should be set to 3.45 mc. Refer to para-
graph 34 to determine how the vmo fre-
quency is derived and for control settings
of the sideband exciter for various output
frequencies.

c. To tune the 0-330B/FR to 3.45 mc,
proceed as follows:
(1) Set the BEAT switch (fig. 11) to ON.
(2) Plug the headset into the PHONES
jack.
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(3) Set the BAND-MCS switch to 2-4.

(4) Set the XTAL switch to VMO.

(5) Tune the MASTER OSCILLATOR
FREQUENCY control tothe check-
out frequency ( (6) below) closestto
the desired frequency dial reading.
In this case, tune the control to
3,450,000 since the exact check-
point (45,000) appears in the list.
Note the direction of rotation used
in approaching the checkout fre-
quency.

Note: Only the 2- to 4-mc band is used
on the 0-330B/FR when it is used as part
of the AN/FRT-53. Refer to TM 11-5820-
277-12 for operation of the 0-330B/FR with
other equipment.

(6) In this list of checkout frequencies,
the two left-hand digits of the dial
reading are omitted. The last five
digits listed holds true to any fre-
quency from 2.0 to 4.0 mc.

-,-00,000 -,~-50,000
-,-05,000 -,~-55,000
-,-10,000 -,-60,000
-,-12,500 -,-66,667
-,-20,000 -,=-71,428
-,-25,000 -,-75,000
-,-28,571 -,-80,000
-,-30,000 -,-83,333
-,-33,333 -,~85,714
-,-40,000 -,-90,000
-,-45,000 -,-95,000



(7) Use the headset and the ZERO
BEAT indicator and vary the CALI-
BRATE control for a zerobeat. (At
exact zero beat, the indicator
should go out; near zero beat, it
will flicker on and off.) At some
checkout frequencies, zero beat
indication will be obtained only
from the headset and not from the
ZERO BEAT indicator. When the
CALIBRATE control is set on the
zero beat point, use the LOCK knob
to lock it in place,

(8) Tune the MASTER OSCILLATOR
FREQUENCY control to the desired
operating frequency dial reading.

Note: For accurate calibration and re-
settability, rotate the MASTER OSCIL-
LATOR FREQUENCY control in the same
direction as directed in (5) above to pre-
vent any error due to backlash in the gears.

(9) Set the BEAT switch to the off
(down) position.

(10) Turn the METER switch to HFO.

(11) Set the TUNING control to the posi-
tion numerically closest to the
MASTER OSCILLATOR FRE-
QUENCY dial reading.

(12) Vary the OUTPUT control to obtain
a one-quarter-scale (approxi-
mately) reading on the meter.

(13) Adjust the TUNING control for the
highest meter reading obtainable.

(14) Adjust the OUTPUT control until
an rf output level of 1.5 volts is
indicated on the meter,

d. To tune the sideband exciter to the rf

carrier frequency, proceed as follows:

(1) Rotate the BAND MCS switch until
the associated BAND MCS indicator
is set at 26.25-28.25.

(2) Rotate the CARRIER INSERT con-
trol to the 10 position. '

(3) Set the METER SW switch to MF.

(4) Set the OUTPUT TUNING switch
to 16-32MC.

(5) Rotate the OUTPUT TUNING con-
trol for a setting on the high fre~
quency scale of the tuningdial (fig.
13) which is slightly lower thanthe
selected carrier frequency; inthis
case, it is slightly less than 26.8
mec.

(6) Rotate the MF TUNING control un-
til a maximum indication is ob-
tained on the meter. If necessary,
decrease the setting of the CAR-
RIER INSERT control to avoid an
off-scale meter reading.

Note: Themedium frequency scale of the
tuning dial should now correspond with the

vmo frequency supplied by the 0-330B/FR
(3.45 me).

(7) Set the METER SW switch to RF.

(8) Increase the frequency setting of
the OUTPUT TUNING control to
the first peak reading obtainable
on the meter,

(9) If a specific output level of the rf
carrier is desired, adjustthe OUT-
PUT control until that level is ob-
tained on the meter.

