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CHAPTER 1
INTRODUCTION

Section I. GENERAL

1. Scope

This manual describes Radio Transmit-
ting Set AN/FRT-52 (fig. 1) and covers its
operation, operator's maintenance, and
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second echelon maintenance. It includes
preoperational and operational pro-
cedures, and replacement of parts avail-
able to first and second echelon mainte-
nance personnel,
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2. Forms and Records

a. Unsatisfactory PEgquipment Reports.
Fill out and forward DA Form468, Unsat-
isfactory Equipment Report, as prescribed
in AR 700-38.

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

¢. Preventive Maintenance Forms. Pre-
pare DA Form 11-238 (fig. 32 and 33),
Maintenance Check List for Signal Equip-
ment (Sound Equipment, Radio, Direction
Finding, Radar, Carrier, Radiosonde and
Television), in accordance with instruc-
tions on the form.

d. Parts List Form. Fill out and for-

ward DA Form 2028, Recommended
changes to DA Technical Manual Parts
Lists or Supply Manual 7, 8, or 9, directly
to the Commanding Officer, U. S. Army
Signal Materiel Support Agency, Fort
Monmouth, N. J., to recommend changes
in, or to comment on, Basic Issue Items
Lists or Repair Parts and Special Tools
Lists.

e. Comments on Manual. Forward all
other comments on this publication directly
to the Commanding Officer, U. S. Army
Signal Materiel 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 1l. DESCRIPTION AND DATA

3. Purpose and Use

a. Purpose. Radio Transmitting Set AN/
FRT-52 is a radio transmitter that pro-
vides multichannel long range communica-
tion using single-sideband (ssb), double-
sideband (dsb), independent-sideband (isb),
continuous-wave (cw), or amplitude mod-
ulation (am.) operation within the frequency
range of 2 to 28 megacycles (mc).

b. Use. Radio Transmitting Set AN/
FRT-52 is capable of transmitting four
3-kilocycle channels of intelligence in a
multiplexed communication system. When
the AN/FRT-52 is used as a cw or am,
transmitter, the average output power is
5,000 watts; when it is used as a sideband
transmitter, the peak envelope power (pep)
output is 10,000 watts.

c. Usein Communications System. Fig-
ure 3 illustrates atypical communications
system using the AN/FRT-52 as the radio
link, System signal paths are explained in
(1) through (5) below.

(1) Teletypewriter signal input. Di-
rect-current (dc) signals fromtwo
teletypewriter keyboards or dis-
tributor units are applied to afre-
quency shift tone keyer. The
two-channel output of the tone keyer
is applied to multiplexer No. 1. The

output frequencies of the multi-
plexer are applied to the sideband
generator section of the AN/FRT-
52.

(2) Telephone input. Voice signals
from two telephone sets are applied
to multiplexer No. 2. The fre-
quency-multiplexer output from
this multiplexer is also applied to
the sideband generator section of
the AN/FRT-52.

(3) AN/FRT-52. The multiplexed
voice and teletypewriter signals
are converted by the AN/FRT-52
into sideband energy. The outputis
raised to the required level and
applied to a transmitting antenna
for transmission to a distant re-
ceiver.

(4) Receiving system. The rf signals
received at the receiving station
are applied through a receivertoa
converter. The converter separ-
ates the upper andlower sidebands
and applies the energy withinthese
sidebands to demultiplexers No. 1
and No. 2. The teletypewriter in-
telligence is separated into two
channels by the demultiplexer and
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routed to teletypewriter equipment
through a frequency shift tone con-
verter. The voice energy is separ-
ated into two voice channels by
demultiplexer No. 2 and applied to
telephone equipment.

(5) Microphone input. This facility
permits voice input signals to be
applied directly tothe AN/FRT-52.
When microphone is used, its out-
put modulates either the entire up-
per or lower sideband, which
thereby limits intelligence from
external signal generating equip-
ment to one sideband only.

4. T chnical Characteristics
a. Radio Transmiltting Set AN/FRT-52.

Frequency range----- 2 mc to 28 mc.
Output power:
Ssb, dsb, and isb 10,000-watt pep.
Cwand am, ----- 5,000 watts.
Operating modes ---- Ssb, dsb, isb, cw, and am.
Output impedance:
Balanced -------- 600 ohms.
Unbalanc d -—~--- 72 ohms.
Harmonic suppression:
Third order
harmonics ----- 35 db down from pep.
Fifth order
harmonics ----- 45 db down from pep.
Carrier insertion ---- Variable to 45 db below pep.
Audio input --------- -20 db to +10 db, adjustable for
full rf output.
Audio response --~---- Flat within +1.5 db, 350 to
7,500 cps.
Primary power re-
quirements ------—- 230 volts ac, 50/60 cps, 3-
phase, 13,000 watts.
Saf ty features ------ Mechanical and electrical
interlocks.
Cooling ------------- Forced-air cooling

Operating temperature

and humidity range  0°C (32° F) to 50°C (112°F),

90 percent humidity.
b. Sideband Monitor.
Number of tubes ~=--—- 4

Input impedanc ----- 1,000 ohms.
Sensitivity ---------- 8-mv input provides full-scale
deflection.
Input frequency ------ 250 ke + 7.5.
c. Spectrum Analyzer.
Number of tubes ----- 23.

Number of transistors 4.
Input ¢ nter frequency 500 ke.
Bandpass region

frequency (after

input mixer) ------- 450 ke to 550 ke.
Bandpass region
response —-=-=—---- Flat within 0.5 db.
Image rejection ----- 130 to 1 at 500 ke.
Input attenuation ----- 0 db to 65 db in 5-db steps.
Input impedance --——-- 50 ohms.

6

Direct sensitivity ---- 200 uv at 500 kc +50 for full-
scale linear defl ction.

Conversion sensitivity 3-uv input for full-scale log.
deflection with variabl
master oscillator input of 0.1

volt.
Input mixer rang --- 1,000 mc maximum.
Scan rate:
0.1 to 30 cps——--- Continuously variable.
150 and 300 cps -- 0.1 cps.
3.5, 7, and 14 ke 1 cps.
Resolution:
100-kc sweep
width -----===-~ 3 ke.
1,500-cps sweep
width-——----—-- 10 cps.
Auxiliary outputs ---- Vertical and horizontal fre-
quency.

115/230 volts, 50/60 cps, 180
watts with external line regu-

Power requirements

lator.
Amplitude scales ---- Linear and log.
Sweep width (AFC
switch in on posi-
tion):
SWEEPWIDTH
SELECTOR
switch:
VAR --=-==-- 0 ke to 2 kc variable.
150n-= === 150 cps.
500m——======= 500 cps.
Sweep width (AFC
switch in AFC OFF
position):
SWEEPWIDTH
SELECTOR
switch:
VAR -====-=—- 0 ke to 100 kc variable.
3.5KC —=~~=-- 3.5 ke.
7KC -——=====- 7 ke.
14KC -=====-- 14 kc.
d. Sideband Exciter Assembly.
Number of tubes ----- 23.
Frequency range ---- 2 mc to 32 mc.
Operating modes ---- Ssb, dsb, isb, cw, and am.
Crystal oven operating
temperatures:

250-kc oscillator
Medium- and high~
frequency oscil-

75°C (167°F).

lator ~------=-- 70° C (158°F).
Stability ~—-========- One pulse per minute per 24-
hour period.

Variable master oscil-
lator: '
Input frequency--- 2 mc to 4 mc.
Input impedance -~ 72 ohms.

Input voltage —---- 1.5 volts rms.
Output power ~—------ 0- to 1-watt pep.
Output impedance ---- 72 ohms.
Carrier suppression At least 55 db below pep output.
Spurious output - ---- At least 60 db below pep output.
Distortion products
(two-tone test) —---- Third order distortion at least

45 db below either tone at
full pep output.
Harmonic radiation:
Second harmonic-- At least 45 db below pep output.
All other har-
monics —--~=--- At least 50 db below pep output.



Suppressed side-
. band rejection-- At least 60 db below pep output
(for 500-cps tone).
Audio input:
600-ohm balanced
or unbalanced -- Two independent channels, -20
db for full rf output.
High-impedance

crystal or dy-
namic micro-
phone —————___ 500,000 ohms, -50 db for full
rf output.
Audio response per
sideband ----—-—-—_ Within 3 db from 350 w0 7,500
cps.

Frequency control --- Crystal or external vmo
(O-330B/FR No. 1).
Frequency determin-

ing elements ------ One 250-ke crystal and 10 high-
frequency crystals.

Tuning controls—-~--- Directly calibrated in frequency.

Carrier insertion ---- Continuously adjustable from 60

db below pep.
115/230 volts, 50/60 cps, single
phase, 140 watts,
e. Oscillator, Radio Frequency 0O-330B/FR.
(1) General.
Number of tubes -—~-- 14.
Power requirements  115/230 volts, 50/60 cps, single
phase, 250 watts.
(2) High-~frequency oscillator section.

Power requirements

Frequency range----- 2 mc to 64 mc (crystal-con-
trolled or continuously var-
iable).

Output impedance ---- 75 ohms.

Output level:

2to4 mc-—-—-m-o 2 watts.
4to 64 mc-~~-——- 0.5 watt.

Crystal frequencies -- 2 mc to 4 mec.
Output voltage wave-

form ---em___ Sinusoidal.
Frequency stability:
Temperature
changes ---~—--- Less than 20 cps per mega-

cycle change for 0° C (32° F)
to 50°C (122° F) temperature
change.
Line voltage
changes --~——-- Maximum change of 10 Ccps per
megacycle for 10-percent
change in line voltage.
No appreciable change for hu-
midities up to 95 percent.
Calijbration ~-----—-- Direct-reading calibration in cps
between 2 mc and 4 mec.
(Checked against 100-kc os-
Cuidior at 50-ke checkpoints. )

Humidity changes

Dial accuracy ~------ 20 cps per megacycle.
(3) Intermediate frequency oscillator section.
Frequency range ---- 3.2 mc to 3.9 me (crystal-
controlled oscillator).
Output level -—-——~——_ 2 volts across 75 ohms.

(4) Beat Frequency oscillator section,
Frequency range ---- 300 ke to 1, 000 ke (crystal-
controlled).
Output level —=-vcu- 6 volts across 1,000 ohms.
J. Two-Tone Generator.
(1) General,
Number of tubes -—---- 7,

115/230 volts, 50/60 cps, 35
watts.
(2) Audiofrequency oscillator section.
Output frequencies --~ 935 cps and 2,805 cps.
Output distortion:
Harmonic ------- At least 65 db down.
Intermodulation -- At least 55 db down.
Output impedance:

Power requirements

Balanced -~--—--—- 50 ohms.
Unbalanced ------ 600 ohms.
Output level ~—=—-———— 0 to 0.5 volt, continuously
variable.

() Radiofrequency oscillator section.
Output frequencies --- 1,999 ke and 2,001 ke, crystal-

controlled.

Distortion ————-a———_ At least 65 db down.

Output impedance ---- 70 ohms, unbalanced.

Output level ~--————-— 1 volt.

&. Isolation Keyer,

Number of tubes ----- 2.

Keying sources ------ Teletypewriter or telegraph
key.

Keying modes -~----—- 50 volts, 100 volts or 60-ma
neutral pulse or 20-ma polar
pulse.

Key line input imped-

ance:
50-volt neutral
pulse —~———c—_ 50,000 ohms.
100-volt neutral
pulse —=——e——— 100,000 ohms.
60-milliampere
neutral pulse --~ 100 ohms.

20-milliampere
polar pulse ---- 300 ohms.
Output keying voltage:
Teletypewriter --- 0 to 30 volts.
Telegraph key (cw) Carrier on and off keying.

Keying speed ------- 120 words per minute, maxi-
mum. R
Power requirements  115/230 volts, 50/60 cps, 20
watts.
h. Rf Amplifier.
Number of tubes ----- 7.
Frequency range ---- 2 mc to 32 mc.
Output power -———~-——— 1,000 watts pep.
Output impedance ---~ 50 to 70 ohms.
Signal input require-
ments -—----—ee—o 3 mw for full output.
Signal to distortion
ratio —----—eo—o-_ At least 35 db down.
Harmonic suppression At least 55 db down.
Cooling —-~—meeoce Forced-air cooling.
Power requirements 230 volts, 50/60 cps, 3 phase,
3,300 watts.
i. Power Amplifier.
Number of tubes -~-~- 1.
Frequency range----- 2 mc to 28 mc.
Output power: )
Ssb, dsb, and isb 10, 000-watt pep.
Am. and cw------ 5,000 watts (average).
Output impedance:
Balanced -------- 600 ohms.
Unbalanced ------ 72 ohms.

Harmonic suppression:
Third order

harmonics ----- 35 db down from pep.
Fifth order
harmonics ----- 45 db down from pep.



Signal to distortion Common name Commercial designation
ratio ------==----- At least 35 db below pep output.
Cooling -—----=-====-- Forced-air cooling. Sideband exciter assembly SBE-3
Power requirem nts-- 230 volts ac, 3 phase, 15 kw. Sideband exciter AO-101
Exciter power supply A-1397
. . g Two-tone generator TTG-2
j. High Voltage Rectifier. » Monitor control panel MCP-2
Number of tubes ----- 6. Spectrum analyzer FSA-2
Output voRtage ---~---- 7,500 volts dc. Analyzer SA-2
Powerr quirements-- 230 volts, 50/60 cps, 3 phase, Analyzer power supply PS-2
1,500 watts. Auxiliary power panel APP-1
Equipment cabinet AX-262
k. Relay Panel. Rf amplifier RFC-1 and AX-104
Number of relays ---- 9. Relay panel AX-139
Power requirements-- 230 volts, 50/60 cps, 3 phase, Auxiliary frame AX-180
10 watts. Main power supply AX-138
Sideband monitor SEM-2
High voltage rectifier AX-103
Main power panel AX-113
5. Common Names Auxiliary meter panel AX-107
Main meter panel AX-173
s : Main frame AX-186
The following chart lists the common Power amplifier A X236
names and commercial designations of Isolation keyer AK-100
the Components of the AN/FRT-SZ. 6. Componenfs of AN/FRT_SZ
Note: Oscillators, Radio Frequency 0-330B/FR a. Components (fig. 1 and 2). The n}a]or
(No. 1 and No. 2) are commercially designated as components of the AN/FRT-52 are listed
VOX-5. in the following chart:
Quantity Item Height (in.) Depth (in.) Width (in.) | UnitWeight(lb)
1 Auxiliary frame (AX-180) ------==--=-==--"""""7"7 72 38 21 366
1 Sideband monitor (SLM-2) ——---—--==-====-==== 3-1/2 8 19 8.5
1 Spectrum anilyzer (FSA-2) consisting of: i
Analyzer (SA-2) ------—--====--==--====== 10-1/2 21-7/8 19 : 31
Analyzer power supply (PS-2) —===-==---="= 8-3/4 14-5/8 19 28
1 Sideband exciter assembly (SBE-3) consisting of:
Sideband exciter (AO-101) --=--——======""- 8-3/4 15 19 41
Exciter power supply (A-1397) ----=------- 5-1/4 15 19 38
1 Monitor control panel (MCP-2) -----—-====-=== 3-1/2 5-3/4 19 4
2 Osgillator, Radio Frequency 0-330B/FR ------ 10-1/2 16 19 75
1 Two-tone generator (TTG-2)------==-—--===="" 3-1/2 15 19 19
1 Auxiliary power panel (APP-1}--—-—--—=-----=- 3-1/2 5-1/2 19 2.5
1 Isolation keyer (AK-100) — 5-1/4 15 19 28
1 Main frame (AX-186)------=-=-==-—--—--===-momoo 72 38 33 500
1 Rf amplifier (RFC-1 and AX-104) -—-—-----=—-= 11-3/4 18 28-3/4 100
1 High voltage rectifier (AX-103) ----=---=-—-=== 10-3/4 15 28-3/4 80
1 Relay panel (AX-139) - ——— - 10 3 28-3/4 20
1 Base assembly (MS-1458-1 and MS-2175) -------—- 7 38 54 152
1 set Running spares (b below)

b. Running Spares (fig. 4). The following running spares are supplied as part of the
AN/FRT-52:

(1) Tubes.
Quantity
Tube type lz':l';ri'; Running Component used in Reference designation
In use spares
OA2 8 8 3 Sideband exciter assembly --- | V106, V121, and V402
0-330B/FR -~-——=====m=---~ V102
Rf amplifier --------==-=--= V2002 and V2003
Analyzer --------=--------= V18
OB2 8 1 1 Sideband monitor —---------- V403
5ADP7 1 1 1 Analyzer---------====-==--~ V12




Quantity
Tube type Ite.m No. Component used in Reference designation
(tig. 4) I Running
spares
5V4G 9 3 2 0-330B/FR -=-=---omemmeeee V101
Analyzer power supply ------ Viol
5R4 11 2 1 Exciter power supply-------- V401
Rf amplifier -----ceocceeeeen V2000
6AB4 23 6 3 Sideband exciter --=~=-=e-aoo V101, V124, V125, and V127
0-330B/FR ~—====-mmemeeeee V301
6ASTG 12 1 1 Analyzer power supply ------ V102
6AH6 23 4 2 Sideband exciter ~~~-—--=---- V114, V118, and V125
Analyzer ----—-eommmcee o V4
6ALS5 29 1 1 Sideband exciter ---~——acuu-- Vi1l
6AU6 23 2 1 Analyzer ----—--—ccmemmo V9 and V13
6J6 23 1 1 Analyzer -------ceomem V1
6AQ5 7 12 4 0-330B/FR —--mccemmmemme o V105, V203, V204, V205, V206, and
v207
6BE6 23 3 2 0-330B/FR —==cmeeeeaem e V103
Analyzer -----—-——cceemomueo V3
6BH6 23 2 1 Analyzer -—-—-----——mee—__ V5 and V15
6C4 23 2 1 0-330B/FR —=—=---ememeeeae V202
6CL6 5 3 2 Sideband exciter ~—~--===——-~ V116 and V119
Rf amplifier —----=-—ceceeuao V201
6USA 27 7 3 Sideband exciter —~~==—eauue- V110 and V117
Analyzer ----—---c-cccmcmeano V7, V8, and V20
Sideband monitor --=--—-ue-- V400 and V401
6X4 7 3 2 Rf amplifier ---=--—aeee- V2001
Two-tone generator -—-------- V506
Sideband monitor ----------- V402
4XC5000A 2 1 1 Power amplifier -~—-=~-———-- V900
12AL5 29 1 1 Analyzer ------——ceeeeeeeao | VB
12AT7 27 7 3 Sideband exciter --—=——————--- V113, V122, and V123
Analyzer --------eccomeeo- A’
Two-tone generator —---—---- V500 and V501
Isolation keyer —==—=weceoooq V4001
12AU7 27 18 4 Sideband exciter —~——=-~—-——-- V105, V112, and V115
0-330B/FR ===wememmameeeee V104, V201, and V302
Analyzer ------feemmemeeao V10, V11, V14, and V16
Two-tone generator -—-------- V502-V505
Isolation keyer -—-——meeeeeeo V4002
12AX7 27 1 1 Analyzer power supply ------ V103
TV-100 4 1 1 Rf amplifier -—-=--ecmeeaua- V203
872A 6 6 3 High voltage rectifier ------- | V600-V605
5651 23 2 1 Spectrum analyzer ---—------ V17 and V104
6146 3 2 1 Sideband exciter --~-==-=——-- V120
Rf amplifier -------c-ceeaun V202
(2) Diodes.
Quantity
Diode type ::xegm l:)o Running Component used in Reference designation
- In use spares
1N67 16 6 3 Sideband exciter --~--——--- CR107 and CR108
Rf amplifier --—---—=ce--- CR201 and CR202
Sideband monitor --------- CR400 and CR401
1IN34 16 8 3 0-330B/FR --=——-=ccmceen CRI101, CR102, CR201, and CR202
1N303 17 10 4 Sideband exciter ~——--—---- CR111-CR114
Rf amplifier -----—————--- CR203, CR204, and CR205
Isolation keyer -----~—-—-- | CR4003
Power amplifier ----—---- CR900 and CR901
RX-104 18 2 1 Isolation keyer ———cee—eo_ CR4001 and CR4002
CR2021 13 1 1 Analyzer-~----———coeee_ CR1
CR2005 14 2 1 Analyzer power supply ---- | CR601 and CR602
DD-100 15 2 i Sideband exciter ~--------- CRI115 and CR116




(3) Lamps.

Quantity
Lamp type 12:‘;\1‘; : pw— Component used in Reference designation
n use
spares
47 21 2 1 Two-tone generator ------- 1502
Sideband exciter ---~------ 1103
NES1 21 10 4 Sideband exciter ---------- 1101 and 1102
0-330B/FR ~-=~---—-=--=-- 1301, 1303, and 1304
Rf amplifier -—---=--—=--~ 12000
Main power panel -----~-- 11004
44 21 4 2 0-330B/FR -----=--—==—-- 1401
Isolation keyer -------—--- 14001
Sideband monitor --------- 1400
44(AF) 19 1 1 Exciter power supply------ 1401
356 20 2 1 Two-tone generator ——----- 1500 and I501
NE-17 24 6 3 Relay panel ———=-——=vmveum 1700-1705
1056 25 4 2 Main frame ---—-~--=e=-u—- 11000-11003
BI-106-1 26 1 1 Auxiliary frame ---------- 13000
BI-106-2 28 1 1 Main frame -----—--—-=--- 11007
BI-107 10 3 2 Main frame ---=-=seememem 11005 and 11006
Auxiliary frame ---------- 13001
328 22 5 2 Spectrum analyzer -------- 11-15
(4) Fuses.
Quantity
Fuse type I(tg:. ri;’ . Running Component used in Reference designation
n use
spares
AGC 1/8 30 1 12 Two-tone generator ------- F501
AGC 2 30 6 36 Analyzer power supply ~--- F601 and F602
0-330B/FR -==-=-=meme- F703
Two-tone generator ------- F500
Sideband monitor --------- F400
AGC 3 30 2 12 0-330B/FR -------————-—- F101
MDL 1/16 31 3 18 Sideband monitor --------- F401
Isolation keyer ----------- F4002 and F4003
MDL 1/8 31 1 12 Rf amplifier --------=-—-- F2001
MDL 1/4 31 2 24 Rf amplifier -------==u--- F2000
Exciter power supply ----- F403
MDL 1 31 7 42 High voltage rectifier ----- F600-F605
Relay panel ------==ceee-u F704
MDL 2 31 3 36 Rf amplifier --~---------- F2002 and F2003
Exciter power supply ----- F401
MDL 3 31 2 18 Rf amplifier-----—-—-=—---- F2004
Exciter power supply ----- F402
MDL 5 31 3 12 Relay panel -----=-=-=-=-- F703 and F705
Auxiliary frame ---------- F3000
MDL 10 31 3 18 Relay panel ---=-=-=-=-eun F700-F702

7. Additional Equipment Required

The following equipment is not supplied
as part of the AN/FRT-52 but is required
for operation:

a. High-impedance (500,000 ohms) mi-
crophone is required for voice modulation
of the sideband exciter.

b. A standard telegraph key is required
for cw operation.,

c. A standard headset (high impedance),
such as Headset HS-30-U, is required for
operation of the O-330B/FR.

10

d. When unbalanced antenna connections
are required, the use of an adaptable

coaxial connector is necessary.

e. Two 0-5 rf ammeters with internal
thermocouples (manufacturer's part No.
MR-139), for output monitoring of balanced

output.

8. Radio Transmitting Set AN/FRT-52

(fig. 1 and 2)

a. General. The AN/FRT-52 consists of
a main frame and an auxiliary frame bolted
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together and to a base assembly that is
bolted to the floor. The two frames house
all the components of the AN/FRT-52 and
are equipped with front doors for protec-
tion of the components when not in use.
Primary power connections are made
through the base assembly. Two antenna
bowl insulators, and rf ammeters, used
for balanced antenna operation, are pro-
vided at the top of the main frame. If
unbalanced antenna operation is required,
a connector must be mounted in the hole
located in the side of the main frame.

b. Auxiliary Frame. The auxiliary
frame houses the components which form
the exciter portion of the AN/FRT-52 and
those components used for testing and ex-
tending the facilities of the AN/FRT-52.
The frame is divided into a front and a
rear section by a partition which supports
supplementary parts such as main con-
tactors, terminal boards, and miscel-
laneous parts for the control of the AN/
FRT-52 and for interconnecting the aux-
iliary frame and the main frame. Para-
graphs 9 through 17 describe the compo-
nents contained in the auxiliary frame.

¢. Main Frame. The mainframehouses
the components which contain the output
stages of the AN/FRT-52 and their nec-
essary power supplies. A portion of the
main frame is divided into a front and
a rear section by a partition. The front
section contains the removable compo-
nents; the rear section contains parts
associated with the main power supply and
a blower assembly for power amplifier
tube V900. Paragraphs 18 through 23
describe the components contained in the
main frame,

9. Auxiliary Meter Panel
(fig. 1) '

The auxiliary meter panel is factory
mounted at the top of the auxiliary frame
and contains three meters. The meters
monitor the power amplifier screen grid
voltage, plate voltage, and grid bias.

10. Sideband Monitor
(fig. 1)
The sideband monitor, rack mounted
directly below the auxiliary meter panel,
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monitors the upper and lower sideband
outputs of the sideband exciter (para 12).
All operating controls, indicators, and
fuses are mounted on the front panel. Two
screwdriver adjustments are accessible
through holes in the front panel. A polar-
ized power connector is mounted on the
rear of the chassis.

11. Spectrum Analyzer

a. Analyzer (fig. 1). The analyzer is
slide mounted below the sideband monitor.
The analyzer is an automatic scanning
superheterodyne receiver that displays a
complete band of radiofrequency (rf) sig-
nals and their harmonics. All operating
controls and indicators and signal input
connections are mounted on the front panel.
Six of the operating controls are mounted
behind a door on the left side of the front
panel, Controls used for alignment and
calibration are mounted on the chassis. A
celluloid shield placed over the cathode-
ray tube (crt) is calibrated linearly from
0 to 1 and logarithmically from 0 decibel
(db) to 40 db for signal level measure-
ments. Direct-current operating voltages
are supplied to the analyzer from the
analyzer power supply through connectors
on the rear of the chassis.

b. Analyzer Power Supply (fig. 2). The
analyzer power supply is rack-mountedin
the rear section of the auxiliary frame.
Two fuses are mounted on the frontpanel;
a 270-volt test jack, a VOLTAGE REG-
ULATOR ADJUST control, a two-prong
alternating-current (ac) input connector,
and a multipin dc output connector are
mounted on the rear panel. The acvoltage
is applied to the analyzer power supply
from a constant voltage transformer atthe
bottom rear section of the auxiliary frame.
The multipin connector supplies dc oper-
ating voltages to the analyzer through an
interconnecting cable.

12. Sideband Exciter Assembly
(fig. 1)
a. Sideband Exciter. The sideband ex-
citer is slide mounted below the analyzer

(fig. 1) and is the excitation portion of the
AN/FRT-52. The sideband exciter supplies



‘the necessary drive signal for the rf am-
plifier. All operating controls and indi-
cators are mounted on the front panel of
the sideband exciter. Controls on the top,
bottom, and rear of the chassis are for
higher echelon maintenance, Two crystal
ovens are contained on the chassis. The
crystal oven on the top of the chassis near
the rear contains 250-kilocycle (kc) crys-
tals. A two-section crystal oven on the left
side of the chassis contains facilities for
holding 8 high-frequency crystals in a
lower section (accessible from the bottom
of the chassis). and has facilities for 10
medium-~frequency crystals in the upper
section. The medium-frequency crystals
are not supplied with the AN/FRT-52. Input
and output signal connections are made
through a terminal board and six coaxial
connectors on the rear panel. Dc voltage,
from the exciter power supply, is
applied through an interconnecting cable
and a multipin connector. A three-
pin MIKE receptacle, on the front panel,
permits external excitation from a
microphone.

b. Exciter Power Supply. The exciter
power supply is rack mounted near the
bottom of the auxiliary frame. Six fuses
and one indicator lamp are mounted on the
front panel. The three fuses mounted to
the left of the front panel are spares. Input
and output power receptacles are mounted
on the rear panel. Ac voltage is applied
to the chassis from the primary power
source through an eight-outlet termi-
nal strip and an ac power cable. Ac
and dc output voltages are applied to the
sideband exciter through an interconnect-
ing cable.

13. Monitor Control Panel
(fig. 1)

The monitor control panel is rack
mounted below the sideband exciter. All
controls are mounted on the front panel.
The monitor control panel controls the
application of audio, rf, and keying signals
- to various test and operational components

of the AN/FRT-52. Two terminal boards
and three coaxial switches are mounted on
the rear of the front panel.

14. Oscillator, Radio Fr qu ncy 0-330B/FR
(fig. 1)

Two O-330B/FR's are slide mounted
below the monitor control panel. The
O-330B/FR No. 1 supplies an rf output to
the sideband exciter through the monitor
control panel. The O-330B/FR No. 2 sup-
plies an rf signal directly to the analyzer
for testing purposes. Each 0-330B/FR
contains a variable master oscillator (vimo)
chassis. Operating controls are on the
front panel and on a subpanel accessible
through a door on the upper left side of
the front panel. Installation and preoper-
ational controls, signal and power con-
nectors, and fuses are located at the rear
of the chassis.

15. Two-Tone Generator
(fig. 1)

The two-tone generator is slide mounted
below the 0-330B/FR No. 2. This compo-
nent provides one or two audio tones and
one or two rf signals. The audio tones are
applied to the sideband exciter through the
monitor control panel; the rf signals are
applied to the analyzer through the monitor
control panel. Ac power is applied to the
two-tone generator through a connector at
the rear of the chassis. All operating con-
trols and indicators are mounted on the
front panel. Alignment and adjustment
controls are mounted on the top of the
chassis. Power supply components and
two audio filters are mounted on the
rear of the chassis. The top of the
component is protected with a perforated
cover plate.

16. Auxiliary Power Panel
(fig. 1)

The auxiliary power panel is rack
mounted at the bottom of the auxiliary
frame and contains four polarized ac re-
ceptacles on the front panel. A fifth re-
ceptacle is mounted at the rear of the
panel. Ac voltage is appliedto the auxiliary
power panel through a terminal board at the
rear of the panel from an external power
source,
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17. Isolation Keyer
(fig. 2)

The isolation keyer is rack mounted at
the rear of the auxiliary frame.. This
component provides facilities for keying
the AN/FRT-52 from anexternal telegraph
key or teletypewriter equipment. The front
panel contains six fuses, one indicator
lamp, and two switches. Two controls are
accessible through two normally capped
holes in the front panel.

18. Main Meter Panel
(fig. 1)

The main meter panel is rack mounted
at the top of the main frame and contains
five meters. The meters monitor the power
amplifier filament voltage, screen grid
current, plate current, rf plate voltage,
and power output of the power amplifier,

19. Power Amplifier
(fig. 1 and 2)

The power amplifier is factory mounted
to the main frame below the main meter
panel. The power amplifier provides the
power amplification necessary for long
- range transmission. A blower motor, which
provides forced-air cooling of the power
amplifier tube is mounted to the main
frame directly below the power amplifier
tube. The front panel contains aplexiglass
window, four indicator lamps, five tuning
and loading controls, and their associated
indicator dials.

20. Rf Amplifier
(fig. 1)

The rf amplifier is slide mounted below
the power amplifier and is the intermediate
power amplifier between the sideband
exciter and the power amplifier. The rf
amplifier chassis consists of twosections.
An outer section contains all power supply
parts; the inner section contains all am-
plifier parts. Forced-air cooling of the rf
amplifier tube is provided by a blower
motor. The operating controls and indi-
cators for the rf amplifier are mounted on
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the front panel. Ac and dc power is applied
through connectors on the rear apron of
the power supply section; rf signals are
routed through connectors on the rear
apron of the amplifier section.

21. Main Power Panel
(fig. 1)

The main power panel is factory mounted
to the main frame, below the rfamplifier.
The main power panel controls the appli-
cation of plate, screen grid, and filament
voltages to the power amplifier and mon-
itors all interlock circuits contained on
the main frame. The panel also controls
the application of primary ac power to the
auxiliary and main frames. All the main
power panel controls and indicators re-
quired to perform the above functions are
contained on the front panel, All agsociated
circuit parts are mounted on the main
frame.

22. High Voltage Rectifier
- (fig. 1)

The high voltage rectifier, rack mounted
below the power panel, supplies the high
voltage required by the power amplifier.
Six fuses are mounted onthe lower section
of the front panel; the upper portion of the
front panel consists of aplexiglass window
for observation of the high voltage rectifier
tubes. All interconnecting wiring is located
on the bottom of the chassis. A cover plate
secured to the bottom of the chassis pre-
vents accidental contact with the high volt-
age transformers and tube sockets. Seven
connectors on the rear of the chassis pro-
vide connections for ac input voltages and
dc output voltages.

23. Relay Panel
(fig. 1)

The relay panel is rack mounted at the
bottom of the main frame. The panel con-
tains nine relays and their associated
parts to protect various circuits of the
AN/FRT-52 against overloads. The relays
also connect various voltages to other
components of the AN/FRT-52.



CHAPTER 2
INSTALLATION AND OPERATION INSTRUCTIONS

Section I. INSTALLATION

Notes:

1. The procedures described in this section are performed by the equipment installer.

2. The following procedures, together with the installation literature supplied by the manufacturer with
the equipment, provide complete installation information.

3. The tuning chart supplied with the equipment indicates readings with the AN/FRT-52 connected to a
dummy load. Equipment installers should correct the tuning chart to reflect actual field conditions.

24. General

Upon completion of the installation pro-
cedures covered in the manufacturer's
literature, perform the following pro-
cedures in the sequence listed below.

a. Check to see that all components are
in their proper locations (fig. 1 and 2).

b. Check to see that all tubes, fuses, and
crystals are correctly installed in their
proper locations (para 25 through 27),

C. See that all intercomponent connec-
tions are correct (para 28).

d. Calibrate the O-330B/FR's No. 1
and No. 2 (para 31).

e. Connect external equipment to the ap-
propriate terminals of terminal boards
E3000, E3001, and E3002 of the auxiliary
frame (para 30).

f. Connect the two-tone generator for

balanced or unbalanced operation as re-
quired (para 28¢).

g. Connect the antenna to the antenna
connections (para 29),

h. Perform the preliminary starting
procedures (para 46).

i. Perform the starting procedures
(para 47).

J. Perform the procedures for tuning
to the carrier frequency (para 48).

k. Adjust the AN/FRT-52 for the desired
type of operation (para 50 through 54).

25. Tube Location

a. General. Check the tubes inthe com-
ponents of the AN/FRT-52 for correct
location and proper seating in their tube
sockets. The following chart indicates the
general location, type of component mount~
ing, and figure references for the applic-
able components of the AN/FRT-52, Sup-
plementary information for tube location
is given in b below. Component removal
procedures are covered in paragraph 72.

Comoment | Fiswe
Sideband monitor Auxiliary frame ' Rack 34
Analyzer Auxiliary frame Slide 35
Analyzer power supply . Auxiliary frame, rear] Rack 36
Sideband exciter Auxiliary frame Slide/tilta 37
Exciter power supply Auxiliary frame Rack 38
Oscillator, Radio Frequency 0-330B/FR (see b below) | Auxiliary frame Slide 39-41
Two-tone generator Auxiliary frame Slide 42
Isolation keyer Auxiliary frame, rear] Rack 43
Power amplifierb Main frame Part of frame 2
Rf amplifier Main frame Slide-lockec 44
High voltage rectifierb Main frame Part of frame 45

4Component chass is may be tilted for convenience of maintenance
bTubes may be observed through the front prlexiglass panels.,

CDepress LOCK controls on front panel for slide action.
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b. Oscillator, Radio Frequency O-330B/

FR. To check the location of tubes in
either O-330B/FR, proceed as- follows:
(1) Remove eight mourting screws
from the front panel of the O-
330B/FR and slide the component

out of the auxiliary frame.

(2) Remove the tube shields from the
two tubes at the rear of the O-
330B/FR and check them against

. those shown in figure 39.

(3) Remove the meshed cover plate
over the power supply chassis to
expose the tubes. Check the tube
locations against those shown in
figure 40.

(4) To check the tubes in the rf multi-
plier chassis (fig. 41), remove the
power supply chassis as follows:

(a) Disconnect plug P301 from jack
J101 (fig. 39).

(b) Disconnect plug P101 from jack
J201. :

(c) Disconnect plug P102 from jack
J203.

(d) Turn the four Dzus fasteners
(two on the front panel and two
under the rear of the power sup-
ply chassis).

(e) Remove the power supply chassis’
from the O-330B/FR by sliding
the chassis to the rear.

(f) Remove the tube shields from
the tubes in the rf multiplier
chassis and check the tube loca-
tions against those shown in fig-
ure 41,

(8) Replace the tube shields onthe rf
multiplier chassis and reinstall
the power supply chassis; re-
connect the interchassis cables
as shown in figure 39.

(5) Slide the O-330B/FR into the aux-
iliary frame and secure it with the
eight mounting screws.

26. Fuse Location

Be sure that the fuses of the proper
value are contained in the fuseholders of
all the components of the AN/FRT-52. The
following chart shows the value of each
fuse and indicates its location:
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Component

Fuse andr f r nce
symbol

Rating
(amp)

Auxiliary frame
(rear) (fig. 2)

Front fan F3000

Sideband monitor| MAIN F400 2
(fig. 12) B+:F401 1/16
Analyzer power | Line F601 2
supply (fig. 2) | Line F602 2
Exciter power OVEN F401 2
supply (fig. 17)] MAIN F402 3
. B+:F403 0.25
0-330B/FR (fig. | OVENS F101 3
20) POWER F102 2
Two-tone genera-| MAIN F500° 2
tor (fig. 21) B+ F501 0.125
Isolation keyer | MAIN F4001 1
(fig. 22) B1+ F4002 1/16
Bo+ F4003 1/16
Rf amplifier B+ F2000 0.25
(fig. 24) IPA BIAS F2001 0.125
IPA FIL F2002 2
IPA BLOWER F2003 2
LV F2004 3
High voltage HV FILAMENT F600 1
rectifier HV FILAMENT F601 1
(fig. 45) HV FILAMENT F602 1
HV FILAMENT F603 1
HV FILAMENT F604 1
) HV FILAMENT F605 1
Relay panel MAIN BLOWER PH1 10
(fig. 26) F700
MAIN BLOWER PH2 10
F701
MAIN BLOWER PH3 10
F702
REAR FAN F703 5
TIMER F704 1
PA FIL F705- 5

27. Crystal Location
Crystals are used in the high-frequency

section of the sideband exciter crystal
oven (abelow), and on the O-330B/FR
power supply and rf multiplier chassis
(b below).
a. Sideband Exciter Crystal Location.
(1) Remove the screws from the front
panel of the sideband exciter and
slide the component from the aux-
iliary frame.
(2) Remove the screws from the cover
plate that covers the crystal
sockets.



(3) Remove the cover plate and the
filler material.

(4) Check to see that the proper crys-
tals are contained in their appro-
priate sockets in accordance with
the following chart:

Crystal frequency(mc) Reference symbol

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

b. O-330B/FR Crystal Location (fig. 40
and 41).

(1) Remove the screws from the front
panel of the O-330B/FR and slide
the component from-the auxiliary
frame.

(2) Check to see that the proper crys-
tals are contained in the sockets
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labeled Y101 and Y102 on the
power supply chassis.

To expose the crystals in the rf
multiplier chassis, perform the
procedures given in paragraph
25b(4)(a) through (e); check the
crystals in the sockets labeled
Y201 through Y204 for proper
location and seating and replace the
power supply chassis and 0-330B/
FR in the auxiliary frame.

Note: The use of the 0-330B/FR as part
of the AN/FRT-52 is limited to the vmo
function. None of the crystals listed in (2)
or (3) above is required for the operations
detailed in this manual.

28. Checking Connections

a. Auxiliary Frame Connections. Check
the auxiliary frame connections in ac-
cordance with the data shown in figure 48.
The following chart lists the cables con-
nected by the installer and the components
and jacks to which they are connected:

Connects
Cable No. Wire
From To
CA-427 45 Sideband exciter (J111 USB OUT) Sideband monitor (J401 USB INPUT)?
CA-427 Sideband exciter (J112 LSB OUT) Sideband monitor (J400 LSB INPUT)2
CA-427 1 and 8P Analyzer (VFO INPUT) 0-330B/FR No. 2 (J208)
CA-427 2 Analyzer (SIGNAL INPUT) Monitor control panel (S302-R)
CA-427 5 Sideband exciter (J103 RF OUT) Auxiliary frame (J3001 EXCITER OUTPUT)2
CA-427 64 Sideband exciter (ALDC IN) Auxiliary frame (J3017 ALDC)2
CA-427 3 Sideband exciter (J102 RF MON) Monitor control panel (S302-K)2
CA-427 4 Sideband exciter (J104 VMO IN) Monitor control panel (S304-N)2
CA-427 14 Sideband exciter (E101-1) Auxiliary frame (E3000-14)3
CA-4217 15 Sideband exciter (E101-2) Auxiliary frame (E3002-23)2
CA-427 16 Sideband exciter (D101-3) Auxiliary frame (E3002-24)2
CA-427 17 Sideband exciter (E101-4) Auxiliary frame (E3002-25)2
CA-427 18¢ Sideband exciter (E101-6) Monitor control panel (E300-5)2
CA-427 43 Sideband exciter (E101-7) Auxiliary frame (E3002-29)2
CA-427 19 Sideband exciter (E101-8) Monitor control panel (E300-4)2
CA-427 204 Sideband exciter (E101-10) Monitor control panel (E300-12)3
CA-427 44 Sideband exciter (E101-11) Auxiliary frame (E3002-33)2
CA-427 21 Sideband exciter (E101-12) Monitor control panel (E300-11)2
CA-427 22 Sideband exciter (E101-13) Auxiliary frame (E3002-26)2
CA-427 23 Sideband exciter (E101-14) Auxiliary frame (E3001-20)2
CA-427 29€ Two-tone generator (E500-3) Monitor control panel (E300-1)2
CA-427 Blk Two-tone generator (E500-2) Monitor control panel (E300-3)2
CA-427 13 Two-tone generator (J501 RF OUT) Monitor control panel (S302-J)2
CA-427 6 0-330B/FR No. 1 (J208) Monitor control panel (S303-P)2
CA-346 -—- Sideband exciter (J109) Exciter power supply (J402)
CA-432 -— Analyzer Analyzer power supply

8These connections have been made by the manufacturer.

Wires 1 and 8 are connected together through a line plug and jack assembiy.

Shield is connected to E300-5 on the monitor control panel.
o Shield is connected to E300-9 on the monitor control panel.
Shield is connected to E300-9 on th monitor control pan 1.
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b. Auxiliary Frame to Main Frame
Connections. Check the connections be-
tween the auxiliary frame and the main
frame in accordance with the data shown
in figure 5. The folowing chart lists
the cables connected by the installer
and the jacks to which' they are con-
nected:

C. Main Frame Connections.

(1) Relay panel and rf amplifier. Check
the connections to the relay panel and the
rf amplifier in accordance with the data
shown in figure 6. The following chart
lists the cables connected by the installer
and the components and jacks to which they
are connected:

Connects
Casl From® To

auxiliary frame main frame

W3000 P3005 J1005

w3000 P3006 J1006

w3000 P3007 J1007

W3000 P3049 J1008

W3000 P3000 J1000

Armored cable (bx)| Constant voltage | Terminai box
transformer

®These conneotions have been made by the manufacturer.

MAIN FRAME

/

Connects
Cable No.
From® main frame To
w1002 | P1002 Rf amplifier (J201)
W1003 | J1003 Rf amplifier (J. 203)
W1001 | J1001 (power ampli- | Rf amplifier (J2002)
fier)
J1008 Rf amplifier (E201-2)

CA-425 | P1001 Relay panel (J701)
CA-425| P1000 Relay panel (J' 700)

®Theae connections have been made by the manufacturer.

AUXILIARY FRAME

(‘\‘"“‘-~.

\OC

/1

REAR
T
P3005 (NOTE)
JI005
NOTE:
BX INDICATES P3006
TWO CONDUCTOR Ji006
ARMORED CABLE. Jioos
P3007
J1007 P3000
JI000 REAR
CONSTANT
OLTAGE
VOLTAGE TM5820-475-12-26

Figure §. Interframe connections.
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€203 J202

E201

J2o3

o
o+
/'80
©
3

POWER
AMPLIFIER wiool
SECTION

(J1o0n

FROM Wi002 Wi003

FRAME
(J1008)

FROM
MAIN
FRAME
(P1002)

FRAME
(J1003)

RELAY PANEL

J700

J701

@

PART OF PART OF
o CA-425 CA-425
FRAME
{PI0ON)

{(PI000) TM5820-475-12-27
Figure 6. Rf amplifier and relay panel connections.

(2) High voltage transformer T800. d. Primary Power Conversion Connec~-
Check the connections tohigh volt- tions. The AN/FRT-52 is operated from
age transformer T800 in accord- a primary source of 230-volt, 60-cps, "
ance with the data shown in figure 3-phase power. Components mounted in the
7. This figure shows all connec- auxiliary frame are wired for 115-volt,
tions made by the installer; single-phase operation but canbe operated
terminations of cables and wires individually from a 230-volt source.
not shown have been made by the The wiring information for convert-

manufacturer. Figure 2 shows the ing these components from 115-volt to
location of this transformer in the 230-volt operation is shown in figures 8,
main frame. 9, and 10.
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TM5820-475-12-28

Figure 7. High voltage transformer (T800) connections.