37. Tuning Sideband Exciter for
Single-Sideband Operation

a. To tune the sideband exciter for ssb
operation, first tune the rf circuits to the
rf carrier frequency (para 36d); then inject
the modulating signal input into either the
lower or upper sideband. The sideband
exciter provides the facilities for injecting
either no carriage (for suppressed carrier
operation) or any specified degree of car-
rier level. The modulating signal must be
cabled to either the channel 1 or channel
2 inputs on terminal boards E501 and E502
of the power distribution panel (para 23)
or may be applied as a microphone input
at the MIKE jack on the front panel of the
sideband carrier.

Note: This procedure assumes that the lower side-
band is used, with a modulating signal applied at
the channel 1 input terminals of the AN/FRT-53. To
operate with a modulating signal from channel 2 or
from a microphone, use the CH2 or MIKE setting
respectively, of the LSB switch, rather than the
CHI setting specified in & below. To use the upper
sideband rather than the lower sideband, use the
USB switch and USB GAIN control rather than the
corresponding LSB controls.

b. To tune the sideband exciter for ssb
operation, perform the procedures de-
scribed in paragraph 36; then operate the
sideband exciter as follows:

(1) Set the LSB switch to the CH 1
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position and rotate the LSB GAIN
control to approximately midposi-
tion. The USB switch should be set
to OFF.

(2) Rotate the CARRIER INSERT con-
trol to 0.

(3) Set the METER SW switch to LSB.
Adjust the LSB GAIN control until
the meter indicates a maximum of
100 on audio peaks.

Note: When the METER SW switch is
placed in the LSB, USB, or RF position,
do not permit the meter peaks to exceed
100, since intermodulation distortion may
become excessive beyond this point.

(4) Set the METER SW switch to RF,
Simultaneously, adjust the OUT-
PUT and CARRIER INSERT con-
trols for the desired degree of
carrier insertion. (The exact
amount of carrier insertion is de-
termined by the receiving equip-
ment that is used to receive the
transmitted signal.)

Note: For suppressed carrier operation,
leave the CARRIER INSERT control in the
0 position. For any degree of carrier in-
sertion, reduce the level of the audio peaks
on the meter (using the OUTPUT control )
by an amount equal to the carrier insertion
desired; then return the level to 100 with
the CARRIER INSERT control. For ex-
ample: for 10-percent carrier injection
(carrier down 20 decibles (db) from full
power), set the QOUTPUT control so that
the meter reads 90 on fudio peaks with the
CARRIER INSERT control set to the 0
position; thenrotate the CARRIER INSERT
control clockwise until the meter reading
rises from 90 to 100 on audio peaks.

(5) Adjust the setting of the OUTPUT
control so that the required side-
band exciter level is obtained for
operation of the transmitter. Be
careful not to disturb the settings
of the CARRIER INSERT or LSB
GAIN controls.

38. Tuning Sideband Exciter for
Double-Sideband Operation

a. To tune the sideband exciter of the
AN/FRT-53 for dsb operation, tune the
0-330B/FR and the sideband exciter to the
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rf carrier frequency (para 36) and inject
the modulating signal input into both the
lower and upper sidebands.

Note: This procedure assumes that the audio
modulating signal is connected to the channel 1 in-
putof the powerdistribution panel. If operation from
channel 2 or the MIKE input is desired use the cor-
responding CH 2 or MIKE settings of the LS3 and
USB switches rather than the CH 1 settings.

b. To tune the sideband exciter for dsb
operation, proceed as follows:

1)

)
(3

(4)
()

(6)

(7
(8)

(9
(10)

Set the LSB switchto CH 1. Advance
the LSB GAIN control 1/4-turn to
the right (from maximum counter-
clockwise (ccw)).

Turn the CARRIER INSERT control
to the 0 position.

Set the USB switchto OFF. Advance
the USB GAIN control 1.4-turn to
the right (from maximum ccw).
Set the METER SW switch to LSB.
Adjust the LSB GAIN control for
the degree of carrier insertionre-
quired. For suppressed carrier
operation, adjust this control so
that the meter indicates 50 on audio
peaks. For 10-percent carrier in-
sertion, adjust this control so that
the meter indicates 45 on audio
peaks; for 20-percent carrier in-
sertion, adjust this control so that
the meter indicates 40 on audio
peaks. For other values, decrease
the meter reading by 5 for each
10-percent increase in carrier
insertion.

Set the LSB switch to OFF and the
USB switch to CH 1.