Note: For 230-volt operation, the converted com-
ponent fuse values must be adjusted to protect the
equipment. Reduce the current ratings of the af-
fected fuses to half of that shown on the panel
marking.

e. Two-Tone Generator Output Connec—
tions. AUDIO OUT terminal board E500,
at the rear of the two-tone generator can
be connected for balanced or unbalanced
operation. For balanced operation, the
output is taken between terminals 1 and
3, with terminal 3 ungrounded. For un-
balanced operation, terminal 3 is
grounded.

£. Connections for Cw QOperation. Per-
form the following procedure to adapt the
AN/FRT-52 for cw operation.

(1) Remove the jumper connected
between terminals 23 and 24 of
terminal board E3002 (fig. 2 and
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48) and connect a telegraph key
between these terminals.

Note: For operation from electronic key-

ing or dc pulse generating equipment, re-
move the jumpers between terminals 5 and
6 of terminal board E3000 and connect the
input signal.
Remove the jumper connected be~
tween terminals 2 and 3 of terminal
board E101 on the rear of the side-
band exciter (fig. 48).

()

29. Antenna Connection : ‘

a. General. Connections for balanced
and unbalanced antenna operation are made
on a terminal board located at the top of
the power amplifier. This terminal board
(fig. 11) is accessible by removal of the
upper panel (containing the plexiglass
window) from the main frame.



\1OP)

574 32T
o o __9**-o-|

FRONT VIEW WITH |
FRONT PANEL REMOVED | T400 |
|
lo o o o o9
o 8 _8_7_ 8,

SIDEBAND MONITOR

(TOP)

FRONT VIEW WITH
FRONT PANEL REMOVED

ISOLATION KEYER

x
x

T8I10I r*—l

TOP VIEW 0, Oz 03 Og4 £>5 JJG o7

SIDEBAND EXCITER

(REAR)
oo~ — ~ osl
|so 4:
REAR APRON {go %sl 7500
]
|70 %2|
leo (]
TWO TONE GENERATOR
(REAR)
BOTTOM VIEW
T60I T602
s - ==o11 I'uo 091
o8 | 2l ’IOO o8|
I o7 L 3' 4 -_- 07'
| ot0 —o4l '3 | I
| on osl |2 | osl
L °° L= o3
ANALYZER POWER SUPPLY
(REAR)
(TOP)
15V AC 2. T T |asovac M 1o 9~ 8 1
INPUT > — INPUT | © ° ° ©°]
o-l— —— o O Q
h 2 3 Taoi 2 13 18 15 18]
g 8 al FRONT VIEW WITH | I 8 3
° ° o FRONT PANEL REMOVED ° |
L—— — | oo -—oxo
T402 Ll 2 _ 34
EXCITER POWER SUPPLY
NOTE.
FOR 115V AC OPERATION, CONNECT LEADS
MARKED X-6¢. FOR 230VAC OPERATION, TM5820-475-12-55

CONNECT LEADS MARKED — ——.

Figure 8. Primary power conversion connections, 115 volts and 230 voits, part of auxiliary
frame components.

n




\
.
P - —— - -

1
\
N -

NOTES

1. TI0I SHOWN WITH PLATE REMOVED.

2. FOR 220V AC OPERATION ; REMOVE LEADS
MARNKED 3¢, AND ADD LEAD MARKED ---.

TM5820-277-12-9

Figure 9. 0-330B/FR, primary power conversion connections, power supply transformer.

b. Balanced Operation. For operation
with a balanced antenna, connect a strap
between E900 and E901 (A, fig. 11).

Note: Check that an rf ammeter (0-5 amperes) is
connect d in series between each bowl insulator,
on top of the main frame, and the antenna leads.

c. Unbalanced Operation. For operation
with an unbalanced antenna, proceed as
follows:

(1) Mount a coaxial connector on the
coaxial connector bracket at the
top of the right side of the main
frame (fig. 30).

(2) Connect the wire attached to ther-
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mocouple TC900 to the coaxial con-
nector.

(3) Connect one strap between E900
and E902 (B, fig. 11).

(4) Connect a second strap across
E901, E903, and E904.

30. Signal Input Connections
(fig. 48)

The following signal input connections
are made to terminal boards E3000
through E3002 as applicable to the mode
of operation. .



Terminal No. Function

1 through 4, 36| Not used.

5-6 Connect to a source of voltage or cur-

rent keying signals for cw operation.

Jumper installed for other modes of

operation.

7, 22, 31, 35 |Connect to station ground.

8-14 If desirable, connect interlock circuit

of other station equipment to appro-

priate terminals. Remove jumpers
for use.

15-20 Not applicable in the AN/FRT-52 (for

use with a frequency shift keyer

component).

21 Connect remote push-to-talk circuit

for keying AN/FRT-52 during am.

operation if required.

23-24 Connect to a telegraph key for cw

operation. Jumper installed for

other modes of operation.

25 Provides facilities for keying an addi-

tional transmitter. Ground potential

is present at this terminal when the

AN/FRT-52 is keyed. Connect key-

ing circuit of the additional trans-

mitter.

26-27 Connect audio output of station radio
receiver for squelch circuit opera-
tion during am. operation using a
local microphone.

Connect audio input signals (voice or
teletypewriter) for channel 1 input.
For balanced line operation, connect
between terminals 28 and 30. For
unbalanced line operation, connect
between terminals 29 and either 28
or 30,

32-34 Connect audio input signals (voice or

teletypewriter) for channel 2 input.

For balanced line operation, connect

between terminals 32 and 34. For

unbalanced line operation, connect

between terminals 33 and either 32

or 34.

28-30

31. Calibration of 0-330B/FR’'s No. 1

and No. 2

a. General. The high-frequency output
of the 0-330B/FR vmo can be adjusted to
any frequency between 2 and 4 mc. The
CALIBRATE controlis used when changing
frequencies. Performance of the calibra-
tion procedures (b below) results inanad-
justment that sets the CALIBRATE control
closest to its correct mean position.

Caution: The 0-330B/FR requires a
warmup period of at least 48 hours. Before
applying ac power to the O-330B/FR, check
to see that the front panel controls of the

AN/FRT-52 are set properly as indicated
in paragraph 46¢c.

b. Calibration Procedures. Perform
the following procedures on the O-330B/
FR's No. 1 and No. 2:

(1) Set circuit breaker CB3000 (rear
of auxiliary frame) to the on posi-
tion,

(2) Set the 0-330B/FR POWER switch
to the ON position and allow for the
necessary warmup period.

(3) Place the BEAT and HFO switches
to the ON position.

(4) Plug the headset into the PHONES

iack
lack,

(5) Turn the BAND-MCS switch to the
2-4 position.

(6) Turn the XTAL switch to the VMO
position.

(7) Turn the MASTER OSCILLATOR
FREQUENCY control until a read-
ing of 2,000 kc is obtained on the
associated dials; note whether the
direction of approach to this fre-
quency is from a higher readingto
a lower reading or from a lower
reading to a higher reading.

(8) Loosen the CALIBRATE LOCK
knob behind the CALIBRATE con-
trol. Vary the CALIBRATE control
until a zero beat is indicated by the
headset and the ZERO BEAT panel
indicator. (The ZERO BEAT lamp
is normally lighted. As zerobeat is
approached, it will blink on and off
erratically. At the zero beat, the
lamp will be out.)

(9) Turn the MASTER OSCILLATOR
FREQUENCY knob until a reading
of 4,000 kc is obtained; approach
this frequency in the same direc-
tion as the 2,000-kc frequency was
approached. (For example, if in
(7) above, 2,000 kc was approached
from a higher frequency, turn the
knob until a reading over 4,000 kc
is obtained; then set to 4,000 kc.)

(10) Remove the front panel cap that
covers trimmer C303 and adjust
trimmer C303 with a screwdriver
until a zero beat indicationis indi-
cated by both the headset and the
ZERO beat indicator.
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FOR 220V AC OPERATION, REMOVE LEADS ' [
MARKED ¥ ANO ADD LEADS MARKED ———. TM3820-277-12-10

Figure 10. 0-330B/FR, oven terminal boards, primary power conversion connections.

(11) Repeat the procedure given in (7), knob and check to see that the ad-
(8), (9), and (10) above until ad- justment has not been disturbed.
justments of the CALIBRATE con- (12) Replace the C303 trimmer
trol and trimmer C303 produce cover.
zero beat at both 2,000 and 4,000 (13) Turn the BEAT and HFO switches
ke. Tighten the CALIBRATE LOCK off.
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Figure 11. Connections for balanced and unbalanced antenna operation.

Section Il. CONTROLS AND INDICATORS

Notes:

1. The OPERATE-TUNE switch on the main power panel must be in the TUNE position wh n the rf am-
plifier are tuned. Use the OPERATE position when loading the components.

2. A 48-hour warmup period is required for stabilization of Oscillator, Radio Frequency O-330B/FR.

3. The controls and indicators covered in this section are applicable for installation, operation, and or-
ganizational maintenance.

32. Auxiliary Meter Panel

Indicator Function
PA SCREEN ----ceeee ——————————————— Indicates-amplitude of dc screen grid voltage applied
to power amplifier stage.
PA BIAS —— - e D e L L L Indicates amplitude of bias voltage applied to power
ampiifi r stage.
PA PLATE —--- e e e Indicates amplitude of dc plate voltage applied to
power amplifier stage.
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33. Sideband M nitor
a Front Panel Controls and Indicators (tig. 12).

Control or indicator Function
LSB LEVEL meter ----- -— - Indicates the level of the lower sideband signal in db.
USB LEVEL meter - Indicates the level of the upper sideband signal in db.
MAIN POWER lamp ---—- When lighted, indicates that ac voltage is applied to
sideband monitor.
MAIN POWER switch --- —————em e Applies ac voltage to sideband monitor.
CALIBRATE LSB control -—--—-=-===-c=c-=c-w==o=—-- Varies the level of the lower sideband signal applied
to the LSB LEVEL meter.
CALIBRATE USB control -------—- Varies the level of the upper sideband signal applied
to the USB LEVEL meter.
B+ indicator -----———----e-ee—mmm———oe—cm When lighted, indicates a blown B+ fuse.
MAIN indicator -—-—---=-- -— When lighted, indicates a blown MAIN fuse.
O B+ LS8 LEVEL USB LEVEL MAIN POWER
1/16 A
MAIN ON
@ e Q @ @
LSB usB
O 2A OFF 0]
TM5820-475-12-3|
Figure 12. Sideband monitor, front panel.
b. Rear Panel Jacks (fig. 13).
Jack Function
USB INPUT jack ----- - Receives upper sideband signal from sideband exciter.
LSB INPUT jack--~------== -- Receives lower sideband signal from sideband exciter.
34. Analyzer
a. Subpanel Controls (fig. 14).
Control or jack Function
H POS control ——====—=m——cm-memmmmr—m e m e Positions the baseline trace along the horizontal
axis.
V POS control - ———mmmmm Positions the baseline trace along the vertical axis.
SWEEP WIDTH control ——- e Varies the bandwidth of the dieplayed signal between

0 and 100 kc when SWEEPWIDTH SELECTOR
switch is in VAR position.
IF. BANDWIDTH control - - Controls the if. bandwidth of the analyzer.

VIDEO FILTER switch (3-position toggle switch)----- Varies video bandwidth for suppression of unwanted
noise, hum, and interference. Reduces bandwidth

in three steps: OFF, HI, or LO.
SWEEP RATE control -—- ———= Adjusts sweep rate between 0.1 and 30 cps when
SWEEPWIDTH SELECTOR switch is in VAR

position.
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Figure 13. Sideband monitor, rear panel.

b. Front Panel Contrals, Indicators, and Jacks (fig. 14).

Control, indicator, or jack

Function

Power lamp

INPUT ATTENUATOR switches (6)
SIGNAL INPUT jack

5KC MARKER switch

POWER OFF-ILLUMINATION control----=~eceecaea-
FAST SWEEP switch (pushbutton switch) «~—--~-————

CAL OSC LEVEL-OFF control

EXT MOD jack

IF ATTEN switch

Crt indicator

SWEEPWIDTH SELECTOR switch (6-position rotary
switch).

BRILLIANCE control

FOCUS control

AMPLITUDE SCALE switch

CENTER FREQ control

AFC OFF control ~---

GAIN control

TP wmemme e -

VFO INPUT jack

When lighted, indicates that ac voltage is applied to
the spectrum analyzer.

Attenuates the input signal in steps of 5 db from 0 to
65 db.

Receives input signals to be analyzed.

Causes the marker pips to appear on the baseline
trace at 5-kc intervals.

Applies power to the spectrum analyzer and con-
trols the brilliance of the edge lights on the crt.
Rapidly increases the sweep rate from 0.1 to 1 cps
when the SWEEPWIDTH SELECTOR switch is s t

in the 150 ~~ or 500 ~~ position.

Provides a 500-kc test signal and controls the level
of this test signal.

Provides for marker input signal.

Sw pos Aotion
ODB Full-scale display on crt indicates a
40-db input signal.
20DB Full-scale display on crt indicates a

60-db input signal.

Supplies visual indication of input signals s lected by

associated controls.

Sets the sweep width to one of five widths or a vari-

able width. When the switch is in the 150~ or 500
~vposition, the bandwidth is reduced; wh n it is in
the 3.5KC, 7KC, or 14KC position, th bandwidth
is further reduced.

Sw pos Aotion
150~Avand 500, Sweep rate set at 0.1 cps.
3.5KC, TKC, and Sweep rate set at 1 cps.
14KC.
VAR Sweep rate varied by
SWEEP RATE control
between 0.1 and 30 cps.

Varies crt intensity.
Varies crt focus.
Adjusts the amplitude of the signal so that the signal

amplitude may be read on the LOG DB or LIN
scale on the crt scale.

Centers the display on the crt.
When control is rotated clockwise, the normal 100-

ke maximum sweep width is reduced to 2 ke.

Controls the amplitude of the display on the crt.
Provides for signal input from an ext rnal oscil-

lator for us with a t st signal to produce th
required if.
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TM5820-475-12-32

Figure 14. Analyzer, front panel.

¢. Rear Panel Control and Jacks (fig. 15).

Control or jack Function
SIGNAL INPUT jack Receives input signals to be analyzed.
VFO INPUT jack - Provides for signal input from an external oscillator

for use with a test signal to produce the required
if. frequency.

EXT LINE SIZE control ---- - Used in conjunction with external line recorder.
HOR. OUT jack -—- Provides horizontal output signal for external use.
VERT. OUT jack ——----=—-mmeeme e mcceacem e e Provides vertical output signal for external use.

35. Sideband Exciter Assembly
Sideband Exciter (fig. 16).

Control, indicator, or jack Function

MF XTAL SW switch (11-position rotary switch) ----- Sw pos Action

1-10 Connects corresponding internal crystal
(when supplied) in oscillator circuit
within 2- to 4-mc mf range and simul-
taneously disables vmo input signal.

VMO Permits injection of vrro signal from
0-330B/FR and disables local crystal
oscillator circuit.
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Control, indicator, or jack

Function

EXCITER lamp ~------ccew .
OVEN lamp === e

LBS switch ———-mmmmmemee .

LSB GAIN control -===---eeome
VOX GAIN control ==-=-e-oe oo

XMTR switch ~--—eemmme___ :
EXCITER switch--==~—-- — -

POWER switch ==meooomemmmeo

SQUELCH GAIN control =--——-eocmmmem o ___
USB GAIN control ~=---eeoemeomm
USB sWitCh ~—-eommmmee ..

BAND MCS indicator -——--o—ceemem

BAND MCS switch ~—=—=mmmm e __

CARRIER INSERT CONtrol ==--==mmcmoomemomee
OUTPUT TUNING SWitCh —====--m oo ___
OUTPUT TUNING cOntrol —~-----m-moeoemoooom

MF TUNING control =—----=-coemoo____________

Aambaa 1
OUTDPUT control =—=cmmmmm oo

Two-section dial. Upper hf multiscale section indi-
cates setting of OUTPUT TUNING control; lower mf
single-scale section indicates setting of MF TUNING
control.

Measures signal level as 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
crystal heaters.

Sw pos Action

OFF Grounds input to lower sideband chan-
nel.

CH 2 Connects channel 2 input to lower side-
band channel.

CH1 Connects channel 1 input to lower side-
band channel.

MIKE Connects amplified microphone signal

to lower sideband channel.

Controls amplitude of lower sideband audio signal.

Sets gain of voice-operated transmitter control cir-
cuit,

Not functional in AN/FRT-52.

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

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

Controls gain of squelch amplifier.

Controls amplitude of upper sideband audio signal.

Sw pos Action

MIKE Connects amplified microphone signal
to upper sideband channel.

CH1 Connects channel 1 input to upper
sideband channel.

CH2 Connects channel 2 input to upper

_ sideband channel,

OFF Grounds input to upper sideband chan-

nel,

Meter zero adjustment.
Connects meter to any one of 5 circuits.

Sw pos Causes meter to indicate

CAL Zero (for calibration purposes).

LSB Relative value of lower sideband
signal.

USB Relative value of upper sideband
signal.

MF Relative value of mf signal.

RF Relative value of rf output signal.

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

Selects 16 hf ranges, as displayed on BAND MCS
indicator.

Controls degree of carrier insertion.

Selects frequency range of rf output circuits.

Fine tunes the tuned circuit selected by the OUTPUT
TUNING switch.

Fine tunes the rf output of the mf section.

Controls rf output level of the sideband exciter.

Provides connection for external microphone.
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Figure 15. Analyaer, rear panel.
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Figure 16. Sideband ezciter, front panel.
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CONTROL
TM5820-475-12-33

b. Exciter Power Supply. A single in- POWER switch is in the ON position, indi-
dicator lamp is mounted on the exciter cating that power is applied to the sideband
power supply front panel (fig. 17). The exciter assembly.
lamp lights when the sideband exciter
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36. Monitor Control Panel

(fig. 18)
Control Function
SBE VMO INPUT switch—=—c—cmemm e ___ Sw pos Function

VOX Connects O-330B/FR No. 1 output to the
sideband exciter when VOX RF OQUT-
PUT switch is in SBE position,

OFF Connects input to sideband exciter to an
open connection, not used for the
application.

XFK and Not used for this application.

EXT
VOX RF OUTPUT switch ==-—-—comemee EXT Connects O-330B/FR No. 1 output to
auxiliary frame EXT VOX OUTPUT
connector,

SBE Connects O-330B/FR No. 1 output to the
sideband exciter through SBE VMO
INPUT switch.

FSA and Not used for this application.

XFK. ]
ANALYZER MONITOR switch==—-oecommmom_____ Connects rf signals to the spectrum analyzer for moni-

MODE switch SBE section —=—==e-omemm oo ___

CHANNEL 2 SWitCh —=—-=-=mmmmmmme oo ___

toring purposes,

TEST Connects output of two-tone generator.
SBE Connects output of sideband exciter.
IPA Connects output of rf amplifier.

PA Connects output of power amplifier,

SSB Connects sideband exciter for normal
sideband operation. Disconnects
isolation keyer,

cw Connects sideband exciter so as to be

controlled by an external telegraph
key through the isolation keyer.

Not used for this application.

In the TONE INPUT position, applies the audio output
of the two-tone generator to the channel 1 input of
the sideband exciter.

In the LINE 1 INPUT position, applies the line 1 input
to the AN/FRT-52 to the channel 1 input of the side-
band exciter.

In the TONE INPUT position, applies the audio output
of the two-tone generator to the channel 2 input of
the sideband exciter.

In the LINE 2 INPUT position, applies the line 2 input
to the AN/FRT-52 to the channel 2 input of the side-
band exciter.

37. Oscillator, Radio Frequency 0-330B/FR
a. Sabpane]_Contro]s and Jacks (fig. 19).

Control or jack

Function

POWER switch —=————emeee L ____
HFO switch == e oo
IFO swtich -~ === o e oo _
BFO switch ----~
BEAT switCh === oo e ___

Turns variable frequency oscillator on and off.

Applies 300 volts dc plate voltage to hfo section.

Applies 150 volts dc plate voltage to ifo section.

Applies 150 volts dc plate voltage to bfo section.

Applies 150 volts dc plate voltage to 100-ke oscillator
section.

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

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

Awn
OF
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Figure 17. Ezciter power supply, front panel.
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Figure 18. Monitor control panel, front panel.

b. Front Panel Controls and Indicators (fig. 19).

Control or indicator

Function

HFO TUNING control
HFO OUTPUT control
BAND-MCS switch- --
XTAL FREQ control - -—

XTAL switch ———— -

CALIBRATE control
CALIBRATE LOCK control --- -

Trimmer C303 -
MASTER OSCILLATOR FREQUENCY control --------
MASTER OSCILLATOR FREQUENCY dials ~==-------
LOCK control -—

MAIN POWER lamp
INNER OVEN lamp

OUTER OVEN lamp

ZERO BEAT lamp --- -—

Meter

Tunes multiplier section of hfo.

Adjusts rf output voltage of hfo section.

Selects frequency range of hfo section output.

Trims the hfo section crystals to exact frequency.

Selects vmo operation or one of three crystal-con-
trolled frequencies.

Calibrates frequency of vmo at calibration checkpoints.

Locks CALIBRATE control.

Balances CALIBRATE control adjustment.

Controls output frequency of vmo section.

Indicate vmo output frequency.

Locks MASTER OSCILLATOR FREQUENCY control.

When lighted, indicates power applied to O-330B/FR.

When lighted, indicates power is applied to inner
crystal oven.

When lighted, indicates power is applied to outer
crystal oven.

Provides visual indication of zero beat during cali-
bration.

Indicates rf output voltage from circuit selected by
METER switch.
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Figure 21. Two-tone generator, front panel.

39. Isolation Keyer

(fig. 22).
Control or indicator Function
POWER switch -— Connects power to the isolation keyer.
POWER lamp When lighted, indicates application of power.
KEYING MODE switch -— Selects and connects circuits for desired operation.
Sw pos Function
50V 50-volt neutral pulse.
100v - 100-volt neutral pulse.
60MA 60-ma neutral pulse.
20MA 20-ma polar pulse.
MAIN indicator -~—--=e-emeeax When lighted, indicates a blown MAIN fuse.
Bji+ indicator - When lighted, indicates a blown B; + fuse.
Ba+ indicator When lighted, indicates a blown B2 + fuse.
POWER
ooov 60MA
20MA
POWER  MAIN e,+ 92+ SPARES
1/16A I/I6A \/I6A  1/16A
O O KEYING MODE
THRESHOLD VOLTAGE
ADJ. ADJ.

TM5820-475-12-38

Figure 22. Isolation keyer, front panel.
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40.Main Met r Panel

Indicator

Function

FILAMENT PRIMARY meter

P4 SCREEN CURRENT meter

P4 PLATE CURRENT meter -—------——--= SR ‘

P4A PLATE RF meter — _—
PAOUTPUT meter -~ ——

Indicates the voltage applied to the filament trans-
former in the power amplifier.

Indicates the screen grid current of the power ampli-
fier.

Indicates the plate current of the power amplifier.

Indicates the rf output voltage of the power amplifier.

Indicates the output current of the power amplifier.

41. Power Amplifier
(fig. 23)

Control. or indicator

Function

P4 TUNE control - —— -

PA TUNE dial —=----=--m === .
P4 LOAD control ~—=—-===----
PA LOAD dial ~—————==mcmmmmmemm e m e s
BAND SW switch ---- - -

BAND SW dial -— -
OUTPUT BAL control ------ -

OUTPUT BAL dial
"OUTPUT LOAD_ING control - --

OUTPUT LOADING dial ~--=-===—=mmmmmmmmmmmmmmm ==
AC POWER lamp ----

TUNE lamp ----

OPERATE lamp -—=-=-==--m——=mm—m——m———mmo oo

"PLATE ON lamp ----

Light switch -— _— _—

Tunes the output of the power amplifier stage to the
desired frequency.

Indicates setting of PA TUNE control.

Varies the power output of the power amplifier stage.

Indicates setting of PA LOAD control.

Sets the frequency range of the power amplifier stage
in accordance with the operating frequency.

Indicates setting of BAND SW switch.

Operates with the OUTPUT LOADING control to match
the impedance of the power amplifier stage output
circuit to the impedance of the antenna.

Indicates setting of OUTPUT BAL control.

Operates with the OUTPUT BAL control to match the
impedance of the power amplifier stage output circuit
to the impedance of the antenna.

Indicates setting of OUTPUT LOADING control.

When lighted, indicates that power is applied to the
main power supply.

When lighted, indicates that the OPERATE-TUNE
switch, on the main power panel, is in the TUNE
position.

When lighted, indicates that the OPERATE-TUNE
switch on main power panel is in the OPERATE
position.

When lighted, indicates that ac voltage is applied to
the high voltage rectifier.

Connects power to a lamp within the power amplifier
for visual observation of amplifier circuit compo-
nents.

42. Rf Amplifier
(fig. 24)

Note: When lighted, fuse indicators indicate a blown

fuse.

Control or indicator

Function

DRAWER INTERLOCK lamp -—

MULTI METER meter -—=--=em=-———=ee—eeem———————-
IPA PLATE CURRENT meter ——-—----=-—-=e===—---c

MULTI METER switch (8-position rotary switch)-----
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When lighted, indicates that the chassis interlock is
open.

Indicates rf voltage, dc voltage, or dc current as
selected by the MULTI ME TER switch.

Indicates plate current of rf amplifier (intermediate
power amplifier) (ipa) stage.

Connects MULTI METER to any one of six circuits.



Control or indicator

Function

1ST AMPL TUNING control -
IPA GRID TUNING control

IPA BAND switch (8-position rotary switch) -=--——-—-
IPA LOADING switch(3-position rotary switch)-------
DRIVER BAND switch (5-position rotary switch) -----

IPA TUNING control -

IPA TUNING dial --
IPA LOADING control

IPA LOADING dial
NEUT. control =-—-—-omemmmm
IPA BIAS ADJ control
LOCK control

Sw pos Causes meter to indicate
DC:
IPA ISG  Dc screen of current of ipa tube.
IPA EP De plate voltage of ipa tube.
IPA ESG Dc screen grid voltage of ipa tube.
IPA BIAS Dc control grid voltage of ipa tube.
RF:
18T Rf plate voltage of first amplifier tube.
AMPL
EP
IPA EG  Rf control grid voltage of ipa tube,

Provides fine tuning for the driver and ipa stages.

Tunes driver stage output circuit for operating fre-
quency.

Sets the frequency range of the rf amplifier output
circuit for the operating frequency.

Operates with IPA LOADING control to match the rf
amplifier output impedance to the antenna imped-
ance. Operative only when IPA BAND switch is in
2-2.5 or 2. 5-3 position.

Adjusts the frequency range of the rf amplifier input
circuit for the operating frequency.

Tunes output circuit of rf amplifier for operating fre~
quency.

Indicates setting of IPA TUNING control,

Operates with IPA LOADING switch to match the rf
amplifier output impedance to the antenna impedance.

Indicates setting of IPA LOADING control,

Adjusts negative feedback neutralizing voltage applied
to the control grid of the ipa tube.

Sets bias level of ipa tube.

Allows for removal of rf amplifier from cabinet.

-

~

LIGHT

@’/, SWITCH

PA TUNE PA LOAD BAND SW
0] O 7] O
3 5
5] AC POWER 4] TUNE

@

N

OUTPUT BAL OUTPUT LOADING
O 2] O [ O]
OPERATE PLATE ON g

)
C O

OB

TM5820-475-12-40

Figure 23. Power amplifier, front panel.
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1258 . .
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4-84_ 9 9!6-20
2-4@ ¢20-28
) Oy
-

TM5820-475-12-41

Figure 24. Rf amplifier, front panel.

43. Main Power Panel
(fig. 25)

Control or indicator

Function

MAIN POWER circuit breaker _— _—
OVERLOAD RESET switch -—

INTERLOCK INDICATOR lamp ---—-==========-===-

INTERLOCK switch (12-position rotary switch) ----—-

FIL ADJUST switch (7-position rotary switch) -==----

ALDC switch -
ALDC ADJ control -
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Applies power to the circuits in the main frame.

Resets relays in the relay panel after an overload con-
dition occurs.

When lighted, indicates that the interlock circuit selec-
ted by the INTERLOCK switch is closed.

Swopos INDICATOR lamp indicates

NORMAL Interlocks associated with rf amplifier
are closed.

BAND SW IPA BAND switch of rf amplifier is
properly set in a detent.

IPA AIR SW Blower motor in the rf amplifier is
operating normally. .

EXTERNAL External jumper is connected betwe n

terminals 8 and 10 of terminal board
E3000.
REAR DOOR Rear door is closed.

PA AIR SW Blower motor associated with the power
amplifier is operating normally.
PA DECK Shield on power amplifier is in position.

PA BAND SW Power amplifier BAND SW is properly
set in a detent.

Right side panel is in position.

High voltage rectifier is secured in
position.

RELAY DECK Relay panel is secured in position.

TIMER Timer circuit is operating normally.

Selects the filament voltage for the power amplifier
stage.

Connects ALDC voltage to the rf amplifier.

Varies ALDC voltage applied to the rf amplifier.

RIGHT SIDE
HV DECK




Control or indicator

Function

FIL ADJUST switch (7-position rotary switch) ——~----
ALDC switch
ALDC ADJ control
OPERATE-TUNE switch

PA SCREEN switch

HIGH VOLTAGE circuit breaker-—-~==cccm oo

Selects the filament voltage for the power amplifier
stage.

Connects ALDC voltage to the rf amplifier.

Varies ALDC voltage applied to the rf amplifier.

Sw pos Function
OPERATE Connects. high voltage to pa and ipa
screen grids.
TUNE Connects reduced high voltage to pa and

ipa screen grids.
Applies voltage to the screen grid of the power ampli-
fier stage.

44, Relay Panel
(fig. 26)

Note: When lighted, fuse indicators indicate a blown

Applies high ac voltage to high voltage rectifier.

fuse.

Control or indicator

Function

PA BIAS lamp
PA PLATE OVLD lamp-=--——=—cm e __

PA SCREEN OVLD lamp

FILAMENT TIME meter----—-=c=-ecmmmmmmmeo

TIME DELAY timer
PLATE TIME meter
IPA SCREEN OVLD lamp

IPA PLATE OVLD lamp

IPA BIAS lamp

ALARM switch

When lighted, indicates that no bias voltage is applied
to the power amplifier stage.

When lighted, indicates that an overload condition
exists in the power amplifier stage plate circuit.

When lighted, indicates that an overload condition
exists in the power amplifier stage screen grid
circuit,

Indicates operating time of the power amplifier fila-
ment circuit,

High voltage time delay,

Indicates operating time of the high voltage rectifier.

When lighted, indicates that an overload condition
exists in the ipa screen grid circuit,

When lighted, indicates that an overload condition
exists in the ipa plate circuit.

When lighted, indicates that no bias voltage is applied
to the ipa stage.

When ON, energizes an audible alarm until the MAIN
POWER circuit breaker is closed and the associated
time delay relay is energized.
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FILAMENT TIME

PA BIAS PA PLATE OVLD PA SCREEN OVLD

TIME DELAY

PLATE TIME

IPA SCREEN OVLD IPA PLATE OVLD IPA BIAS

(4 o,

PA BIAS PAPLATE OVLD PA SCREENOVLD [ MAIN BLOWER—
ADY ADJ ADY PH1 PH 2 PH3

® O
- *_ w_r 10 AMP 10 AMP |0 AMP
INCR INCR INCR

REAR
FAN TIMER PA FIL IPA SCR§EN OVLD IPA PLAAJJE ovLD ALOAP?M

5 AMP | AMP 5 AMP

(©:

@ @O0

INCR OFF

z
ol
o

TM5820-475-12-43

Figure 26. Relay panel, front panel.

Section lll. OPERATION UNDER USUAL CONDITIONS

45. General

Radio Transmitting Set AN/FRT-52 can
transmit ssb, isb, dsb, am., or cw signals.
Upon receipt of information covering the
operational mode, frequency, and output
power, place the AN/FRT-52 into oper-
ation following the applicable procedures
in a through g below. Stopping procedures
are covered in paragraph 56.

a. Determine the variable master oscil-
lator frequency (para 46a).

b. Set the front panel controls for start-
ing (para 46¢).

¢. Apply power to the components of the
AN/FRT-52 and check for normal indi-
cations (para 47).

d. Tune the AN/FRT-52 for the proper
output frequency (para 50).

e. Tune the AN/FRT-52 for the maxi-
mum output power (para 50 and 51),

£. Tune the AN/FRT-52 for the detailed
mode of operation (para 52 through 56),

&. Check the AN/FRT-52 output for dis-
tortion (para 57d).

46. Preliminary Starting Proc dure

a. Determination of Variable Master
Oscillator Frequency. The medium-fre-

quency section of the sideband exciter re-
ceives its excitation from 0O-330B/FR No.
1. Before operating the AN/FRT-52 within
its range of 2 to 28 mc, determine the in-
put frequency ((1) below) required from
O-330B/FR No. 1 and set the controls on
the sideband exciter as specified bhelow.
(1) Operation between 2 mc and 4.25
mc. To operate the AN/FRT-52
between 2 and 4.25 mc, set the
BAND MCS and OUTPUT TUNING
switches on the sideband exciter to
the positions shown in the chart,
To determine the frequency setting
of the O-330B/FR (vmo input sig-
nal) add, or subtract, 0.25 mc from
the desired transmitter output fre-
quency as indicated in the chart.
For example, assume that an out-
put frequency of 4,1 mcis desired:
Desired trans-
mitter output fre-
quency:
Sideband exciter
BAND MCS switch
setting: '
Sidehand exciter
OUTPUT TUNING
switch setting:

4.1 mc

2-4.25

4-8MC
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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, use the chart be-

low:
Desired transmitter o OUTPUT
output frequency *Ext‘:}?s\itctb TUNING Vmo frequency
range (mc) r eting switch
2to0 3.73 2-4,25 2-4MC Foutput +0.25
3,73 t0 4.00 | 2-4.25 2-4MC Foutput -0.25
4.00 to 4.25 | 2-4.25 4-8MC Foutput -0.25

(2) Operation between 4.25 mc and
32.25 mc.

(a) Set the BAND MCS and OUTPUT
TUNING switches to the range
into which the operating fre-
quency falls. (See chart in (3)
below.)

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

(c) To determine the frequency set-
tings of the 0-330B/FR (vmo
signal input), use the formula:

140.25

-
Fomo = L(Z X N) - foutput_,

vm
Examples:
1. Assume that an output frequency
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
OSCILLATOR
FREQUENCY dial
setting:
ITh multiplying factor 7 will appear under the
frequency range markings on the BAND MCS dial.
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F = (2x17)-10.57+0.25
vmo - he
= :14 - 10. 5] +0.25
= 3.5 +0.25
= 3.75 me
2. Assume that an output frequency
of 26.8 mc is desired:
Sideband exciter
BAND MCS switch
setting: 26.25-
28.251
Sideband exciter
OUTPUT TUNING
switch setting: 16.32MC
0-330B/FR MASTER
OSCILLATOR
FREQUENCY
dial setting:
=TI 15) -26.8 1 +0. 25
vao L(2 x 15) ]
= 30 - 26. 8] +0.25
= 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:

Vmo
BAND MCS multi- . X
switch setting plying OUTPUT TUNING switch setting

factor

0 (See chart in (1) above)

4 4-8MC

5 4-8MC (for frequencies
from 6. 25 to 8.00 mc)

8-16MC (for frequencies
from 8. 00 to 8.25 mc)

[0~

-4
.25-6,25
.25-8.25

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 mc)

16-32MC (for frequencies

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

1 The multiplying factor 15 will appear und r the
frequency range markings on the BAND MCS dial.



b. Determination of Medium- Frequency
Crystal Frequency.

Note: Crystals Y111 through Y120 are not sup-
plied as part of the AN/FRT-52. The 0-330B/FR
normally suppliesthe excitation signal to the medi-
um-frequency section of the sideband exciter. The
procedures given in (1) through (3) below 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 input signal is automatic-
ally grounded and the output of the
selected crystal is applied to the
medium-~frequency section of the
sideband exciter.

(2) Medium-frequency crystal opera-
tion between 2 and 4.25 mc. To
determine the crystal frequency
for operation between 2 and 4.25
mc, set the BAND MCS and OUT-
PUT TUNING switches on the side-
band exciter to the positions shown
in the chart supplied with the equip-
ment. Set the MF XTAL SW switch
to the desired crystal position. To
determine the crystal frequency
required, add, or subtract 0.25
mc from the desired transmitter
output frequency as indicated in the
chart. For example: assume that an
output frequency of 4.1 mc is de-
sired:

Desired trans-
mitter output fre-

quency: 4.1 mc
Sideband exciter

BAND MCS switch

setting: 2-4.25
Sideband exciter

OUTPUT TUNING

switch setting: 4-8MC
Crystal fre-

quency required: 3.85 mc (4.1

- 0.25)
For other frequencies in the 2~ to
4.25~-mc range, use the chart be-

OW:

P

Output f BANI_) MCS OU'I:PUT

urg:ge r(o;nq:)ency 2;1&3!}18 T;Jvl:illr;lk? Crystal frequency
210 3.73 2-4,25 2-4MC Foutput +0. 25
3.73t0 4,00 | 2-4.25 2-4MC Foutput -0, 25
4,00t0 4.25 | 2-4.25 4-8MC Foutput -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 fre-
quency falls. (See chart in (4)

below.)

(b) Note the multiplying factor N
which appears under the fre-
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:

- +
2 x N) foutput] 0.25

Example: Assume that an output
frequency of 26.8 mc is desired:
Sideband exciter switch settings:

Fcrystal: B l:

BAND MCS: 26.25-28.251
OUTPUT
TUNING: 16-32MC
MF XTAL SW: Desired
crystal
position,

Crystal frequency required:

Forystal: = [(2 x 15) - 26.87 +0. 25
[30 - 26.87] +0.25

3.2 +0.25

3.45 mc

(4) Medium-frequency crystal chart.
When crystals are used to generate
the medium frequencies, a chart,
supplied with the crystals, lists
the assigned output frequencies and
the required positions of the MF

1]

1 The multiplying faotor 15 will appear under th
frequency rang markings on the BAND MCS dial.
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XTAL SW and BAND MCS switches.
The chart may appear as follows:

frgx‘::géy hS‘\s‘ sxv'vll‘:c% BAND MQS frsg::x:ly
(mc) poaition switch setting (me)
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

c. Preliminary Control Settings. Before
starting the AN/FRT-52, set the front
panel controls as follows: ,

Caution: Do not disturb the settings of
the POWER and HFO switches on either
0-330B/FR. These switches arenormally
left in their ON positions to permit the
0-330B/FR to remain powered. This ar-
rangement insures that optimum frequency
stability is obtained from the O-330B/FR.
For the initial tuning adjustment of the
0-330B/FR, refer to paragraph 31.

Component Control Position
Two-tone gener-| POWER switch |OFF
ator
RF TONE OFF
SELECTOR
switch
AUDIO TONE |TWO TONE
SELECTOR
switch
Isolation keyer | POWER switch |Down
Main power MAIN POWER [OFF
panel circuit
breaker
OPERATE- TUNE
TUNE switch
PA SCREEN OFF
switch
HIGH VOLT- |OFF
AGE circuit
breaker
ALDC switch |OFF (clockwise)
FIL ADJ Set for 230-volt read-
switch ing on FILAMENT
PRIMARY meter
(main meter panel).
47. Starting Procedures

If an abnormal indication is obtained

Component

Control

Position

Sideband exciter

Sideband
monitor
Analyzer

Monitor control
panel

POWER switch
XMTR switch
EXCITER
switch
VOX GAIN
control
SQUELCH
GAIN control
LSB switch
LSB GAIN
control
USB switch
USB GAIN
control
MF XTAL SW
switch
OUTPUT
control
MAIN POWER
switch
ILLUMINATION
control
CHANNEL 1
switch
CHANNEL 2
switch
SBE VMO
INPUT switch
VOX RF OUT-
PUT switch
ANALYZER
MONITOR
switch
MODE switch

OFF
OFF
ON

Fully counterclock-
wise

Fully counterclock-
wise

OFF

Fully counterclock-
wise

OFF

Fully counterclock-
wise

VMO

Midposition

OFF

Fully counterclock-
wise

LINE 1 INPUT

LINE 2 INPUT

VOX

SBE

PA

SBE SSB

during the starting procedure, refer tothe
operational checklist (para 63) or the
equipment performance checklist (para
70) for possible corrective measures.
Perform the procedure given in para-
graphs 24 through 29 and paragraph 46

before proceeding.
a. The following chart lists indications
that are observed before the AN/FRT-52

is started.
Component Control or indicator Indication
Auxiliary panel | CB3000 In the on position.
Blower motor oper-
ating.
0-330B/FR's POWER switch | ON position.
NO. 1 and HFO switch In OFF position.
NO. 2 MAIN POWER | Lighted.
lamp
INNER OVEN | Cycling on and off.
lamp
OUTER OVEN | Cycling on and off.
lamp

b. The following chart indicates the
starting procedures for the AN/FRT-52.

Component

iControl or indicator

Indication or action

Sideband moni-
tor

ON-OFF switch
MAIN POWER
lamp

ON.
Lighted.




Component IControl or indi ator{ Indication or action
Analyzer IL LUMINATION|Fully clockwise;
control power lamp lighted,
edge lights lighted.
Two-tone gener- [POWER switch {ON.
ator MAIN POWER |Lighted.
lamp
0-330B/FR's No.|HFO switch ION.
1 and No. 2
Sideband exciter |POWER switch [ON. (See not 1.)
IOVEN lamp Lighted.
EXCITER Lighted after delay.
lamp
Isolation keyer [POWER switch |In the off position.
Main power panellMAIN POWER |ON. (See note 2.)
circuit
Power amplifier | breaker
Power amplifier | LIGHT switch |In the ON position,
inner lamp lights.

Notes:

1. Exciter power aupply power lamp lights when sideband ex-
citer POWER switch is in the ON position.

2. When the main power panel MAIN POWER circuit breaker is
in the ON position, the power amplifier AC POWER and TUNE
lampa light, the main power panel INTERLOCK INDICATOR lamp
lights, blower motors in the main power supply section in the aux-
iliary frame and in the rf amplifier operate, and the meter panel
fluorescent lamps light.

c. Check the interlock circuits of the
AN/FRT-52 by rotating the INTERLOCK
switch on the main power panel through
all of its positions. The associated INTER-~
LOCK INDICATOR lamp should remain
lighted for all positions of the switch.

48. Tuning AN/FRT-52 on Carrier

a. General.
(1) Before the AN/FRT-52 can be

tuned for a specific type of oper-
ation (para 50 through 54), the side-
band exciter must be tuned to the
carrier frequency supplied by the
vmo section of the 0-330B/FR No.
1. This procedure must also be
performed when suppressed car-
rier operation is desired. The
sideband exciter is tuned to the
carrier frequency; then one or both
sidebands are generated by proper

application of the modulating sig-
nals as required by the particular
mode of operation. For cw oper-
ation, the sideband exciter is tuned
to the carrier frequency and the
first rf amplifier is keyed by an ex-
ternally connected telegraphkeyto
produce cw signals.

(2) The following tuneup procedures

are based on transmission of a
26.8-mc output frequency. Pro-
cedures for the determination of
the required vmo frequency and the
settings of the sideband exciter
controls for generation of this or
any other carrier frequency are
covered in paragraph 46.

b. Tuning O-330B/FR No. 1on Carrier.
Tune the O-330B/FR No. 1 to the calcu-
lated vmo frequency (3.45 mc for this
example as shown in paragraph 46a(2)) by
following the procedures below.

(1)
@)

&)
(4)
)

(6)

Set the BEAT switch to ON.

Plug the headset into the PHONES
jack.

Set the BAND-MCS switch to the
2-4 MC position.

Set the XTAL switch to the VMO
position,

Tune the MASTER OSCILLATOR
FREQUENCY control tothe check-
out frequency (listed below) closest
to the desired frequency dial read-
ing (3,450,000 for this example).
Note the direction of rotation used
in approaching the checkout fre-
quency. In the list of checkout fre-
quencies below, the two left-hand
digits of the dial readingare omit-
ted. The last 5 digits listed hold
true for any frequency from 2.0 to
4.0 me. -

-,-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

Vary the CALIBRATE control for
a zero beat. (At exactly zero beat,
the ZERO BEAT indicator lamp
should go out; near zero beat, it
will flicker on and off.) At some
checkout frequencies, zero beat
will be obtained only
from the headset and not from the
ZERO BEAT lamp.

3 inatin
indication
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(7)

®

(9
(10)
(11)
(12)
(13)

(14)

When the CALIBRATE control is
set ((6) above), use the CALI-
BRATE LOCK control to lock it
in place.

Tune the MASTER OSCILLATOR
FREQUENCY control to the de-
sired dial reading.

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

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

Turn the METER switchtothe HFO
position.

Set the HFO TUNING controltothe
position numerically closest tothe
MASTER OSCILLATOR FRE-
QUENCY dial reading.

Vary the HFO OUTPUT control to
obtain a one-quarter scale (ap-
proximately) reading onthe meter.
Adjust the HFO TUNING control
for the highest meter reading ob-
tainable.

Adjust the HFO OUTPUT control
until the required rf output level
for the sideband exciter is indi-
cated on the meter.

~ ¢. Tuning Sideband Exciter on Carrier
(fig. 16). Tune the sideband exciter to the
carrier frequency as follows:

1)

)
(3
(4)

)

(6)

Rotate the BAND MCS switch until
the associated BAND MCS indi-
cator is set at the proper position
(26.25-28.25 for this example).
Rotate the CARRIER INSERT con-
trol to the 10 position.