Set the METER SW switch to USB.
Adjust the USB GAIN control for
the degree of carrier insertionre-
quired. For suppressed carrier
operation, adjust this control so
that the meter indicates 50 on audio
peaks, For 10-percent carrier in-
sertion, adjust this control so that
the meter indicates 45 on audio
peaks.

Set the METER SW switch to RF.
Advance the OUTPUT control from
the 0 position to the position which
causes the meter reading to hethe
same as that noted in (8) above.



(11) Set the USB switch to OFF and the
LSB switch to CH 1,

(12) Adjust the LSB GAIN control until
the meter reading is the same as
that noted in (5) above.

(13) Set the USB switch to CH 1, If the
sideband levels were previously
set for suppressed carrier opera~
tion, the meter should now read
100 on audio peaks. If set for 10-
percent carrier insertion, the
meter should read 90 on audio
peaks.,

{14) Adjust the CARRIER INSERT con-
trol so that the desired degree of
carrier insertion is obtained. For
suppressed carrier operation,
leave this control in the 0 position.
For 10-percent carrier insertion,
turn the CARRIER INSERT control
so that the peak readings on the
meter rise from 90 to 100.

39. Tuning Sideband Exciter for
Independent-Sideband Operation

a. To tune the sideband exciter for
isb operation, tune the 0-330B/FR and
the sideband exciter to the rf carrier
frequency (para 36) and inject one modu-
lating signal into the lower sideband and
another modulating signal into the upper
sideband.

Note: This procedure assumes that the channel 1
modulating signal is injected into the lower side-
band, and the channel 2 modulating signal is in-
jected into the upper sideband. To switch the chan-
nel inputs, or to use the microphone input as one of
the modulating signals, use the corresponding CH 1,
CH 2, or MIKE settings of the LSB and USB
switches.,

b. To tune the sideband exciter for isb
operation, proceed as follows:

(1) Set the LSBswitchtoCH1, Advance
the LSB GAIN control one-quarter
turn to the right (from maximum
cew).

(2) Rotate the CARRIER INSERT con~
trol to the 0 position.

(3) Set the USBswitchto OFF. Advance
the USB GAIN control one~quarter
turn to the right (from maximum
ccw).

(4)
6

(6)

(7)
(8)

§
(10)

(11)

(12)

13)

(14)

Set the METER SW switch to LSB.
Adjust the LSB GAIN control for
the degree of carrier insertion
desired. For suppressed carrier
operation, adjust this control so
that the meter reads 50 on audio
peaks. For 10-percent carrier in-
jection, adjust this control so that
the meter reads 45 on audio peaks.
For other values, decrease the
meter reading by 5 for each 10-
percent increase in carrier inser-
tion.

Set the LSB switch to OFF and the
USB switch to CH 2.

Set the METER SW switch to USB.
Adjust the USB GAIN control for the
degree of carrier insertion de-
sired. For suppressed carrier op-
eration, adjust this control so that
the meter reads 50 onaudiopeaks.
For 10-percent carrier injection,
adjust this control sothat the meter
reads 45 on audio peaks.

Set the METER SW switch to RF.
Rotate the OUTPUT control to the
position that causes the meter
reading to correspond to that ob-
tained as instructed in (8) above.
Set the USB switch to OFF and the
LSB switch to CH 1.

Note the reading on the meter. If
necessary, readjust the L.SB GAIN
control until the meter reading is
the same as that obtained as in-
structed in (5) above.

Set the USB switch to CH 2. If the
sideband levels were previously
set for suppressed carrier opera-
tion, the meter reading should now
be 100 on audio peaks. If set for
10-percent carrier insertion, the
meter reading should now be 90 on
audio peaks,

Adjust the CARRIER INSERT con-~
trol for the desired degree of car-
rier insertion. For suppressed
carrier operation, leave this con-
trol in the 0 position. For 10-per-
cent carrier insertion, turn the
CARRIER INSERT control until the
reading on the meter rises from 90
to 100 on audio peaks.
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40. Tuning Sideband Exciter for Amplitude
Modulation

a. To tune the sideband exciter for am.
operation, tune the O-330B/FR and the
sideband exciter to the rf carrier fre-
quency (para 36), and inject the modulating
signal input into both the lower and upper
sidebands, Except for the amount of car-
rier insertion, this operatingprocedure is
similar to the dsb operation,

Note: This procedure assumes that the audio
modulating signal is connected to the channel 1 in-
put of the power distribution panel. If operation
from channel 2 or the MIKE input is desired, usethe
corresponding CH 2 or MIKE settings of the LSB and
USB switches rather than the CH 1 settings.

b. To tune the sideband exciter for con-
ventional am, operation, proceed as fol-
lows:

(1) Set the LSB switch to CH 1. Ad-
vance the LSB GAIN control
one-quarter turn to the right (from
maximum CCWw).