Set the METER SW switch to the
MF position.

Set the OUTPUT TUNING switch
to the proper position (16-32MC
for this example).

Rotate the OUTPUT TUNING con-
trol for a setting on the high fre-
quency (hf) portion of the tuning
dial which is slightly lower than
the selected carrier frequency
(slightly less than 26.8 mc for this
example).

Rotate the MF TUNING control

(M
@)

until 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: The mf portion of the tuning dial
should now correspond with the vmo fr -
quency supplied by 0-330B/FR No. 1 (3.45
me for this example).

Set the METER SW switch to the
RF position.

Increase the frequency setting of
OUTPUT TUNING control to the
first peak reading obtained on the
meter,

d. Tuning Rf Amplifier and Power Am-
plifier on Carrier. Tune the rf amplifier
and power amplifier to the carrier fre-
quency as follows:

Caution: When tuning and loading the rf
amplifier and power amplifier, do not ex-
ceed the following meter indications:

Meter Limits "
Main meter panel:
PA PLATE CURRENT (fig. 1)
At start of loading 0.75 amp
At end of loading 1.5 amp
PA SCREEN CURRENT 25 ma
Rf amplifier:
IPA PLATE CURRENT (fig. 24) 400 ma
MULTIMETER (with MULTIMETER | 15 ma
switch in DC IPA ISG position)

&)

(2

3

Set the controls on the rf ampli-
fier and power amplifier in ac-
cordance with the tuning chart sup-
plied with the equipment.

Note: The tuning chart supplied with th

equipment indicates readings with the AN/
FRT-52 connected to a dummy load. Equip-
ment installers should correct the tuning
charts to reflect actual field conditions.
Set the rf amplifier MULTIMETER
switch (fig. 24) to the RF 1ST
AMPL EP position,
Slowly rotate 1ST AMPL TUNING
control about its preset position
until a peak is obtained on the
multimeter.

Note: 1f the peak is off-scale, rotate th
OUTPUT ocontrol on the sideband exciter
(fig. 16) counterclockwise. If the peak is
on th low end of th scal , rotate th
OUTPUT control clockwise.



4)

()

(6)

M

(®)

&)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

Set the rf amplifier MULTIMETER
SWITCH (fig. 24) to the RFIPAEG
position,

Slowly rotate the IPA GRID
TUNING control about its preset
position until a peak is obtained on
the MULTIMETER.

Rotate the sideband exciter OUT-
PUT control (fig. 16) fully counter-
clockwise.

Depress the main power panel
OVERLOAD RESET switch (fig.

25).
Set the HIGH-VOLTAGE -circuit
hraalkar +tn +ha NN nngitinan
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power amplifier PLATE ON lamp
(fig. 23) should light. The indi-
cator on the top of the auxiliary
frame (fig. 1) should glow dimly
at first and should brighten after
1 or 2 seconds.

Rotate the sideband exciter OUT-
PUT control (fig. 16) until some
increase is observed on the rf am-
plifier IPA PLATE CURRENT
meter (fig. 24).

Rotate the IPA TUNING control
until a dip is obtained on the IPA
PLATE CURRENT meter.

Rotate the sideband exciter OUT-
PUT control (fig. 16) fully counter-
clockwise.

Caution: Before proceeding,
make sure the main power panel
OPERATE-TUNE switch (fig. 25)
is in the TUNE position.

Set the PA SCREEN switch to the
ON position.

Rotate the sideband exciter OUT-
PUT control (fig. 16) until an in-
crease is obtained on the main
meter panel PA PLATE CURRENT
meter.

Slowly rotate the PA TUNE con-
trol about its preset position until
a dip is obtained on the PA PLATE
CURRENT meter,

Rotate the sideband exciter OUT-
PUT control (fig. 16) fully counter-
clockwise.

Set the main power panel OPER-
ATE-TUNE switch (fig. 25) to the
OPERATE position.

17)

(18)

(19)

(20)

@1)

(22)

(23)

(24)

(29)

Repeat the procedures given in
(2), (3), (4), (5), and (10) above.
Rotate the rf amplifier IPA LOAD-
ING control (fig. 24) clockwise in
small increments. After each set-
ting, set the IPA LOADING switch
for maximum indication onthe IPA
PLATE CURRENT meter and ro-
tate the IPA TUNING control until
a dip is obtained on the IPA PLATE
CURRENT meter.

Rotate the power amplifier PA
LOAD control (fig. 23) so that the
AN/FRT-52 is shghtly under-
loaded.

Note: The AN/FRT-52 is underloaded
if the indication on the main meter panel
PA SCREEN CURRENT meter is high and
the indication on the PA PLATE CURRENT
meter is low, as compared with those val-
ues listed in the tuning chart supplied
supplied with the equipment.

Rotate the power amplifier PA
TUNE control (fig. 23) until a dip
is obtained on the main meter
panel PA PLATE CURRENT
meter,

Rotate the power amplifier PA
LOAD and OUTPUT LOADING con-~
trols (fig. 23) until a small in-
crease is obtained on the main
meter panel PA OUTPUT meter.
Slowly rotate the power amplifier
PA TUNE control (fig. 23) until a
dip is obtained on the main meter
panel PA PLATE CURRENT
meter,

Slowly rotate the rf amplifier IPA
LOADING control (fig. 24) until an
increase is obtained on the main
meter panel PA OUTPUT meter.
Slowly rotate the rf amplifier IPA
TUNING control (fig. 24) until a dip
is obtained on the IPA PLATE
CURRENT meter.

Repeat procedures (21) through
(24) above until maximum indi-
cation is obtained on the PA OUT-
PUT meter and minimum in-

dications are obtained on the IPA
PLATE CURRENT, PA DLATE
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CURRENT, and PA SCREEN CUR-
RENT meters
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49. 'Output Power Computation

The average power output measure in
kilowatts (kw) is calculated with the for-
mula Pgy = I2R. Iis the PA OUTPUT
meter indication; R is the antenna impe-
dance in kilohms. The peak envelope power
(pep) output is twice the average power
output (PEP = 2P4y). For a balanced an-
tenna (example 1) R = 0.6, for an unbal-
anced antenna (example 2) R= 0.072. The
following examples assume that the PA
OUTPUT meter indicated 3 amperes and
8.4 amperes respectively.

Examples:

1. P, = 122R Pep = 2P,
= 3% (0.6) = 2 (5.4)
= 9 (0.6) = 10.8 kw
= 5.4 kw

2. Py = I°R Pep = 2P,
= 8.42 (0.072) = 2 (5.08)
= 70.56 (0.072) = 10.16 kw
= 5.08 kw

50. Single-Sideband Operation

a. General. To tune the AN/FRT-52,
proceed as follows:

(1) Tune to carrier frequency (para
48).

(2) Apply two-tone test signal from the
two-tone generator to the sideband
exciter (b(2) through (9) below).

(3) Adjust for the proper outputsignal
from the rf amplifier (b(10) below).

(4) Check the amount of sideband dis-
tortion ‘(b(11) through (15) below).

(5) Tune for maximum power output
with minimum distortion (b(16)
through (20) below). :

(6) Substitute the actual modulating
signal for the two-tone test signal
and adjust the degree of carrier
of insertion desired (b(21) through
(23) below).

(7) Recheck for proper output and ad-
just the monitor controls (b(24)
through (27) below).
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Note: In the following procedures, it is
assumed that the lower sideband is being
used and that the modulating signal is ap-
plied to terminal board E3000 LINE 1 input
terminals of the auxiliary frame. To operate
with a modulating signal applied to the
LINE 2 input terminals or from a micro-
phone, substitute the monitor control panel
CHANNEL 2 switch and the CH 2 or MIKE
setting, respectively, of the sideband ex-
citer LSB switch in place of the CHANNEL
1 switch and CH 1 setting specified. For
upper sideband use, operate the USB switch
and USB GAIN control on the sideband ex-
citer instead of the corresponding LSB
controls specified.

b. Tuning Procedure for Single- Sideband
Operation. To tune the AN/FRT-52 for
single-sideband operation, proceed as
follows:

(1) Tune the AN/FRT-52 on the car-
rier as described in paragraph48.

(2) Set the sideband exciter LSB switch
(fig. 16) to the CH 1 position.

(3) Set the USB switch to the OFF
position,

(4) Set the LSB GAIN control to mid-
position,

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

(6) Set the monitor control panel
CHANNEL 1 switch (fig. 18) to the
TONE INPUT position,

(7) Set the two-tone generator AUDIO
OUTPUT control (fig. 21) to mid-
position.

(8) Set the sideband exciter METER
SW switch (fig. 16) tothe LSBposi-
tion.

(9) Adjust the sideband exciter OUT-
PUT control (fig. 16) and/or the
the two-tone generator AUDIO
OUTPUT control (fig. 21) for a
reading of -6 db on the sideband
exciter meter.

Caution; When the sideband ex-
citer METER SW switch is placed
in the USB, LSB, or RF position,
meter peaks should never exceed
100, because intermodulation dis-
tortion may become excessive be-
yond this point.

(10) Set the sideband exciter METER



(11)

(16)

SW switch (fig. 16) in the RF posi-
tion and adjust the OUTPUT con-
trol for an 8 ampere readingon the
main meter panel PA OUTPUT for
unbalanced output or for 2.9 am-
peres on the antenna RF meter
ammeters (on top of main frame)
for balanced output.

Set up the analyzer (fig. 14) as
described in paragraph 55b(1)
through (17) with the monitor con-
trol panel (fig. 18) ANALYZER
MONITOR switch ((12) para 62b)
set to the PA position

......... FOVMTITOAT oozt d A1

Set the analyzer IF ATTEN switch
(fig. 14) to the 20DB position,

Set the SWEEPWIDTH SELECTOR
switch to the 7TKC position.

Set the INPUT ATTENUATOR,
GAIN, and CENTER FREQ controls
to center the display on the crt.
Determine the distortion as de-
scribed in paragraph 55d.

Note: During the following procedure, the
AN/FRT-52 is tuned for maximum power
output while maintaining third harmonic dis-
tortion at least 35 db down.

Repeat the procedures given in

- paragraph 48d(2) through (24).

(17)

(18)

(19)

Note: When returning the AN/FRT-52,
the controls should require only slight ad-
justment. It may be necessary to compro-
mise between optimum tuning and distor-
tion; unloading the rf amplifier may
decrease the distortion appreciably, and a
slight detuning of the power amplifier may
decrease distortion without greatly affect-
ing the power output. The sideband exciter
output should be kept as low as possible.
Set the main power panel ALDC
ADJ control (fig. 25) fully counter-
clockwise and set the ALDC switch
to ON,

Slowly rotate the ALDC ADJ con-
trol until the indication onthe main
meter panel PA OUTPUT meter
just begins to drop.

Note the position of the sideband
exciter OUTPUT control (fig. 16)
and slowly rotate this control
clockwise If the indication on the
meter remains constant the ALDC
circuit is effective.

(20)

(1)

(22)

(24)

(29)

(26)

27)

Note: If the meter indication incr ases,
rep at the procedures given in(18)and (19)
above, until the meter indication remains
constant as the OUTPUT control is rotated
clockwise.

Return the sideband exciter OUT-
PUT control (fig. 16) to its orig-
inal position.

Set the monitor control panel
CHANNEL 1 switch (fig. 18) to the
LINE 1 INPUT position.

Set the sideband exciter METER
SW switch (fig. 16) to the RF posi-
tion.

3) Simultaneously adjustthe OUTPUT

and CARRIER INSERT controls for
the desired degree of carrier in-
sertion,

Note: For suppressed carrier operation,
leave the CARRIER INSERT control in the
0 position. For 10-percent carrier injection
( carrier down 20 db from full power), first
set the OUTPUT control so that the meter
reads 90 on audio peaks with the CARRIER
INSERT control setinthe 0 position; then,
rotate the CARRIER INSE RT control clock-
wise until the meter rises from 90 to 100
on audio peaks.

Recheck the power output (para
49) and third harmonic distortion
(para 53d) and readjust the tuning
controls if necessary.

Set the sideband exciter METER
SW switch (fig. 16) tothe LSBposi-
tion,

Adjust the sideband monitor CALI-
BRATE LSB control (fig. 12) until
the indication on the LLSB LEVEL
meter agrees with the reading on
the sideband exciter meter (fig.
16).

Set the sideband exciter METER
SW switch to the RF position.

51. Independent-Sideband Operation

a. General. Isb operation is essentially
the same as single-sideband operation
(para 50), except that both sidebands con-
tain intelligence. Each sideband must be

tuned,

independent of the other, for mini-

i A L R VvedTa g av/a 4ddidgl

mum d1stort10n and maximum power out-

put,
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Note: In the procedure detailed below, it is as-
sumed that the channel 1 input is applied to the
upper sideband and the channel 2 input is applied
to the lower sideband. If it is desired to switch the
channel inputs or if a microphone input is to be used
as one of the modulating signals, use the correspond-
ing CII 1, CH 2, or MIKE settings of the sideband
exciter LSB and USB switches (fig. 16).

b. Tuning Procedure for Independent-
Sideband Operation. To tune the AN/FRT-
52 for isb operation, proceed as follows:
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D
@)

(3

4)

()

(6)

(M

8)

)

(10)
(11)

(12)

Tune the AN/FRT-52 on the car-
rier as described in paragraph48.
Set the sideband exciter LSB switch
to,CH 1 and the LSB GAIN control
te'approximately one-quarter posi-
tion (fig. 16).

Rotate the CARRIER INSERT con-
trol to the 0 position.

Set the USB switch to OFF and the
USB GAIN control to one-quarter
scale.

Set the METER SW switch to the
LSB position.

Set the monitor control panel
CHANNEL 1 and CHANNEL 2
switches (fig. 18) to the TONE IN-
PUT positions.

Set the two-tone generator AUDIO
OUTPUT control (fig. 21) to mid-
position.

Adjust the LSB GAIN control for a
-9 db meter reading on the sideband
exciter (fig. 16).

Set the LSBswitchtothe OFF posi-
tion and set the USB switch to the
CH 2 position.

Set the METER SW switch to the
USB position.

Adjust the USB GAIN control for a
-9 db reading on the meter.

Set the METER SW switch to the
RF position and adjust the OUTPUT
control for an 8 ampere reading on
the main meter panel PAOUTPUT
meter for unbalanced output or for
2.9 amperes on the antenna rfam-
meters (on top of main frame) for
balanced output.

Note: 1In the following steps, the upper-
sideband output is checked for distortion
and the AN/FRT-52 is tuned. The lower
sideband is then checked for distortion. No
retuning should be necessary.

(13)
(14)
(15)
(16)
n
(18)
(19)

(20)

(21)

(22)

(23)

24)

(25)

(26)

Perform the procedures given in
paragraph 50b(11) through (15).
Perform the procedures given in
paragraph 48d(2) through (24).

Set the sideband exciter USB switch
(fig. 16) to the OFF position,

Set the LSB switch to the CH 1
position.

Perform the procedures given in
paragraph 505(11) through (15).
Perform the procedures given in
paragraph 48d(2) through (24).

Set the sideband exciter USB switch
to the CH 2 position.

Set the ALDC ADJ control on the
main power panel (fig. 25) fully
counterclockwise andsetthe ALDC
switch to on.

Slowly rotate the ALDC ADJ con-
trol until the indication onthe main
meter panel PA OUTPUT meter
just begins to drop.

Note the position of the sideband
exciter OUTPUT control (fig. 16)
and slowly rotate this control
clockwise. If the indication on the
main meter panel PA OUTPUT
meter remains constant,the ALDC
circuit is effective.

Note: If the meter indication increases,
repeat the procedures givenin (21) and (22)
above until the meter indication remains
constant as the OUTPUT control is ro-
tated clockwise.

Return the sideband exciter OUT-
PUT control (fig. 16) toits original
position,

Set the monitor control panel
CHANNEL 1 and CHANNEL 2
switches (fig. 18) to the LINE 1IN-
PUT and LINE 2 INPUT positions,
respectively.

Set the sideband exciter METER
SW switch (fig. 16) to the RF posi-
tion.

Simultaneously adjustthe OUTPUT
and CARRIER INSERT controls for
the desired degree of carrier in-

sertion,

Note: For suppressed carrier operation,
leave the CARRIER INSERT control inthe
O position. For 10-percent carrierinjection
(carrier down 20 db from full power), first
set the QUTPUT control so that the meter



reads 90 on audio p aks with the CARRIER
INSERT control set in the 0 position, and
then rotat the CARRIER INSERT control
clockwise until th met r reading rises
from 90 to 100 on audio peaks.

(27) Recheck the power output (para49)
and the harmonic distortion (para
55d) and readjust the tuning con-
trols if necessary.

(28) Set the sideband exciter METER
SW switch (fig. 16) to the LSB po-
sition.

(29) Adjust the sideband monitor CAL~

IBRATE LSB control (fig. 12) so
that the indication on the LSR
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LEVEL meter agrees with the
reading on the sideband exciter
meter (fig. 16).

(30) Set the sideband exciter METER
SW switch to the USB position.

(31) Adjust the sideband monitor CAL~
IBRATE USB control (fig. 12) so
that the reading onthe USB LEVEL
meter agrees with the reading on
the sideband exciter meter (fig.
16).

(32) Set the sideband exciter METER
SW switch to the RF position.

52. Double-Sideband Operation

a. Double-sideband operation is iden-
tical with independent-sideband operation
(para 51), except that only one modulating
signal is received by the AN/FRT-52, This
modulating signal is applied to both the
upper and lower sidebands. Assuming that
the modulating signal is received at the
channel 1 input of the AN/FRT-52, double-
sideband operation is identical with inde~
pendent-sideband operation (para 51) with
the following exceptions:

(1) Only the CHANNEL 1 switch need
be operated during the procedures
given in paragraph 51b(6) and (24).

(2) The USB switch is set to the CH 1
position when performing the pro-
cedures given in paragraph 515(9)
and (19).

b. If the modulating signalis received at
the channel 2 input of the AN/FRT-52, per-

form the procedure in paragraph 51 with
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the followmg exceptions:
(1) Only the CHANNEL 2 switch need

be operated during the procedures
given in 515(6) and (24).

(2) Set the LSB switch to the CH 2 po-
sition when performing the proce-
dures given in 515(2) and (16).

53. Am. Operation

Am, operation is identical with double-
sideband operation (para 52), except that
the carrier insertion level is adjusted for
50 percent. This is done by adjusting the
sideband exciter LSB GAIN and USB GAIN
controls (fig. 16) for a meter reading of
50 percent on audio peaks, and thenrotat-
ing the CARRIER INSERT control clock-
wise from O until the meter indication rises
from 50 to 100.

54. Cw Operation

Cw operation is accomplished by tuning
the AN/FRT-52 to the carrier frequency
(para 48) and then keying the carrier with
an externally connected telegraph key. To
prepare the AN/FRT-52 for cwoperation,
proceed as follows:

a. Tune the AN/FRT-52 to carrier fre-
quency as described in paragraph 48.

b. Adapt the AN/FRT-52 for cw opera~
tion (para 28f).

c. Set the monitor control panel MODE
switch (fig. 18) to the SBE CW position.

d. Set the isolationkeyer KEYING MODE
switch (fig. 22) to the 60 MA position.

e. Set the sideband exciter LSB and USB
switches (fig. 16) to the OFF positions.

f. Set the METER SW switch to the RF
position,

8. Depress the telegraph key and adjust
the OUTPUT control for an 8-~ampere indi-
cation on the main meter panel PA OUT-
PUT meter for unbalanced or for 2.9 am-
peres on the antenna rf ammeters (on top
of main frame) for balanced output.

55. Operating the Analyzer

a. General. Operation of the analyzer
can be divided into three categories: gen-
eral or searchoperation (b below), narrow
band or detailed analysis (¢ below), and

Aigtartinn measurements (A holauy Mem
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ical signals displayed on the analyzer crt
are described in e below.
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b. General or Search Operation. When
it is desired to determine the frequency of
the modulating signals or of the harmonics,
search operation is used. Search operation
can also be used to see the entire trans-
mitting spectrum. During this operation,
0-330B/FR No. 2 is adjusted until the de-
sired signal is centered on the crt. Toset
the analyzer for searchoperation, proceed
as follows:

52

1)
)
3

(4)
)
(6)
(M
8)
9
(10)
11

(12)

(13)

(14)

(19)

Set the CENTER FREQ control
(fig. 14) to the vertical marker.
Rotate the SWEEP WIDTH control
fully clockwise,

Rotate the IF BANDWIDTH control
fully clockwise.

Note: If the SWEEP WIDTH and IF BAND-
WIDTH controls are set fully counterclock-
wise, the centered signal will appear as
an elevated baseline or pip with hum super-
imposed.

Set the BRILLIANCE control for
the desired brilliance.

Set the SWEEPWIDTH SELECTOR
switch to the VAR position.

Set the FOCUS control for a sharp
trace.

Set the AMPLITUDE SCALE switch
to the LIN position.

Rotate the GAIN control midway
between 5 and 10.

Set the VIDEO FILTER switch to
the OFF position.

Set the AFC OFF switch to the off
position.

Set all the INPUT ATTENUATOR
switches up.

Set the monitor control panel AN-
ALYZER MONITOR switch (fig.
18) to the desired position.

Set the 0-330B/FR No. 2 BAND-
MCS switch (fig. 19) to the position
which includes the carrier fre-
quency. '

Set the XTAL switch on O-330B/
FR No. 2 to the VMO position,
Set the MASTER OSCILLATOR
FREQUENCY control on O-330B/
FR No. 2 to the position corre-
sponding to the carrier frequency.
A series of pips should appear on
the crt.

(a) The MASTER OSCILLATOR

FREQUENCY control (fx) in kil-
ocycles can be determined by use
of the formula
fo + 500
fX B N

Fo is the output carrier fre-
quency in kilocycles and N is de-
termined by the BAND-MCS
switch position as indicated in
(b) below. The followingexample
indicates the MASTER OSCIL-
LATOR FREQUENCY control
setting when the output frequency
is 26.8 mc.

f + 500
f=_Q_____-
P N

~ 26,800 + 500
8

2728300

3,412.50

(b) The value of N is determined by

the chart below.

BAND-MCS switch position

z,

@ = N

-4
-8
-16
16-32
32-64 1

(=230 JINY N Lo

(16) Adjust the analyzer H POS and V

(17)

(18)

POS controls (fig. 14) so that the
carrier frequency is horizontally
centered and the baseline is ver-
tically positioned on the 0 line,

Note: 1f the carrier is suppressed, no
carrier frequency pip will be indicated. In
this case, adjust the H POS control so that
the first upper and lower sideband pips are
equally spaced on either side of the verti-
cal O line.