(2) Turn the CARRIERINSERT control
to the 0 position.

(3) Set the USBswitchto OFF. Advance
the USB GAIN control one-quarter
turn to the right (from maximum
ccw).

(4) Set the METER SW switch to LSB.

(5) Adjust the LSB GAIN control until
the meter indicates 25 on audio
peaks.

(6) Set the LSB switch to OFF and the
USB switch to CH 1.

(7) Set the METER SW switch to USB.

(8) Adjust the USB GAIN control until
the meter indicates 25 on audio
peaks.

(9) Set the METER SW switch to RF.

(10) Advance the OUTPUT control from
0 to the position that causes the
meter reading to be the same as
that obtained as instructed in (8)
above.

(11) Set the USB switch to OFF and the
LSB switch to CH 1.

(12) Note the meter reading. If neces-
sary, adjust the L.SB GAIN control
until the meter readingis the same
as that obtained as instructed in
(5) above.
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(13) Set the USB switch to CH 1. The
meter should now read 50 onaudio
peaks.

(14) Adjust the CARRIER INSERT con-
trol so thatthe peak readings onthe
meter rise from 50to 100, This ad-
justment corresponds to a carrier
insertion level of 50 percent.

41. Tuning Sideband Exciter for Cw
Operation

To tune the sideband exciter for cwtele-
graph operation, tune the 0O~-330B/FR and
the sideband exciter to the rf carrier fre-
quency (para 36) and key the carrier onand
off with an externally connected telegraph
key (para 23d). To obtain cs operation,
proceed as follows:

a. Rotate the CARRIER INSERT control
extremely clockwise,

b. Set the LLSB and USB switches to OFF.

c. Set the METER SW switch to RF.

d. With the telegraphkey depressed, ad-
just the OUTPUT control until the proper
rf output is obtained for driving the rf
amplifier.

42. Tuning Procedure for Rf Amplifier

When the starting procedure has been
performed (para 35) and the sideband ex-
citer has been tuned for the desired mode of
transmission, apply a modulating signal to
the sideband exciter and operate the rf
amplifier and the associated power sup-
plies as follows:

a. Set the PA BAND and DRIVER BAND
switches on the rf amplifier for the fre-
quency range into which the sideband ex-~
citer signal frequency falls. For example,
if the sideband exciter has been tuned to
26.8 mc (as in the example presented in
previous paragraphs), the PA BAND and
DRIVER BAND switches should be set to
22-32 position.

b. Set the MULTI METER switch on the
rf amplifier to PA DC BIAS. The MULTI
METER meter should indicate approxi-
mately -100 volts dc.

c. Set the TRANSMITTER VOLTAGES
switch on the low voltage power supply or
the XMTR switch on the sideband exciter
to ON. The TRANSMITTER VOLTAGES



lamp on the low voltage power supply
should light.

d. Set the MULTI METER switch on the
rf amplifier to RF 1ST AMPL PLATE.
Rotate the OUTPUT control on the side-
band exciter slightly clockwise,

e. Rotate the 1ST AMPL TUNING con-
trol on the rf amplifier until a peak indi-
cation is obtained on the MULTI METER
meter. Adjust the OUTPUT control on the
sideband exciter for an indication of 7 on
the MULTI METER meter.

f. Set the MULIT METER switch to RF
PA GRID. Adjust the PA GRID TUNING
control until a peak indication is obtained
on the MULTI METER meter.

g. Turn the OUTPUT control on the side-
band exciter maximum ccw.