Slowly adjust the O-330B/FR No. 1
MASTER OSCILLATOR FRE-
QUENCY control (fig. 19) until the
center onone sideband or harmonic
pip lies under the vertical 0 line.
Determine the frequency of the



sideband or harmonic pip (fg), with
the formula fg = Nfy - 500, Fg is
the displayed signal frequency in
kilocycles, £y is the MASTER OS-
CILLATOR FREQUENCY control
setting, and N is determined as in
(15) above. The following example
indicates the displayed signal fre-
quency if the MASTER OSCIL-
LATOR FREQUENCY control dial
setting is 3425.0.

f Nf - 500
S X

= [8 (3425)] - 500
= 27,400 - 500
= 26,900

C. Narrow-Band or Detailed Signal Anal-
ysis. When signals on acarrier and/or its
sidebands are so closely spaced in fre-
quency that their corresponding deflec-
tions tend to merge into each other, nar-
row-band operation is used. Essentially, in
this operation, the pattern on the crt is
spread out so that the signals may be ex-
amined. Three methods can be used to
spread the band ((1), (2), and (3), below).

(1) Spreading band by use of IF BAND-
WIDTH control. Tospreadthe band
by use of the IF BANDWIDTH con~
trol, proceed as follows:

(a) Center the band on the crt as
described in b above.

(b) Rotate the SWEEP WIDTH con-
trol counterclockwise.

(c) If necessary, use the CENTER
FREQ control to center the band,

(d) Adjust the IF BANDWIDTH con-
trol for optimum resolution.

Note: Rotation of the IF BANDWIDTH
control may result in increased or de-
creased pip height (fig. 27). Pip ampli-
tude may be returned to suitable level by
adjusting the GAIN control. When the IF
BANDWIDTH control is turned counter-
clockwise after optimum resolution is
reached, the resolving power will de-
crease and the sensitivity will be greatly
reduced (D, fig. 27). Maximum resolution
can berecognized by the presence of ring-
ing on one side of the pip (C, fig. 27).
Ringing can be seen more easily with the
VIDEO FILTER control in the OF F posi-

tion. Figure 27 (A through D) indicates
progressive variations in pip width ef-
fected by counterclockwise rotation of the
IF BANDWIDTH control.

(e) If necessary, the signals can be
further separated by setting the
SWEEP RATE control to alower
setting and readjusting the
SWEEP WIDTH and IF BAND-
WIDTH controls. If further sep-
aration is required, refer to (2)
below.

(2) Spreading band by use of AFC OFF
control. To spread the band by use
of the AFC OFF controi, proceed
as follows:

(a) Center the band on the crt as
described in b above.

(b) Set the AFC OFF control on.

(¢) If necessary, use the AFC OFF
and CENTER FREQ controls to
recenter the band.

(d) Set the SWEEP RATE control to
a rate less than 5 cps, depending
on the nature of the signals and
the desired frequency separation.
Note: With the controls set as described
above, each vertical division on the crt
equals 200 cps.

(e) Set the IF BANDWIDTH control
for optimum resolution ((d) (1)
above),

(3) Spreading band by use of SWEEP
WIDTH SELECTOR switch. The
simplest way to to spread the band
is to reduce the sweep by using the
SWEEP WIDTH SELECTOR switch.
When this switch is used, the if.
bandwidth, sweep width, and video
filtering is automatically set for
optimum resolution.

d. Distortion Measurements. When tun-
ing the AN/FRT-52 for ssb, dsb, isb, or
am. operation, distortion and power output
measurements are important considera-
tions. The distortion measurements are
basically a comparison of amplitude be-
tween a reference signal, such as the car-
rier or a harmonic, and any other signal
present, '

(1) During the tuning procedures for
the AN/FRT-52, the carrier is
modulated by two tones: 935 cps
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Figure 27. Analyzer displays, effect of IF BANDWIDTH control on resolution.
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Figure 28. Analyzer, typical two-tone distortion

test display.

and 2,805 cps. The levels of the
tones are adjusted for full scale
deflection on the crt. This full

@)

the reference level, set the IF
ATTEN switch to 0 DB position,
This position of the IF ATTEN
switch causes the upper portion of
the display to be deflected off the
crt and the -20- to -60-db portion
of the signal is displayed.

In the two-tone test, the odd order
distortion components are dis-
tributed symmetrically on either
side of the main output signals and
are located at separations equal to
the frequency difference between
the two tones. The distortion may
be readily read as db down from
the reference levels. When using
935- and 2,805-cycle tones, the
odd order distortion terms are 38
db down, and the carrier is sup-
pressed more than 40 db because
there is no deflection at the vertical
0 line on the calibrated scale. Re-
fer to figure 28.

e. Interpretation of Anglyzer Displays
(fig. 29). The following paragraphs de-
scribe certain common waveforms which
may be displayed on the analyzer.

(1) A constant carrier (A and B, fig.

scale deflection is considered as
the 0-db reference level. Major
inband intermodulation components
displayed may be measured in
reference to the 0-db level over a
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40-db range. Toexamine distortion
products from 40 to 60 db below

29) appears as a deflection of fixed
height.



(2)

(3)

(4)

)

(6)

An amplitude-modulated carrier
(C and D, fig. 29) appears as ade-
flection of variable height. Non-
constant tone modulation of low
frequency produces a series of pips
that vary in height; the number of
pips is determined by the modula-
tion frequency. The nature of the
presentation depends on the scan-
ning width. As the modulation fre-
quency increases, the pips move
toward the outer edges of the crt,
and the sidebands tend to become
visible. When the modulation fre-
quency is increased, it becomes
possible to separate the sidebands
by reducing the the sweep width.
The IF BANDWIDTH control will
enable further separation. The
higher the modulation frequency,
the farther away these sidebands
will move from the carrier signal.
Because of possible nonlinear am-
plification of the analyzer or non-
uniform generator output, or both,
over a wide band, the sidebands
may appear unequal in height even
though they are of equal strength.
Their relative heights may vary as
the generator is tuned and as the
deflection moves from one end of
the screen to the other.
Single-sideband modulation ap-
pears as two carriers of slightly
different frequency ((7) below).

A carrier frequency modulated at a
low rate appears to wobble side~
ways.

Cw operation appears as a pulsing
carrier signal atthe rate of keying.
for rapidly keyed signals, the ver-
tical deflection and the baseline
trace are seen simultaneously.

An mcw signal appears as a cw
signal of periodic varying height.
If the modulation rate is high, side-
bands will appear as explained in
(2) above.

Two signals which are so close in
Irequency as to cause aural inter-
ference or beats may appearonthe
screen as a single deflection, vary-
ing in height as with a madulated

(8)

(a) Periodic transients,

signal (E, fig. 29). As the fre-
quency separationis increased, the
deflection appears as if modulated
on one side only. Further increase
of frequency will cause a break in
the apex of the deflection (F, fig.
29). If the sweep width is reduced,
the respective deflection will grad-
ually separate. Further separation
is effected in accordance with the
procedure given in ¢ above.
Transient disturbances appear as
signals on the sweep axis. Tran-
sient disturbances are classified
as periodic or aperiodic tran-
sients,

such as
those produced by motors, vi-
brators, and buzzers, appear as
signals moving along the fre-
quency sweep baseline to the
right or left. Thus, anaccelerat-
ing engine will produce a set of
deflections which may move first
in one direction, slow down, stop,
and then move in an opposite di-
rection, If the transient disturb-
ance is synchronized with the 60-
cycle line, the noise appears as a
fixed signal which does not move
on the screen when the noise
source is varied but only varies
in height. Such deflections may
appear as amplitude-modulated
signals or as a steady carrier.

(b) Aperiodic transients, such as

9

(10)

static, appear as irregular de-

flections and flash along the

whole frequency sweep axis.
Image signals can be distinguished
from normal signals by their
movement in an opposite direction
with respect to normal signals on
the screen when the external os-
cillator is being tuned.
Harmonics, produced by the beat of
every strong signal with harmonics
of the analyzer oscillator, can be
distinguished from other signals
because they move on the screen
tmore rapidiy when tuning than the
normal signals (twice as fast for
second harmonics). Generally, a
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reduction of gain and/or a reduc-
tion in generator output will elim-
inate this type of spurious signal.

(11) Diathermy or other apparatus that
uses an unfiltered or ac power sup-
ply will produce a periodic-type
disturbance which will cause ade-
flection to appear on certain por-
tions of the screen and disappear on
other portions. This is due to the
fact that such equipment emits a
pulsating signal synchronized with
the ac power line. Toexamine sig-
nals which are synchronized tothe
ac line frequency, adjust the
SWEEP RATE control for the best
presentation across the entire
screen,

(12) Excessive signal level causes the
deflection to break up intoaseries
of parallel deflections somewhat
similar to sidebands. Attenuation
of the input signal level will remedy
this situation.

56. Stopping Procedure

The AN/FRT-52 may be placed in
standby operation or completely turned off.
For standby operation, or when the off-
time of the transmitter will not exceed
48 hours, the 0-330B/FR is left on to
maintain maximum oscillator stability.
Normal stopping procedure takes at least
5 minutes. Emergency stopping procedure
may be accomplished by removing the
primary source of power with a switch
external to the equipment.

a. Standby. To place the AN/FRT-52 in
the standby operation, set the controls in
the following chart to the positions indi-
cated.

Note: When shutdown time will not exceed 5
minutes and equipment is operating normally, oper-
ate only the HIGH VOLTAGE circuit breaker as in-
dicated below.

Component Controll Position

HIGH VOLTAGE
circuit breaker
PA SCREEN OFF
switch
MAIN POWER Off
circuit breaker
EXCITER switch | STANDBY
POWER switch OFF
MAIN POWER OFF

Main power panel Off position

Sideband exciter

Sideband monitor

switch
Analyzer ILLUMINATION | Counterclock-
control wise

Two-tone generator | POWER switch OFF
Isolation keyer POWER switch OFF

b. Stopping. If the transmitter off-time
is expected to exceed 48 hours, stop the
AN/FRT-52 by performingthe procedures
indicated in a above and set the controls
to the positions indicated in the chart
below,

Control Posi-

Component tion

0-330B/FR's No. 1
and No. 2

Auxiliary frame (rear)| Circuit breaker CB3000 | Off

POWER switch OFF

Note: All equipment in the auxiliary frame may be simultaneously
deenergized by setting circuit breaker CB3000 to the OFF position.

N

A, CONSTANT CARRIER SIGNAL AT
APPROXIMATELY MAXIMUM SWEEP WIDTH.

B. APPEARANCE OF CONSTANT CARRIER AT
REDUCED SWEEP WIDTH.

C. AMPLITUDE - MODULATED SIGNAL, SHOW—
ING CARRIER AND TWO SIDEBANDS

o LS

D. snuz AM SIGNAL AS C AT REDUCED
EEP WIDTH, CARRIER REMAINS AT SWEEP WID'
CENTEQ OF SCREEN.

E. Two INYERrEmNG CARRIERS AT MAXIMUM

F. SAME SIGNALS AS E AT REDUCED SWEEP
WIDTH, RESULTING m luPﬂovEu SEPARA~
TION OR RESOLUT!

Tu&szo -475-12-46

Figure 29. Typical analyzer waveshape displays.
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Section IV. OPERATION UNDER UNUSUAL CONDITIONS

57. General

If the power amplifier fails to function
properly, it is possible to operate the AN/
FRT-52 at reduced output power as a 1-
kilowatt (kw) transmitter. To do this,
the output of the rf amplifier is wired
directly to the transmitting antenna rather
than to the power amplifier. The following
paragraphs describe the procedures for
connecting and tuning the AN/FRT-52 for
1-kw operation.

58. Connections for 1-Kw Operation

To connect the AN/FRT-52 for 1-kw
operation, proceed as follows:

a. Set the main power panel MAIN
POWER circuit breaker to the off position.

Warning: Before proceeding, make cer-
tain that the rf and power amplifiers and
all capacitors in the power amplifier are
deenergized.

b. Remove the nut that secures one end
on the connecting strap to capacitor C928
(fig. 30).

¢. Remove the screw that holds the
other end of the connecting strap to capac-
itor C911. Remove the connecting strap.

d. Remove plug P1009, normally con-
nected to jack J901 (fig. 31), and connect
it to the bottom of feedthrough connector
CP901 (fig., 30 and 31).

e. Connect the connector end of cable
assembly CA-582 (fig. 31) to the upper
end of CP901,

f. Connect the braided and coaxial leads,
on the other side of cable assembly CA-
582, to terminals A and B, respectively,
of the capacitor mounting board (fig. 31).

59. Tuning for 1-Kw Operation

a. General. Tuning the AN/FRT-52 for
1-kw operation is essentially the same as
tuning it for 10-kw operation. The follow-
ing subparagraphs give the procedures for
tuning the AN/FRT-52 for carrier fre-

S I AT mceN ~..
quency for 1-kw opcration (b below) and

then adjusting it for the desired mode of

i v v la T T A A
operation {c through g below).

b. Tuning on Carrier.

@)
@)

3

(4)

®)

(6)

0

(8)

®)

(10)

Perform the procedures given in
paragraphs 48a, b, and c.

Set the controls on the rf amplifier
in accordance with the tuning chart
supplied with the equipment,

Note: The tuning chart supplied with the
equipment indicates readings with the AN/
FRT-52 connected to adummy load. Equip-
ment installers should correct the tuning
chart to reflect actual field conditions.

Set the rf amplifier MULTI METER
switch (fig.24) tothe RF 1ST AMPL
EP position,

Slowly rotate the 1ST AMPL TUN-
ING control about its preset posi-
tion until a peak is obtained on the
MULTI METER.

Note: If the péak is off-scale, rotate the
OUTPUT control on the sideband exciter
(fig. 16) counterclockwise. If the peak is
on the low end of the scale, rotate the
OUTPUT control clockwise.

Set the rf amplifier MULTIMETER
switch (fig. 24) to the RF IPA EG
position.

Slowly rotate the IPA GRID TUN-
ING control about its preset posi-
tion until a peak is obtained on the
MULTI METER.

Rotate the sideband exciter OUT-
PUT control (fig. 16) fully counter-
clockwise.

Depress the main power panel
OVERLOAD RESET switch (fig.
25).

Set the HIGH VOLTAGE circuit
breaker to the ON position. The
power amplifier PLATE ON lamp
(fig. 23) should light. The indicator
on top of the auxiliary frame
should glow dimly at first and
should brighten after 1 or 2
seconds.

Rotate the sideband exciter OUT-
PUT control (fig. 16) until some
increase is observed on the rf
ampiifier IPA PLATE CURRENT
meter (fig. 24).

1) Rotate the IPA TUNING control
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(12)

(13)

(14)

(19)

COAXIAL THERMOCOUPLE  ANTENNA c928 CONNECTING coll
CONNECTOR  TC900 CONNECTION STRAP
BRACKET \ TERMINAL

\ AN BOARD

HANDLES

TUBE
CLAMP

vs00

TM5820-475-12-47

Figure 30. Main frame, upper rear view.

until a dip is obtained on the IPA
PLATE CURRENT meter.

Rotate the sideband exciter OUT-
PUT control (fig. 16) fully counter-
clockwise.

Set the main power panel OPER-
ATE-TUNE switch (fig. 25) to the
OPERATE position.

Repeat the procedures given in
(3), (4), (5), (6), and (10) above.
Rotate the rf amplifier IPA LOAD-
ING control (fig. 24) clockwise in

(16)

small increments. After each set-
ting, set the IPA LOADING switch
for maximum indication onthe IPA
PLATE CURRENT meter and ro-
tate the IPA TUNING control until
a dip is obtained on the IPA PLATE
CURRENT meter.

Rotate the power amplifier OUT-
PUT LOADING control (fig. 23)
until a small increase is obtained
on the main meter panel PA OUT-
PUT meter.



1n

CA-582

A CAPACITOR 8
MOUNTING
BOARD

PI009
_{cPson

‘WI004

PI004

4904
B TM5820~475~12 - 48

Figure 31. AN/FRT-52 connected for emergency operation.

Slowly rotate the rf amplifier IPA
TUNING control (fig, 24) until a

dip is obtained on the IPA PLATE
CURRENT meter.

(18) Slowly rotate the IPA LOADING

control until am increase is ob-

tained in the main meter panel
PA OUTPUT meter.
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(19) Slowly rotate the rf amplifier IPA
TUNING control (fig. 24) until a
dip is obtained on the IPA PLATE
CURRENT meter.

Note: Repeat the procedures given in
(16), (17), (18), and (19) until a maximum
indication is obtained on the IPA PLATE
CURRENT meter.

c. Single-Sideband Operation. Tuning
procedures for single-sideband operation
are identical with the procedures con-
tained in paragraph 50b, except for the
procedures given ir (16). Perform (2)
through (19) in b above. The procedures
given in bh(2) through (19) replaces those
in paragraph 50b(16).

d. Independent-Sideband Operation.
Tuning procedures for independent-side-
band operation are identical with the pro-
cedures containedinparagraph 51b, except
for (14) and (18). Instead of performing
procedures (2) through (24) of paragraph
48d as indicated in 58b(14) and (18), per-
form the procedures given in b(2) through
(19) above.

e. Double-Sideband Operation.

(1) Double-sideband operationis iden-
tical with independent sideband op-
eration (para 51), except that only
one modulating signal is received
by the AN/FRT-52. If the modulat-
ing signal is received at the chan-
nel 1 input to the AN/FRT-52,
perform the procedures given in
paragraph 51b with the following
exceptions:

(a) In procedures (6) and (24), only
the CHANNEL 1 switch need be
operated.

(b) In procedures (9) and (19), the
USB switch is set to the CH 1
position,

(¢) In procedures (14) and (18), in-
stead of performing the proce-
dures given in 48d(2) through
(24), perform procedures bh(2)
through (19) above.

(2) If the modulating signal is re-
ceived at the channel 2 input tothe
AN/FRT-52, perform the proce-
dures in paragraph 51b with the
following exceptions:
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(a) In procedures (6) and (24), only
the CHANNEL 2 switch need be
operated.

(b) In procedures (2) and (16), set
the LSB switch to the CH 2 posi-
tion.

(c) In procedures (14) and (18), in-
stead of performing the proce-
dures given in 48d(1) through
(24), perform procedures b (2)
through (19) above.

f. Am. Operation. Am, operation is
identical with double-sideband operation
(e above) except that the carrier insertion
level is adjusted for 50 percent. This is
done by adjusting the sideband exciter
LSB GAIN and USB GAIN controls (fig.
16) for a meter reading of 50 percent
on audio peaks and then rotating the CAR-
RIER INSERT control clockwise from 0
until the meter indication rises from 50
to 100.

g. Cw Operation. Cw operation is ac-
complished by tuning the AN/FRT-52 on
carrier (para 48) and then keying the car-
rier with anexternally connected telegraph
key. To prepare the AN/FRT-52 for cw
operation, proceed as follows:

(1) Tune the AN/FRT-52 on the car-
rier as described in paragraphs
48a, b, and ¢ and perform the pro-
cedures given in b(2) through (19)
above,

(2) Connect a telegraph key tothe AN/
FRT-52 (para 28&f).

(3) Set the monitor control panel
MODE switch (fig. 18) to SBE CW
operation,

(4) Set the isolation keyer KEYING
MODE switch (fig. 22) to the 60
MA position,

(5) Set the sideband exciter LSB and
USB switches (fig. 16) to the OFF
position.

(6) Set the METER SW switch to the
RF position,

(7) With the telegraph key depressed,
adjust the sideband exciter OUT-
PUT control to 7 for the correct
rf output to drive the 1-kw portion
of the AN/FRT-52.



CHAPTER 3
MAINTENANCE INSTRUCTIONS

Section I. OPERATOR’S MAINTENANCE

60. Scope of Operator’s Maintenance

The following is a list of maintenance
duties normally performed by the operator
of the AN/FRT-52. The procedures donot
require special tools or test equipment.

a. Preventive maintenance (para 61).

b. Visual inspection (para 62).

. Operational checks (para 63).

d. Replacement of fuses (para 64).

e. Replacement of indicator lamps (para
64).

1. Checking cable connections (para 28
and 30). ‘

61. Operator’s Preventive Maintenance

a. DA Form 11-238. DA Form 11-238
(fig. 32 and 33) is a preventive maintenance
checklist to be used by the operator and
unit repairman. Items 1 through 12 are
performed by the operator, and items 13
through 25 are performed by the unit re-
pairman. Items not applicable to the AN/
FRT-52 are lined out in the figures. Ref-
erences to the ITEM block in the figures
are to paragraphs that contain additional
maintenance information pertinent to the
particular item. Instructions appear onthe
form,

b. Items. The information shown inthis
Subparagraph is supplementary to DA
Form 11-238. The item numbers corres-
pond to the ITEM numbers on the form,

Item Maintenance procedure

2 | Use a clean cloth to remove dust, dirt, moisture,
and grease from the microphone, headset, and
front panel controls. If necessary, wet the
cloth with Cleaning Compound (FSN 7930-395-
9542); clean the parts and wipe them with a clean
dry cloth,

3 | All controls should work smoothly and control
knobs should be tight on the shaft. Tighten all
lnose knobs and be surc that knobs do not rub
against the front panel.

4 | Check all meter readings against those listed in
the tuning chart supplied with the equipment.

Item Maintenance procedure

Report any great discrep incies to the proper
personnel,

5 | Make sure all panels and doors are secured prop-
erly. Tighten any doors or panels that are loose.
6 | Remove rust from units and touch up bare spots
with paint,

7 | Repair any cuts in the insulation by covering them
with rubber tape and then with friction tape.
Report the condition of any cables or cords that
are beyond repair to the unit repairman.

11 | Clean the windows of the power amplifier and high
voltage rectifier with a clean dry cloth. If nec-
essary, wet the cloth with soap and water, clean
the windows, and thoroughly dry them with a
clean dry cloth,

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

62. Visual Inspection

a. When the equipment fails to perform
properly, turn off the power and check for
the conditions listed below. Do not check
any items with the power on.

(1) Wrong settings of switches and
controls. (Refer to the tuning chart
supplied with the equipment,)

(2) Cables or antenna lead-in wire
poorly connected (para 28).

(3) Disconnected cables or plugs.

(4) Interlock switches not closed prop-
erly.

(5) Burned out fuses (usually indicates
some other fault),

b. If the above checks do not locate the
trouble, proceed to the operational check-~
list (para 63),

63. Operational Checklist

a. General. The operational checklist
will help the operator to locate the trouble
quickly. The corrective measures are used
to repair the trouble, If the corrective
measures listed do not restore normal
equipment performance, troubleshootingis
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required by the unit repairman. Note on
the repair tag what corrective measures
were taken and how the equipment per-

formed at the time of failure.

b. Procedure. Perform the procedures
given in ¢ below. Observe the equipment

operation and perform the necessary cor-
rective measures.

Note: Befor proceeding, be sure that an ant nna

or dummy load is connected to th output terminals

of the AN/FRT-52.
c. Checklist.

Action

Normal indication

Corrective measure

10.

11.

12,
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. Setauxiliary frame circuit breaker

CB3000 (fig. 2) to the on posi-
tion.

Set the MAIN POWER switch on
sideband monitor to the ON
position (fig. 31).