Note: The tuning charts will vary for each AN/
FRT-53. Thereadings on these charts were prepared
with the AN/FRT-53 connected to a dummy load.
Thesereadings will differ from those obtained when
the equipment is in actual use.

h. Set the PA TUNING control tothe set-
ting shown in the tuning chart supplied with
AN/FRT-53.

i. Set the PA LOADING switch to the
setting shown in the tuning chart supplied
with the AN/FRT-53.

j. Rotate the PA LOADING control tothe
setting shown in the tuning chart supplied
with the AN/FRT-53.

k. Set the FINAL VOLTAGES switch on
the low voltage power supply to ON. The
FINAL VOLTAGES pilot lamp should light.

1. Slowly increase the setting of the
OUTPUT control on the sideband exciter
until the reading of the PA PLATE CUR-
RENT meter onthe rf amplifier is approxi~
mately 300 milliamperes, (With no mod-
ulation, plate current should be approxi-
mately 220 milliamperes.)

m. Adjust the PA TUNING control until
a pronounced dip is produced on the PA
PLATE CURRENT meter.

n. Adjust the setting of the PA LOADING
control until the readingonthe PA PLATE
CURRENT meter rises.

o. Readjust the setting of the OUTPUT
control on the sideband exciter until the
reading on the PA PLATE CURRENT
meter is 300 milliamperes.

p. Set the MULTI METER switch to RF
OUT and note the level of rf output.

q. Repeat the procedure given in m
through p above to increase the excitation
until the desired power output is obtained.

Note: Full-rated power output will be obtained
with approximately 400 to 450 milliamperes of plate
current.

Caution: If the transmitter turns off
automatically as a result of a temporary
pa overload, reduce the sideband exciter
output before turning on the associated
circuit breaker.

43. Stopping Procedure

The AN/FRT-53 may be placed in stand-
by or completely turned off. For standby,
or when the off time of the AN/FRT-53
will not exceed 48 hours, the O-330B/FR
should be left onto maintain maximum sta-
bility. The normal stopping procedure for
the AN/FRT-53 takes at least 5 minutes.
In an emergency, the entire AN/FRT-53
may be stopped immediately.

a. Standby. To place the AN/FRT-53 in
standby operation, set the switches indi-
cated in the chart below to the positions
listed in the chart.

Component Switch Position

Low voltage FINAL VOLTAGES | OFF

power supply. TRANSMITTER STANDBY
VOLTAGES.
Sideband exciter | XMTR .......... OFF
EXCITER ....... STANDBY

b. Normal Stopping. The normal stop-
ping procedure for the AN/FRT-53 is
listed in the chart below. Do not turn off
the 0-330B/FR unless the AN/FRT-53 is
to remain off for more than 48 hours.

Caution: Wait at least 5 minutes from
the time the FINAL VOLTAGES switch on
the low voltage power supply and either
the TRANSMITTER VOLTAGES switch on
the low voltage power supply or the XMTR
switch on the sideband exciter are turned
off before turning off the MAIN POWER
circuit breaker on the low voltage power
supply. This delay will gradually cool the
pa tube in the rf amplifier chassis.
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Component

Control

Position

Low voltage power supply .

Sideband exciter ... .......
Low voltage power supply .

Sideband exciter . .........
0-330B/FR . ............
Power distribution panel . .. ..

FINAL VOLTAGES switch .. ....
TRANSMITTER VOLTAGES switch.
XMTR switech . ... ...........
MAIN POWER circuit breaker . . . . .
POWER switch . . .. .. ........
POWER switch ... ...........
MAIN POWER circuit breaker . . . . .

.....

-----

.....

OFF
STANDBY
OFF
OFF
OFF
off?
oft®

&Turn off only if the transmitter-off time will exceed 48 hours.

c. Emergency Stopping. To turn off the AN/FRT-53 in an emergency, set the MAIN

POWER circuit breaker on the power distribution panel to off.
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CHAPTER 4
MAINTENANCE INSTRUCTIONS

Section . OPERATOR’S MAINTENANCE

44, Scope of Operator’s Maintenance

The following maintenance duties are
normally performed by the operator of the
AN/FRT-53. These procedures do notre-
quire special tools or test equipment.

a. Preventive maintenance (para 45).

b. Visual inspection (para 46).

c. Operational checks (para 47).

d. Replacement of pilot lamps and fuses
(para 48).

45, Preventive Maintenance

a. DA Form 11-238. DA Form 11-238
(fig. 17) is a preventive maintenance
checklist to be used by the operator. Items
not applicable to the AN/FRT-53 are lined
out in the figures. Instructions for using
the form appear on the form.,

b. Items. The information shown in the
chart below is supplementary to DA Form
11-238. The item numbers correspond to
the ITEM numbers on the form.

Item Maintenande procedure

1 Refer to the table of components (para 6) for a
complete listing of the equipment and running
spares.

2 Use a clean cloth to remove dust, dirt, mois-
ture, and grease from the front panel con-
trols, and component panels. If necessary,
wet the cloth with Cleaning Compound (Fed-
eral stock No. 7930-395-9542) and then wipe
the parts with a dry, clean cloth.

3 All control knobs should work smoothly, be
tight on the shaft, and should not bind. Tighten
all loose knobs and be sure that the knobs do
not rub against the component panels.

5 Use a clean cloth to remove dust and dirt from
equipment rack. Turn off the power before
cleaning near the antenna connector.

6 Remove rust from rack-mounted components.
11 To gain access to the air filter in the high volt-
age power supply, turn the Dzus fasteners on
the front panel access door and open the door.

Warning: Cleaning compound is flammable and its
fumes are toxic. Do not us near a flame; provide ade-
quate v ntilation.

46. Visual Inspection

a. When the equipment fails to perform
properly, turn off the power and check all
the items listed below.

Caution: Do not check any item with th
power on.

(1) Wrong settings of switches and
controls (para 27 through 32).

(2) Interlock switch open because
component in equipment rack is not
properly seated.

(3) Burned-out fuses (usually indi-
cates some other fault).

Caution: Do not replace a fuse
with one of ahigher rating. If a fuse
burns out immediately after re-
placement, DO NOT replaceit
again. Troubleshooting at higher
echelon is necessary.

b. If the above checks do not locate the
trouble, proceed to the operational check-
list (para 47).

47. Operational Checklist

a. General. The operational checklist
consists of preliminary starting and op-
erating procedures and is supplemented by
the operator's repair procedures (para
48). The corrective measures listed are
those the operator can perform. When no
corrective measures are listed or if the
measures suggested donot restore normal
equipment performance, troubleshooting
is required by higher echelon personnel.
Note on the repair tag what corrective
measures were taken, and how the equip-
ment performed at the time of failure.

b. Procedure. To check the operation
of the equipment, set the front panel con-
trols as indicated in paragraph 35 and
perform the steps listed below. Do not
proceed with later steps until abnormal
condition is corrected.
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Note: When input power is applied to the AN/
FRT-53 (MAIN POWER lamp on the power distri-
bution panel is lighted) and the 0-330B/FR is on
(MAIN POWER lamp on O-330B/FR is lighted) and
OUTER OVEN and INNER OVEN pilot lamps on

¢. Checklist.

O-330B/FR are cycling on and off normally, pro-
ceed to step 4 directly. If the MAIN POWER pilot
lamp and both the OUTER OVEN and INNER OVEN
pilot lamps on the O-330B/FR are off, proceed
with step 1.

Corrective measure

Check to see that power is applied
from the station's power distribution

Action Normal indication
1 Turn on MAIN POWER circuit MAIN POWER lamp on power distri-
breaker on power distribution bution panel lights and equipment
panel. rack blower fans go on.
2. Turn POWER switch on MAIN POWER lamp on O-330B/FR
O-330B/FR to ON. lights.
OUTER OVEN and INNER OVEN
lamps light.
3. Determine vmo frequency re-
quired for operation at the
desired output frequency
(para 34a). Tune O-330B/FR
to this frequency (para 36c¢).
4. Turn POWER switch on side- Power lamp on the sideband exciter
band exciter to ON. power supply lights.
OVEN lamp on sideband exciter
lights.
5. Turn EXCITER switch on side- | EXCITER lamp on sideband
band exciter to ON, exciter lights.
6. Tune sideband exciter to
carrier frequency (para 36d).
7. Set MAIN POWER circuit MAIN POWER lamp on low voltage
breaker on low voltage power power supply lights.
supply to ON. ‘
Blower in rf amplifier goes on.
Blower in high voltage power
supply goes on.
8. Set the MULTI METER switch MULTI METER meter indicates
on the rf amplifier to PA DC -100 volts dc.
BIAS.
9. After at least 3 minutes, turn TRANSMITTER VOLTAGES lamp
TRANSMITTER VOLTAGES lights.
switch on low voltage power
supply to ON,
10. Tune driver stages of rf ampli-
fier (para 42athrough j).
11. Set FINAL VOLTAGES switch FINAL VOLTAGES lamp on low
on low voltage power supply voltages power supply lights.
to ON,
12. Tune final power amplifier Full-rated output is obtained at
(para 421 through g, desired frequency.

system.
Check MAIN POWER lamp.
Check MAIN POWER lamp.