Rotate the ILLUMINATION con-
trol on the analyzer fully clock-
wise.

Set the POWER switch on the two-
tone gen rator to the ON posi-
tion.

Set the POWER switch on O-330B/
FR's No. 1 and No. 2 to the ON
position.

Determine the vmo frequency
required for the desired oper-
ating frequency (para 46) and
then tune O-330B/FR No. 1 to
this frequency.

Tune O-330B/FR No. 2 for the
desired carrier frequency as
described in 55b(13), (14) and
(15).

Adjust the analyzer controls as
described in 555(1) through (11).

Set the POWER switch on the
sideband exciter to the ON posi-
tion. ’

S t the EXCITER switch on the
sideband exciter to the ON posi-
tion.

Tune the sideband exciter on car-
rier (para 480). ’

Set the MAIN POWER circuit
breaker on the main power panel
to the on position.

The auxiliary frame blower motor
starts.

The associated MAIN POWER lamp
lights.

The power lamp and the panel lamps
on the analyzer light.

The MAIN POWER lamp on the two-
tone generator lights.

The MAIN POWER lamp on each
0-330B/FR lights.

OUTER OVEN and INNER OVEN
lamps light.

The required rf output is produced
as indicated by the front panel
meter.

The required rf output is produced
as indicated by the front panel
meter.

A sharp bright trace appears on the
crt.

The power lamp on the exciter power
supply lights.

The OVEN lamp on the sideband ex-
citer lights.

The EXCITER lamp on the sideband
exciter lights.

The required rf output is produced as
indicated by the OUTPUT meter.

The AC POWER lamp on the power
amplifier lights.

The TUNE lamp on the power ampli-
fier lights.

The INTERLOCK INDICATOR lamp
on the main power panel lights for
any position of the INTERLOCK
switch except the TIMER and NOR-
MAL positions.

The blower motor on the rf amplifier
starts. ’
All tubes in the high voltage r ctifier

light.

Check the power input connections
(para 28).

Check front fan fuse F3000 (fig. 2).

Check the MAIN 2A fuse (fig. 12).

Check the MAIN POWER lamp.

If none of the lamps light, check the
two 2 amp fuses on the analyzer
power supply (fig. 2).

If only one lamp does not light,
check that lamp.

Check the MAIN 2A fuse.

Check the MAIN POWER lamp.

Check the POWER fuse on the rear
apron (fig. 39).

Check the MAIN POWER lamp.

Check the OVENS fuse on the rear
apron (fig. 39).

Check the lamps.

Higher echelon repair required.

Higher echelon repair required.

Higher echelon repair required.

Check the exciter power supply
MAIN fuse.

Check the power lamp.

Check the OVEN fuse on the ex-
citer power supply.

Check the OVEN lamp.

Check the EXCITER lamp.

Check the B+ fuse on the exciter
power supply.

Higher echelon repair required.

Check the MAIN BLOWER PH1 and
PH2 fuses on the relay panel.

Check the AC POWER lamp.

Make certain that the OPERATE-
TUNE switch on the main power
panel is in the TUNE position.

Check the MAIN BLOWER PH1
fuse on the relay panel.

Check the TUNE lamp.

Check all interlocks in the main
frame (para 47c).

Check the INTERLOCK INDICATOR
lamp.

" Check the IPA BLOWER fuse.

Check the associated fuse.
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Action

Normal indication

Corrective measure

13. Tune the rf amplifier to carrier
frequency in accordance with
procedures in 48d(1) through
6).

14. Set the HIGH VOLTAGE circuit
breaker on the main power
panel to the on position.

15. Start tuning the power amplifier
on carrier in accordance with
procedures in 48d(9) through
(15).

16. Set the OPERATE-TUNE switch on
the main power panel to the OP-
ERATE position.

17. Continue tuning the rf amplifier
and the power amplifier in ac-
cordance with procedures in
48 d(17) through (24).

Note: For cw operation, perform
steps 18 through & below. For any

other mode of operation, proceed to
step 25 below.

18, Set the POWER switch on the iso-
lation keyer to the on (up) posi-
tion.

19. Set the KEYING MODE switch on
the isolation keyer to the 60
MA position.

20. Set the POWER switch on the side-
band exciter to the OFF position.

21. Remove the jumper from between
terminals 23 and 24 of terminal
board E3002 (fig. 48) and connect
an external telegraph key between
these two terminals.

22. Set the MODE switch on the
monitor control panel to the
SBE CW position.

Neither the IPA BIAS nor the PA

BIAS lamps on the relay panel light.

The PA BIAS meter on the auxiliary
meter panel indicates 230 volts.
The FILAMENT PRIMARY meter on
the main meter panel indicates 230
volts.

The DRAWER INTERLOCK lamp on
the rf amplifier should not light.

" The fluorescent light in auxiliary
meter panel lights.

The fluorescent lights in main meter

panel light.

The fan motor at the rear of the aux-
iliary frame starts.

The blower motor in the main frame
starts.

The FILAMENT TIME timer on the
relay panel registers elapsed time.

The required rf output is produced
as indicated on the MULTI METER.

After 5 seconds:
PLATE ON lamp on the power am-
plifier lights. The red light on top
of the auxiliary frame glows dimly
for 5 seconds and then glows with
full brightness. All tubes in the
high voltage rectifier have a dull
purple glow for 5 seconds and then
glow bright purple. The PLATE
TIME timer on the relay panel
indicates elapsed time.

The correct rf output is produced as
indicated on the front panel meters.

The OPERATE lamp on the power
amplifier lights.

The correct rf output is produced as
indicated on the front panel meters.

The associated POWER lamp 1fghts.

The PA OUTPUT meter does not
indicate any output current.

Higher echelon repair required.
Higher echelon repair required.

Higher echelon repair required.

Tighten the rf amplifier in the main
frame.

Higher echelon repair required.

Check the PA FIL fuse on the relay
panel.
Check the MAIN BLOWER PH1 fuse

v naneal
on the I‘G}a_y panei.

Check the REAR FAN fuse on the
relay panel.

Check the three MAIN BLOWER
fuses on the relay panel.

Check the PA FIL fuse.

Check the B+ fuse on the rf ampli-
fier.

Check the IPA FIL fuse on the rf
amplifier. .
Check the IPA BIAS fuse on the rf

amplifier.
Check the timer fuse on the relay
panel.
Check the PLATE ON lamp.
Check the red light.
Check the associated fuse.
Higher echelon repair required.

Higher echelon repair required.

Check the OPERATE lamp.

Higher echelon repair required.

Check the MAIN fuse.
Check the POWER lamp.
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Action

Normal indication

Corrective measure

23. Set the POWER switch on the side-
band exciter to the ON position.
24. Close the telegraph key.

25. Operate the AN/FRT-52 for the
desired mode of operation (para
50 through 53).

The corrent rf output is produced as

indicated on the front panel meters.

The correct rf output is produced as

indicated on the front panel meters.

One or both meters on the sideband
monitor indicate the level of the

Check the B+ and B+ fuses on the
isolation keyer (fig. 22).
Higher echelon repair required.

Check the B+ fuse on the sideband
monitor (fig. 12).

sidebands.

64. R placement of Lamps and Fuses

Three types of lamps are contained in
the AN/FRT-52. The lamps mounted in
the power amplifier and the relay panel
are screwbase 115-volt lamps. Other
indicator lamps in the AN/FRT-52 are

bayonet base 6-voltlamps. Lamps used for
illumination are standard incandescent
and fluorescent lamps. No special instruc-
tions are required for replacement of the
lamps. All fuses in the AN/FRT-52 are
cartridge-type fuses and require no special
replacement instructions.

Section 1l. SECOND ECHELON MAINTENANCE

65. Scope of Second Echelon Maintenance

The following is a list of maintenance
duties normally performed at second ech-
elon by the organizational repdirman of
the AN/FRT-52. The tools, materials, and
test equipment required for the perform-
ance of these duties are listed in para-
graph 66.

Preventive maintenance (para 67).
Lubrication (para 68).

Visual inspection (para 69).
Troubleshooting (para 70).

Tube testing (para 71).

Replacement of components (para 72).
. Replacement of defective tubes (para
71) and crystals.

B RO DD

66. : Tools, Materials, and Test Equipment
R quired

The tools, materials, andtestequipment
required for second echelon maintenance
are listed below:

a. Tools. Tool Kit TK-87/U contains all
tools required for second echelon mainte-
nance.

b. Materials.

(1) Cleaning compound.

(2) Cleaning cloth,

(3) Lubricating Oil, General Purpose,
Preservative (PL-Special).

(4) Fine sandpaper.
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c. Test Fguipment.
(1) Multimeter TS-352/U.
(2) Electron Tube Test Set TV-7/U.
(3) Headset HS-33A.

67. Second Echelon Preventive Maintenance

a. DA Form 11-238. Items 13 through
25 of DA Form 11-238 (fig. 32 and 33) are
preventive maintenance checks to be per-
formed by the unit repairman. Ifems not
applicable to the equipment are lined out
in the figures. Additional preventive main-
tenance information concerning items 2
through 7, and 11 on DA Form 11-238 will
be found in paragraph 61. Instructions
appear on the form.

'b. Items. The information shown inthis
subparagraph is supplementary to DA
Form 11-238. The item numbers corre-
spond to the ITEM numbers on the form.

Warning: Obtain permission to discon-
nect all power before performing the fol-
lowing operations. When power to the
equipment is disconnected, some capac-
itors still may retain voltage of dangerous
potential. Before touching exposed elec-
trical parts, short-circuit the part to
ground with the shorting bar supplied with
the equipment (fig. 2). When maintenance
is completed, reconnect the power, and
check for satisfactory operation.



Item Maintenance procedure

15 | Make certain that all crystals in the sideband
Xxciter are properly seated.

16 | Check the circuit breakers at the rear of the aux-
iliary frame for excessive pitting,

19 | Make certain that all switch and control exten-
sions on the power amplifier are tight.

20 | Check the terminal board connections at the rear
of the units in the auxiliary frame.

68. Lubrication

Lubrication instructions for the unit re-
pairman consists of lubricating cabinet
door hinges and latches and component
slide mechanisms (fig. 46). Contacting
surfaces of the door and slide mechanisms
must be cleaned and lightly lubricated
with oil (PL-Special) atperiodic intervals.

69. Visual Inspection

Before operating the equipment, inspect
it for the following defects:

a. Improper seating of pluckout units.

b. Loose or broken connections on ter-
minal boards.

C. Loose or damaged interconnecting
cables.

d. Discolored, loose, or broken glass

resistors, insulators, and vacuum capac-
itors.

e. Damaged glass or bentpointers inthe
front panel meters.

70. Equipment Performance Ch cklist

a. General. The equipment performance
checklist is a procedure used to system-
atically check equipment performance. All
corrective measures which the unit re-
pairman can perform are given in the

Carrective measures column. When using

the checklist after initial installation, start
at the beginning and follow each step in
order; thereafter, perform the starting
procedures (para 47) and begin with step
No. '11. If the indicated corrective meas-
ures do not fix the equipment, trouble-
shooting is required by higher echelon.
Note the equipment performance on the
repair tag and what corrective measures
were taken,

b. Procedure. Operate the equipmentas
indicated in the following checklist.

Caution: Before proceeding, be sure that
all controls are in the positions indicated
in the tuning chart supplied with the equip-
ment and that all power switches are in
their off position.

Step | Item or component Action

Normal indication Corrective measures

1 | Antenna Connect antenna or dummy
load to antenna terminals
of AN/FRT-52 (para 29).

Make certain that all doors,
covers, and components
are properly secured.

Set all controls in accord-
ance with the instructions

oy

- 2 | Interlocks

3 | All components

iven in paragraph 46.
et circuit breaker CB3000

4 | Auxiliary frame
(fig. 2) to the on position.

HE»a®

5 | Sideband mon- Set the MAIN POWER
itor switch to the ON position.

6 | Spectrum Rotate the ILLUMINATION
control on the analyzer

fully clockwise.

The auxiliary frame blower

The associated MAIN

The power lamp and panel

Make certain that plug
P3008 (located below
the blower motor) is
properly seated.

Check the capacitor
mounted below the
blower motor.

Make certain that the
associated power cord is
connected to the power
strip.

Make certain that the
power cord is con-
nected to the power
strip and cable CA-432
between the analyzer
and the analyzer
power supply (para
28 and fig. 48) is
properly connected.
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motor starts.

POWER lamp lights.

lamps light.




Item or compon nt

Action

Normal indication

Corrective measures

Two-tone
g nerator

0-330B/FR's
No. 1 and
No. 2

Sideband ex-
citer assem-
bly

Sideband exciter

Set the POWER switch to
th ON position.

Set the POWER switch on
each unit to the ON posi-
tion.

Set the POWER switch to
the ON position.

Set the EXCITER switch to
the ON position.

The MAIN POWER lamp
lights.

The associated MAIN
POWER lamp lights.

OUTER OVEN and INNER
oven lamps light.

The power lamp on the ex-
citer power supply lights.

The EXCITER lamp on the
sideband exciter lights.

Make certain that the
power cord is con-
nected to the power
strip.

Make certain that the
power cord is con-
nected to the power
strip.

Make certain that the
power cord on the
analyzer is connected
to the power strip
and that cable CA-
346 (between the side-
band exciter and ex-
citer power supply
(para 28 and fig. 48))
is properly connected.

Check tubes V401 and
V402 in the exciter

power supply (fig. 38).

Step
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R

F
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M

A

N

C

E P
12
13
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0-330B/FR's
No. 1 and No.
2

0-330B/FR
No. 1

0-330B/FR
No. 2-

Analyzer

Turn BEAT switch to ON
position. Turn HFO
switch to ON position.
Turn XTAL switch to
VMO. Tune MASTER
OSCILLATOR FRE-
QUENCY dial through
entire frequency range.

Turn MASTER OSCIL-
LATOR FREQUENCY
dial to 2,006 KCS (000)
CPS reading. Adjust
CALIBRATE control.

Turn MASTER OSCIL -
LATOR FREQUENCY
dial to 2,500 KCS,

3,000 KCS, 3,500 KCS,
and then to 4,000 KCS.
Adjust CALIBRATE con-
trol at each frequency
setting listed above, but
do not make more than 2
complete revolutions of
the CALIBRATE control
from its position at 2,000
KCS to effect calibration
at any dial frequency.

Determine the vmo fre-
quency required for the
desired operating fre-
quency (para 46) and
then tune O-330B/FR
No. 1 to this frequency
(para 48b).

Tune for the desired car-
rier frequency as de-
scribed in paragraph 55b
(13), (14), and (15).

Set the CENTER FREQ
control to the vertical
marker.

Rotate the SWEEP WIDTH
control fully clockwise.

Rotate the IF BANDWIDTH
control fully clockwise.

Headset indicates zero beat
at many intervals through-
out frequency range.

ZERO BEAT pilot lamp
lights except at many of
the zero-beat intervals.

Headset, and possibly ZERO
BEAT pilot lamp, indicates |
zero beat when proper cal-
ibration is reached.

Headset, and possibly ZERO
BEAT pilot lamp, indicates
zero beat within the limits
of adjustment of the CALI-
BRATE control.

The required rf output is
produced as indicated by
the front panel meter.

The required rf output is
produced as indicated by
the front panel meter.

Check headset.

Check tubes V301, V302,
V103, and V104 (fig.
39 and 40).

Check ZERO BEAT
pilot lamp.

Check tubes V101,
V102, V202 through
V207, V301, and
V302 (fig. 39-41).

Check tubes V101,
V102, V202 through
V207, V301, and
V302 (fig. 39-41).



Step

Item or compon nt

Acti n

Normal indi ation

Corrective measures

BOZPIVOTTEYy HZBIW~com

15

16

17

18

19

20

21

Spectrum
analyzer

Analyzer

Analyzer

Sideband exciter
assembly

Sideband exciter

Sideband exciter

Sideband exciter

Rotate the CAL OSC LEVEL |

switch fully clockwise.
Set the 5 KC MARKER
switch to the on (up)
position.
Rotate the BRILLIANCE
" control for the desired
brightness.

Set the SWEEP WIDTH
control to the 100 KC
position. Rotate the
AFC OFF control
clockwise.

Adjust the FOCUS control
for the desired focus.
Set the METER SW switch
to the CAL position. Ad-
just the CAL control for

zero reading on the
meter,

Rotate the CARRIER IN-
SERT control to the 10
position.

Set the METER SW switch
to the MF position.

Rotate the MF TUNING
control for a maximum
reading on the meter.

Set the METER SW switch
to the RF position. In-
crease frequency setting
of the OUTPUT TUNING
control until the first
peak reading is obtained
on the meter.

Set the LSB switch to the
CH 1 position.

Set the LSB GAIN control
to midposition,

Set the METER SW switch
to the LSB position.

A horizontal trace with a

“calibration pip and marker
pips superimposed should
appear on the crt.

No marker pips should be
visible; the width of the
calibration pip should be
expanded.

A sharp trace should ap-
pear on the crt.
The meter can be zeroed.

Maximum meter reading
'is obtained when the
MF TUNING dial indi-
cation corresponds with
the vmo frequency of
- 0-330B/FR No. 1 (steps
12 and 13 above).
Maximum meter reading is

obtained when the OUTPUT

TUNING control is set at
the desired carrier fre-
quency.

The front panel meter indi-
cates the audio level.

If neither the hori-
zontal nor the pips
are seen, check tubes
V101 through V104 in
the analyzer power
supply (fig. 36).

If only the horizontal
trace is seen, check
tubes V1, V2, V3,

V7 through V11, and
V20 in the analyzer
(fig. 35). Check the
continuity of cords 1
and 8 of cable CA-427
(para 28 and fig. 48).

If only the trace and the
calibration pips are
seen, check tube V4
in the analyzer.

If only a dot at the cen-
ter of the crt is seen,
check tubes V13, V14,
V15, and V17 in the
analyzer (fig. 35).

Check tubes V5, V6,
and V18 (fig. 35).

Check tube V112 (fig.
37).

Check tubes V105,
V113, V114, V115,
and V126 (fig. 37).
Check wires 4 and 6
of cable CA-427 (para
28 and fig. 45).

Check tubes V116
through V120 (fig.
37).

Check tube V123 (fig.
37).
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Item or component

A tion

Normal indicati n

Correctiv measures
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Step
E| 22
Q
U
v
P
M
E
N
T 23
P
E
R
F
o
R
M
A
N
cji24
E

25

26

27

28

29

30°

31

Sideband exciter

Sideband exciter

Sid band mon-
itor

Sid band exciter

Sideband mon-
itor

Sideband exciter

Sideband exciter

Sideband exciter

Sideband exciter

Sideband xciter

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

Set the USB GAIN control
to midposition.

Set the METER SW switch
to the USB position.

Rotate the CARRIER IN-
SERT control fully coun-
terclockwise and adjust
the USB GAIN control for
maximum meter readings
of 100.

Set the METER SW switch
to the RF position and ad-
just the OUTPUT control
for the desired rf level.

Adjust the CALIBRATE USB
control for a db reading
on the USB LEVEL meter
equal to the db reading on
the sideband exciter
meter.

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

Set the METER SW switch
to the LSB position and
adjust the LSB GAIN con-
trol for maximum meter
readings of 100.

Set the METER SW switch
to the RF position and ad-
just the OUTPUT control
for the desired rf level.

Adjust the CALIBRATE LSB
control for a db reading
on the LSB LEVEL meter
equal to the db reading on
the sideband exciter
meter.

Set the LSB switch to the
MIKE position and speak
into the microphone.

Adjust the LSB GAIN con~-
trol for maximum meter
readings of 100.

‘Set the METER SW switch

to the RF position and
adjust the OUTPUT con-
trol for the desired rf
level.

Set the EXCITER switch to
the STANDBY position.

Speak into the microphone
and adjust the VOX GAIN
control until the EXCITER
lamp lights.

With the microphone con-
nected but with no direct’
speech input, increase the
room background nois .

Apply a 0.5- to 1. 0-volt
audio signal to the squelch
input of the AN/FRT-52
(between terminal 20 of

The front panel meter
indicates the audio level.

The front panel meter in-
dicates the desired rf
level.

The db readings on both
meters are the same.

The front panel meter in-
dicates the desired rf
level.

The db readings on both
meters are the same.

The front panel meter in-
dication fluctuates.

The EXCITER lamp goes
out.

The EXCITER lamp lights
as long as the micro-
phone is spoken into.

The EXCITER lamp lights
as a result of the increase
in background noise.

The EXCITER lamp goes
out.

Check tube V122 (fig.
37).

Check tubes V123 and
V125 (fig. 37).

Check tubes V401 and
V402 (fig. 34).

Check the continuity of
wire 45 (para 28 and
fig. 48).

Check tubes V122 and
V125 (fig. 37).

Check tube V400 (fig.
34).

Check the continuity of
wire 46 (para 28 and
fig. 48).

Check tubes V101 and
V121 (fig. 37).

Check tubes V110,
V111, and V127

(fig. 37).

If necessary, increase
the setting of the VOX
GAIN control.

Check tubes V110 and
V111 (fig. 37).



switch to the RF 1ST
AMPL EP X1 position
and slowly rotate the 1ST
AMPL TUNING control
until a peak is obtained on

the MULTI METER.

MULTI METER.

Step Item or compon nt Action Normal indication Corrective measures

E E3001 and terminal 26 of

Q E3002 (fig. 48)). Increase

u the setting of the SQUELCH]

1 GAIN control

P Note: Use andio output of

M station receiver.

ﬁ 32 | Main power Set the MAIN POWER circuit| The power amplifier AC Check the MAIN

T panel breaker to the on position. POWER lamp lights. BLOWER PH 1fuse

The power amplifier TUNE on the relay panel.

P lamp lights.

E The INTERLOCK INDICA-

R TOR lamp lights for every

F position of the INTERLOCK

o switch except the TIMER

R and NORMAL positions.

M Neither the IPA BIAS nor PA | If either lamp lights,

A BIAS LAMPS on relay panel check the following

N light. items on the rf

c amplifier: tub s

E V2001, V2002, and
V2003, IPA BIAS
fuse, and the LV
fuse (fig. 44).

The blower motor in the rf Check the IPA
amplifier starts. BLOWER fuse on

the rf amplifer.

All tubes in high voltage Check the unlighted
rectifier light. tub s.

The DRAWER INTERLOCK
on the rf amplifier does
not light.

The PA BIAS meter on aux-
iliary frame meter panel
should indicate 230 volts.

The blower motor in the main | Check the three MAIN
frame starts. BLOWER fuses on

relay panel. Higher
echelon repair re-
quired.

The fluorescent lamps in Check the fluorescent
main frame meter panel lamp.
light. Check the associated

lamp starter.

The fluorescent lamp in Check the fluorescent
auxiliary frame meter lamp.
panel lights. Check the starter.

The fan motor at the rear of
the auxiliary frame starts.

The FILAMENT TIME timer
relay panel registers
elapsed time.