Check OUTER OVEN and INNER
OVEN lamps.

Check power lamp.

Check MAIN fuse on sideband exciter
power supply.

Check OVEN lamp.

Check OVEN fuse on sideband exciter
power supply.

Check EXCITER lamp.

Check B+ fuse on sideband exciter
power supply.

Check MAIN POWER lamp.

Check LINE fuse on low voltage power
supply.

Check BLOWER fuse on low voltage
power supply.

Check that door interlock on high volt-
age power supply is closed.

Check TRANSMITTER VOLTAGES
lamp.

Check L. V.B- and M. V. B+ fuses on
the low voltage power supply.

Check to see that access door on front
panel of high voltage power supply
is firmly closed and that top and
bottom covers of rf amplifier are
securely in place.

Check to see that PA OVERLOAD
PLATE and PA OVERLOAD SCRN
GRID circuit breakers are on. Re-
set if necessary. If circuit break-
ers go off again, higher echelon
repair is required.

Check FINAL VOLTAGES lamp.
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48. Operator’s R pairs
a. Replacement of Pilot Lamps.

(1) Turn the glass pilot lamp jewel
counterclockwise and pull it out to
expose the pilot lamp.

(2) Press in on the lamp and turn it
counterclockwise to unlock.

(3) Remove the lamp and replace it
with a new one. Push the newlamp
in and twist it clockwise to lock.

(4) Replace the glass pilot lamp jewel
and turn it clockwise to lock.

b. Replacement of Fuses.

(1) Press in on the fuseholder cap and
turn it counterclockwise tounlock,

(2) Remove the fuseholder cap.

(3) Remove the fuse from the fuse-
holder and replace it with a spare
fuse.

Caution: Always replace a fuse
with one of identical value. The
equipment may become damaged by
the use of an improper fuse.

(4) Replace the fuseholder cap and turn
it clockwise to lock,

Section |1l. SECOND ECHELON MAINTENANCE

49. Scope of Second Echelon Maintenance

The following maintenance duties are
performed by second echelon personnel:
a. Preventive maintenance (para 51).

b. Visual inspection (para 52).

c. Equipment performance checks (para
53).

d. Replacement of components (para 54).

e. Replacement of tubes (para 55).

f. Replacement of crystals (para 56).

g. Replacement of sideband exciter
tuning dial lamp (para 57).

50. Test Equipment, Tools, and Materials
Required

a. Test Egquipment and Tools.
(1) Audio Oscillator TS-382A/U.
(2) Test Set, Electron Tube TV-7/U.
(3) Multimeter ME-26B/U.
(4) Headset HS-33A.
(5) Tool Kit TK-87/U.
b. Materials.
(1) Cleaning Compound (FSN 7930-
395-9542).
(2) Cleaning cloth.
(3) Lubricating oil, general purpose
(LO) (FSN 9150-252-6173).

51. Preventive Maintenance

a. DA Form 11-238 (fig. 18 and 19) is a
preventive maintenance checklist for use
by organizational maintenance personnel,

42

Items not applicable to the equipment are
lined out. For additional preventive main-
tenance information concerning items 1
through 12 on DA Form 11-238, refer to
paragraph 45b,

Warning: Obtain permission to discon-
nect all power before performing the
operations listed in DA Form 11-238.
When power to the equipment is discon-
nected, some capacitors may retain
dangerous voltages. Before touching any
exposed electrical parts, short-circuitthe
part to ground.

b. The information in the chart belowis
supplementary to DA Form 11-238. The
item numbers correspond to ITEM num-
bers on the form.

Item Maintenance procedures

11 The air filters should be cleaned once every
3 months. Remove the air filters (para
54d) and clean as follows:
Use blowers to blow out dust.
Pour cleaning compound over the filter.
Place a large basin under the filter to
catch the compound. After the dirt par-
ticles settle, the clear compound can be
re-used. Use a light water spray to
flush out the loosened dirt.
After the filter is dry, spray oil (LO)
very sparingly on the side of the filter
that faces the flow of air. To prevent oil
from being spread throughout the equip-
ment by air suction, avoid using excess
oil.
15 Be sure that the tubes, crystals, and relays
are firmly seated in their sockets.




Item Maintenanc procedures

19 Tighten screws, bolts, and nuts carefully.
Fittings tightened beyond the pressure for
which they were designed will become
damaged or broken.

Warning: Cleaning compound is flammable and its
fumes are toxic. Do not use near a flame; provide ade-
quate ventilation.

52. Visuval Inspection

Before performing the procedures given
in the equipment performance checklist
(para 53), the organizational repairman
should visually inspect the AN/FRT-53.
In addition to the items listed inparagraph
46, inspect the items given below for ob-
vious defects:

Caution: Do not inspect any item with
the power on.

a. Disconnected cables or plugs between
units of the AN/FRT-53.

b. Interlock switch connections.

c¢. Terminal board connections.

d. Chassis wiring and parts (for burned
insulation).

53. iEquipment Performance Checklist

a. General. Theequipmentperformance
checklist is a procedure used to system-
atically check equipment performance. All
corrective measures which organizational
repairmen can perform are given in the
Corrective measures column. All pilot
lamps and all fuses (exceptthe OVENS and
POWER fuses on the rear panel of the
0-330B/FR) are assumed to have been
checked by the operator and are not listed
in the Corrective measures column of this
checklist, When using the checklist, follow
each step in the order given, If the correc-
tive measures indicated do not restore
normal performance, or no corrective
measures indicated do not restore normal
performance, or no corrective measures
are given, troubleshooting is required by
higher echelon. Note on the repair taghow
the equipment performed and what correc-
tive measures were taken.

Note: When the main power input circuit to the
AN/FRT-53 is on (MAIN POWER lamp on the power
distribution panel is lit) and the 0-330B/FR OVEN
lamps are cycling normally, proceed directly to step
10 to avoid turning off the oven heater in the O-
330B/FR. If the MAIN POWER lamp and the OVEN
lamps on the 0-330B/FR are off, begin with st p 1.

b. Checklist.

Note: Refer to figures 20 through 26 for the tube locations and figures 21, 22, and 27 for crystal location.

Step Unit Action

Normal indication Corrective measur s

1 Low voltage power
supply. switch to OFF.
Set TRANSMITTER

Set FINAL VOLTAGES

2 Sideband exciter

“TOHPIPOUBWY

VOLTAGES switch to
STAND BY.

Set MAIN POWER circuit
breaker to off position.

Set XMTR switch to OFF.

Set EXCITER switch to
STANDBY.

Set POWER switch to
OFF.

Set MF XTAL SW switch
to VMO.

Set BAND MCS switch to
26, 25-28. 25 (15).

Set OUTPUT TUNING
switch to 16-32MC.

Rotate VOX GAIN and
SQUELCH GAIN con-
trols maximum
counterclockwise.

Set LSB and USB switches

to OFF.
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Turn HFO switch to ON.
Turn XTAL switch to
VMO. Turn MASTER

beat at many inter-

vals throughout fre-

quency range.

Step Unit Action Normal indication Corrective measures
P Rotate OUTPUT TUNING
R control for reading just
E below 26. 800 mc on hf
P portion of tuning dial.
A Plug a microphone into
R MIKE jack.
Al 3 | 0-330B/FR Set HFO, IFO, and BFO
g switches to their off
R positions.
v Set POWER switch to its
off position.
Set BAND-MCS switch to
2-4.
Plug a headset into
PHONES jack.
4 Power distribution Set MAIN POWER circuit
panel. breaker to off position.
5 Power distribution Apply a 2, 000-cps audio
panel. signal to channel 1
(terminals 13 and 15 on
E501 (fig. 29). (Signal
level is adjusted in step
19.)
6 Rf amplifier Set ALDC control fully
counterclockwise.
Connect suitable antenna
or dummy load to
E203 (fig. 29).
7 All components Check to see that all units
are securely mounted
within equipment rack
and that all component
covers or doors are
closed.
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