The FILAMENT PRIMARY Adjust the FIL ADJ
meter on main frame meter control on main
panel indicates 230 volts. power panel.

33 | Rf amplifier Set the MULTI METER The MULTI METER indicates | Check the IPA BIAS
to the DC IPA BIAS X10 100 volts. and LV fuses,
position. Check tubes V2001,

V2002, and V2003
(fig. 44).
34 | Rf amplifier Set the MULTI METER A peak is obtained on the Check the B+ and LV

fuses.

- 4ho YTOONANA
Checek tube V2000

(fig. 44).
Check tube V201 (fig.
44).

n



Item or compon nt

Acti n

Normal indication

Corrective measures
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35

36

37

38

39
40

41

42

" 43

45

47

Rf amplifier

Main power
panel

Rf amplifier

Sideband exciter

Main power
panel

Rf amplifier

Sideband exciter

Power
amplifier

Sideband exciter

Main power
panel

Rf amplifier

Rf amplifier
and power
amplifier

Isolation keyer

Set the MULTI METER
switch to the RF IPA EG
X1 position and rotate the
IPA GRID TUNING control
until a peak is obtained on
the MULTI METER.

Set the HIGH VOLTAGE cir-
cuit breaker to the ON
position.

Rotate the IPA TUNING con-
trol until a dip is obtained
on the IPA PLATE CUR-
RENT meter.

Rotate the OUTPUT control
fully counterclockwise.
Set the PA SCREEN switch

the ON position.

Set the MULTI METER
switch to the DC IPA
ESG X10 position.

Rotate the OUTPUT control
until an increase is ob-
tained on the PA PLATE
CURRENT meter on meter
panel. ]

Rotate the PA TUNE control
until a dip is obtained on
the PA PLATE CURRENT
meter on main frame
meter panel.

Rotate the OUTPUT control
fully counterclockwise.

Set the OPERATE-TUNE
switch to the OPERATE
position.

Set the MULTI METER
switch to the DC IPA ESG
X10 position.

Continue tuning the rf am-
plifier and power ampli-
fier in accordance with
paragraph 48d (17)
through (24).

Note: For cw operation, perform
steps 47 through 53 below. For any

other tyre of op ration, perform
steps 54 through 62 below.

Set the POWER switch to
the ON (up) position.

A peak is obtained on the
MULTI METER.

After 5 seconds, the PLATE
ON lamp on power ampli-
fier lights.

The red light on top of the
auxiliary frame glows dimly
for 5 seconds and then glows
with full brightness.

All tubes in high voltage rec-
tifier glow dull purple for
5 seconds and then glow
bright purple.

After 5 seconds, the PLATE
TIME timer on relay panel
indicates elapsed time.

The PA PLATE meter on
meter panel indicates plate

voltage.
A dip is obtained.

The PA SCREEN meter on
auxiliary frame meter
panel indicates 200 volts.

The MULTI METER indi-
indicates 200 volts.

The indication on the PA
PLATE CURRENT meter
increases.

A dip is obtained on the PA
PLATE CURRENT meter.

The OPERATE lamp on
power amplifier lights.
The PA SCREEN meter in
main frame panel indi-

cates 400 volts.
The MULTI METER indi-
cates 400 volts.

The proper rf output is

produced as indicated by
the front panel meters.

The POWER lamp lights.

Check tube V202 (fig.
44).

Check the associ-
ated tube (fig. 45).

Check tube V203, (fig.
44).

Check tubes V600
through V605 in high
voltage rectifier (fig.
45).

Check tube V900 (fig.
30).

Mak certain the
power cord is con-
nected to th power

strip.



single-sideband opera-
tion in accordance with
paragraph 50 except that
the monitor control panel
ANALYZER MONITOR
switch should be in the
SBE position.

products are centered on the

spectrum analyzer crt. The
distortion products are at
least 35 db down.

Step | Item or component Action Normal indication Corrective m asures
E | 48 | Isolation keyer Set the KEYING MODE
Q switch to the 60 MA pos-
U ition.
1| 49 | Sideband exciter | Set the POWER switch to
P the OFF position.
M| 50 | Terminal board | Remove ‘the jumpers from
E E3002 on the between terminals 23
: auxiliary and 24 and connect the
frame external telegraph key be-
P tween these two termi-
E nals.
r | 51 | Sideband exciter | Set the POWER switch to
F the ON position.
o | 52 | Monitor control | Set the MODE switch to
R panel the SBE CW position.
M | 53 | Telegraph key Close the telegraph key. The correct rf output is Chéck tubes V4001 and
A produced as indicated by V4002 in isolation
N the front panel meters. keyer (fig. 43).
C Check wires 6, 7, 9,
E 10, 11, and 12 of
| cabl CA-495 (fig.
48). Check wire 16
of cabl CA-427 (fig.
54 | Two-tone gen- Set the RF TONE SELEC- 48).
erator TOR switch to the TWO
TONE position.
55 | Spectrum Set the following switches
analyzer to the indicated positions:
CAL OSC LEVEL OFF
5 KC MARKER OFF
IF ATTEN 20DB
INPUT ATTEN- up
UATOR
GAIN 10
SWEEPWIDTH VAR
SELECTOR
Set the SWEEP RATE and IF
BANDWIDTH control for
optimum resolution.
56 | Monitor con- Set the ANALYZER MONI -
trol panel TOR switch to the TEST
position.
57 | O-330B/FR Tune for a carrier frequency | Two pips are centered on Check tn MAIN and
No. 2 of 2.5 mc as described in the crt. B+ fuses on the two-
paragraph 55b(13), (14), tone generator.
and (15). Slowly rotate the Check tubes V504,
MASTER OSCILLATOR V505, and V506 in
FREQUENCY control until the two-tone g ner-
two pips appear in the cen- ator (fig. 42).
ter of the crt on the spec- Check wires 2 and 13
trum analyzer. of cable CA-427 (fig.
48).
58 | Spectrum Check the distortion of the The distortion products should
analyzer display on the crt (para be at least 60 db down.
55).
59 | AN/FRT-52 Set the AN/FRT-52 for Two pips and their distortion | If no pips are visible on

the crt, check wires 2
and 3 of cable CA-427
(fig. 48). Check tube
V506 in the two-tone
generator (fig. 42).

If only on pip and its
distortion products
are visibie, check
tubes V500 through
V503 in the two-tone

generator (fig. 42).
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Step Item or component Action

Normal indication Corrective measures

Set the ANALYZER MON-
ITOR switch to the IPA
position.

60 | Monitor con-
trol panel

HQZpIWOMAMNY HZEIUW~CcOR

Set the ANALYZER MON-
ITOR switch to the PA
position.

61 | Monitor con-
trol panel

Operate the AN/FRT-52
for independent or dou-
ble sideband operation
or am. operation in ac-
cordance with paragraph
51, 52, or 53, respec-
tively.

62 | AN/FRT-52

Two pips and their distor-

Two pips and their distor-

The correct rf output is

If the distortion prod-
ucts ar excessiv ,
set the ALDC switch
on main power panel
to the ON position.

If the distortion is
still excessive, ch ck
wire 64 of cable CA-
427 (fig. 48). Check
cable W3000 (fig. 5).

If no pips are visible on

tion products are centered the crt, check wire 9

on the spectrum analyzer of cable CA-427 (fig.

crt. The distortion prod- 48).

ucts are at least 35 db If the distortion prod-

down. ucts are excessive,
disconnect the cable
from the ALDC jack
at the rear of the aux-
iliary frame and set
the ALDC switch on
main power panel to
the ON position.

Retune the rf amplifier
to decrease the dis-
tortion.

If no pips are visible on
the crt, check wire
10 of cable CA-427

tion products are centered
on the spectrum analyzer
crt. The distortion prod- (fig. 48). Check cable
ucts are at least 35 db w3000 (fig. 5).

down. If the distortion prod-
ucts are excessive,
retune power ampli-
fier.

produced as indicated by
the front panel meters.

71. Tube T sting

When trouble occurs, check for loose
components, parts, and connections before
removing any tubes. Try to isolate the
trouble to a component or stage. If tube
failure is suspected, use the applicable
procedure (aor b below) to check the
tubes. Procedures for gaining access to
all tubes, except V203 in the rf amplifier
and V900 in the power amplifier, are given
in paragraphs 25 and 72. Porcedures for
removing tubes V203 and V900 are given
in b and c below. Figures 34 through 45
indicate tube location in components of the
AN/FRT-52.

Caution: Do not rock or rotate a tube
when removing it from a socket; pull it
straight out with a tube puller.
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a. Use of Tube Tester. Electron Tube
Test Set TV-7/U can test all tubes in the
AN/FRT-52, except tubes V203 in the rf
amplifier and V900 in the power amplifier
which must be checked by substitution (b
below). Remove and test one tube at atime.
Discard a tube only if its defectis obvious
or if the tube tester shows it to be defec-
tive. Do not discard a tube that tests at or
near its minimum test limit on the tube
tester. Put back the original tube or insert
a new one if required, before testing the
next one,

b. Tube Substitution Method. Replace a
suspected tube with a new tube. If the
equipment remains inoperative, remove
the new tube and putback the original tube.
Repeat this procedure witheach suspected
tube until the defective tube is located.



¢. Replacing Tube V203 (fig. 44).

(1) Slide the rf amplifier out of the
main frame (para 72b(1) and (2)).

(2) Loosen the tube clamp screw on
V203.

(3) Lift the tube clamp over the top of
the tube.

(4) Gently rock the tube sidewards
while pulling upward,

(5) Set the replacement tube inposition
in the tube socket and firmlypress
down until the tube seats.

(6) Place the tube clamp over the tube.

(7) Tighten the tube clamp screw.

d. Replacing Tube V900 (fig. 30).

Warning: Before proceeding, ground the
outside of the tube with the shorting bar
(fig. 2) and allow sufficient time for the
tube to cool. -

(1) Remove the twoscrews thatsecure

the tube clamp together.

(2) Grasp the handles of the tube and
rotate the tube one-quarter turn
counterclockwise.

(3) Remove the tube from the tube
socket.

(4) Position the replacement tube in
the tube socket,

(5) Depress the tube and rotate it one-
quarter turn clockwise.

(6) Secure the tube clamp around the
tube; use the two screws and nuts.

72. Replacement of Components

The removable components of the AN/
FRT-52 are either slide mounted or panel
mounted. The following paragraphs con-
tain procedures for removing these com-
ponents,

a. Rack-Mounted Components. To re-
place all rack-mounted components,
proceed as follows:

(1) Remove the screws that secure
the component to the frame.

(2) Slide the component far enough out
of the rack so that the cahle con~
nections at the rear are accessible.

(3) Tag and disconnect all cables
and/or wires connected to jacks
and terminal strips at the rear of
the component, :

(4) Remove the component.

(5) Set the replacement component in
position in the frame,

(6) Connect all cables and/or wires,

(7) Push the component into the frame;
be sure that the cables do not kink
of bind, '

(8) Secure the componentto the frame.

b. Slide- Mounted Components (A, fig.
46). To replace all slide-mounted compo-
nents proceed as follows:

Warning: Two men should be used when
replacing heavier components such as the
rf amplifier and O-330B/FR.

(1) Remove the screws thatsecure the
component to the frame.

(2) Pull the component out of the frame
until the release buttons engage the
holes in the tracks.

(3) Tag and disconnect all cables

~ and/or wires connected to jacks or
terminal strips at the rear of the
component,

(4) Depress the release buttons and
slide the component off the tracks.

(5) Set the replacement components in
position on the tracks.

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

(6) Slide the component onto the tracks
until the release buttons catch.

(7) Depress the release buttons and
push the component into the frame
until the release buttons engage the
holes in the tracks.

(8) Connect all cables and/or wires.

(9) Depress the release buttons and
push the component into the frame;
be sure that the cables do not kink
or bind.

(10) Secure the component to the frame.

¢. Tilting Slide-Mounted Caomponents
(B, fig. 46). During initial checks or main-
tenance, it may be desirable to tilt the
component to reach the top or bottom of
the chassis. To tilt a component, proceed
as follows:

(1) Remove the screws thatsecure the
component to the frame,
(2) Pull the component out of the frame

until the release buttons engage the
holes in the tracks.
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Figure 34. Sideband monitor, tube location.

(3) Pull out the tilt lever and tilt the (5) Depress the release buttons and
component to the desired position. slide the component into the frame;

(4) Pull out the tilt lever and return be sure that the cables do not kink
the component to the horizontal or bind.

position. (6) Secure the component to the frame.
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Figure 35. Analyzer, tube location.
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Figure 39. Oscillator, Radio Frequency 0-330B/FR, tube location, rear view.
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Figure }1. Oscillator, Radio Frequency 0-330B/FR, tube location, rf multiplier chassis,
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CHAPTER 4
THEORY

73. Signal Flow
(fig. 47)

a. Four different types of input signals
can be processed and transmitted by the
AN/FRT-52; a microphone input from an
external microphone, audio signals from
an external telephone set (line 2 audio),
cw keying signals from an external tele-
graph key, and frequency shifted signals
from external teletypewriter equipment
through frequency shift tone keyers (line
1 audio). Frequency shift tone keyers con-
vert the dc output of the teletypewriter
equipment to frequency shifted signals.
These frequency shifted signals appear at
the input to the AN/FRT-52 as normal
audio signals.

b. All of the input signals are routed to
the sideband exciter assembly as follows:

(1) The external microphone is con-
nected directly to the sideband
exciter assembly, the frequency
shifted and telephone signals are
applied to the channel 1 and chan-
nel 2 inputs of the sideband exciter
assembly through line 1 and line 2
audio inputs, respectively, of the
AN/FRT-52, and the monitor con-
trol panel.

(2) Keying signals are routed from the
external telégraph key to the iso-
lation keyer through the monitor
control panel,

(3) The keyed signals from the iso-
lation keyer are applied through
the monitor control panel to the
key line input terminals of the side-
band exciter assembly.

c. The sideband exciter assembly sets
the mode of operation of the AN/FRT-52
and also controls the degree of carrier
insertion. For ssb operation, one of three
audio signals is used to modulate the
carrier; one sideband (and the carrier, if
desired) is then suppressed by the sideband
exciter assembly. Dsb operation is iden-
tical withsingle sideband operation, except

that both sidebands containing the same
intelligence are transmitted, Conventional
am, operation is identical with dsb opera-
tion, except that the carrier is not sup-~
pressed. For isb operation, any two of
three audio inputs are used to modulate
the carrier; one audio signal is placed on
the upper sideband while the second audio
signal is placed onthe lower sideband. For
Cw operation, the keyed signals applied to
the sideband exciter assembly from the
isolation keyer controls the operation of
the sideband exciter assembly. When the
external telegraph key is open, the side-
band exciter assembly is disabled. When
the telegraph key is closed, the sideband
exciter assembly operates normally.

d. The correct carrier frequency of the
sideband exciter assembly is generated by
heterodyning a highly stable signal from
the O-330B/FR No. 1 witha carrier signal
generated within the sideband exciter as-
sembly, The signal from the O-330B/FR
No. 1 is applied to the sideband exciter
assembly through the monitor control
panel.

e. The output level of the sideband ex-
citer assembly is amplified by the rf am-
plifier and the power amplifier. The rf
amplifier and power amplifier raise the
rf signal level to 10 kilowatts.

74. Test and Monitoring Facilities
(fig. 47)

a. Two units are used for monitoring
the signal at various stages in the path of
transmission. The sideband monitor
measures the upper and lower sideband
levels of the sideband exciter assembly
output. The spectrum analyzer displays
the carrier (if it is not suppressed), the
transmitted sidebands, and the associated
distortion products of the signal applied
to it, The outputs of the sideband exciter
assembly (rf monitor), the rf amplifier

i monitor), and the power amplifier
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(pa monitor) are applied to a selector
switch in the monitor control panel. The
selected signal is applied to the spectrum
analyzer. Anexternal signal from O-330B/
FR No. 2 (vmo output) is used in conjunc-
tion with the spectrum analyzer toprovide
the proper operating frequency.

b. In addition to checking the signal at
one of three points in the transmission
path, it is also possible to check the in-
ternal distortion of the spectrum analyzer
or of the AN/FRT-52 transmitting circuits
proper (cbelow). To check the internal
distortion of the spectrum analyzer, an rf
test signal from the two-tone generator
is routed to the spectrum analyzer through
the monitor control panel. The signal is
then displayed and the distortion products
measured.

c. To measure the distortion products
of the AN/FRT-52, atwo-tone testis used.
In this test, a two-tone audio signal from
the two-tone generator is simultaneously
applied to the channel 1 and channel 2 in-
puts of the sideband exciter assembly
instead of the external modulatingsignals.
By monitoring the output of the sideband
exciter assembly, the rf amplifier, and
the power amplifier, the distortion pro-

ducts at different stages in the path of
transmission can be determined.

75. B+ Distributi n
(fig. 47)

B+ for the operation of the rf amplifier
and power amplifier is generated by the
high voltage rectifier. The 220-volt, three-
phase input from anexternal power source
is simultaneously applied to the main
power panel and relay panel. When all re-
lays in the relay panel are properly set
(indicating no overloads and proper cir-
cuit conditions), an enable signal is ap-
plied to the power control circuits. The
enable signal energizes the power control
circuits, which in turn, apply the 220-volt,
three-phase input voltage to the high volt-
age rectifier. The output of this unit
(7,500 volts dc) is applied directly to the
power amplifier. This voltage is also ap-
plied directly to the power amplifier. This
voltage is also applied to voltage divider
circuits which provide voltages of 3,000
volts, 1,200 volts, and 600 volts. The 3,000
volts is applied to the rf amplifier and
either 600 volts or 1,200 volts is applied
to the power amplifier through the relay
panel,



CHAPTER 5
DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

76. Authority for Demolition

The demolition procedures given in
paragraph 78 will be used to prevent the
enemy from using or salvaging this equip-
ment. Demolition of the equipment will be
accomplished only upon the order of the
commander.

77. Destruction Plan

If a destruction plan is not provided by
higher authority, one should be prepared
by the using organization. Personnel
should be assigned specific destruction
tasks, but all personnel in the using organ-
zation should be familiar with all aspects
of the complete destruction plan. The plan
must be adequate and easily carried out
in the field and must provide for as com-
plete destruction as available time, equip-
ment, and personnel will permit. Because
the time required for complete destruction
may not always be available, the destruc-
tion plan must establish priorities so that
essential parts of the equipment will be
destroyed in the order of their importance,
Systematic destruction of the same impor-~
tant units of equipment of a given type will
prevent the enemy from learning the
important features of the equipment or
assembling a complete equipment by can-
nibalization of partially destroyed equip-
ments. Completely destroy identical
components of similar equipments in the
area (AN/FRT-52, AN/FRT-53, AN/FRT-
54) in preference to partial destruction of
all components. The method of destruction
(para 78) to be used depends on time
available,

78. Methods of Destruction

The information which follows is for
guidance only. Some of the procedures out-
lined require the use of explosives and
incendiary grenades which normally may
not be authorized items for the AN/FRT-
92. The issue of these and related

materiels, and the conditions under which
destruction will be effected, are command
decisions in each case, according to the
tactical situation.

Method Requirement
Mechanical..... Axe, pick, mattock, sledge, crow-
bar, or similar implement.
Burning.......... Gasoline, oil, incendiary grenades,
or other flammables,
Demolition...... Suitable explosives or ammunition.

Before performing destruction by any of
the following methods, mechanically
smash all front panel meters and indica-
tors,

a. Demolition. Plan for simultaneous
detonation, and prepare charges of
explosive, TNT. Use 1-pound blocks or
equivalent, together with the necessary
detonating cord to make up each charge,
as indicated below:

Charge Location of charge
1 pound......... Open cover of rf amplifier and place

the charge next to the tuning
mechanism.

1 pound......... Place charge on right side of
0-330B/FR (above the variable
master oscillator oven).

1 pound......... Place 1-pound charges within each
of the remaining components.

Connect these charges for simultaneous

detonation with detonating cord. Provide

for dual priming to minimize the possibil~
ity of a misfire. For priming, either a non-
electric blasting cap crimped to at least

5 feet of safety fuse, or an electric blast~

ing cap and firing wire may be used. (The

safety fuse burns at the rate of 1 foot in

30 to 45 seconds; testbefore using.) Safety

fuse, which contains black powder, and

nonelectric blasting caps must be pro-
tected from moisture at all times. The
safety fuse is ignited by a fuse light or
match before personnel take cover. The
electric blasting cap requires a blasting
machine orequivalent source of electricity
and is fired after personnel take cover.

Caution: Keep the blasting caps, detonat-~
ing cord, and safety fuse separated from
the charges until required for use.
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Notes:

1. For the successful execution of methods of
destruction involving the use of demolition materi-
als, all personnel concerned will be thoroughly fa-
miliar with the pertinent provisions of FM 5-25.
Training and careful planning are essential. The
danger area is approximately 300 yards.

2. Elapsed time: about 10 minutes.

3. If time and means are not available to carry
out the above demolition procedure place a hand
grenade in the equipment rack through the access
door on the front of the high voltage power supply
chassis. Smash items not demolished by the gren-
ade, as time permits.

b. Burning. See that instruction manuals
and the equipment tuning chart are burned,
regardless of other methods of destruction
used for other units of the equipment.

(1) Pile wood, rags, and sections of
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the cable system, on and under the
materiel.

(2) Pour gasoline and oil in and over
all units of the AN/FRT-52. From
a safe distance, ignite the materiel
with an incendiary grenade, flame
thrower, or use some other suit-
able means.

Caution: Be careful when ignit-
ing with gasoline; itis highly flam-
mable and its vapors are explosive.
Carelessness may result inpainful
burns.

Note: FElapsed time: about 5 minutes.

c. Disposal. Burn or scatter the de-
stroyed parts in slittrenches, foxholes, or
other holes, or throw them into streams.



APPENDIX |
REFERENCES

Following is a list of references applicable and available to the operator and second
echelon maintenance personnel of the AN/FRT-52.

DA Pam 310-4

FM 5-25

TB SIG 225

TM 11-5527

TM 11-5820-277-12

TM 11-6625-274-12

Index of Technical Manuals, Techniocal Bulletins, Supply Bul-
letins, Lubrication Orders, and Modification Work Orders.

Explosives and Demolitions,

Radioactive Electron Tube Handling.

Multimeters TS-352/U, TS-352A/U, and TS-352B/U.

Operator and Organizational Maintenance Manual: Oscillators,
Radio Frequency O-330A/FR and O-330B/FR.

Operator's and Organizational Maintenance Manual: Test Sets,
Electron Tube TV-7/U, TV-7A/U, TV-7B/U and TV-7D/U.
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APPENDIX I

MAINTENANCE ALLOCATION

Section I. INTRODUCTION

1. Gen ral

a. This appendix assigns maintenance
functions to be performed on components,
assemblies, and subassemblies by the
lowest appropriate maintenance echelon.

b. Columns in the maintenance alloc-
ation chart are as follows:

(1) Part or component. This column
shows only the nomenclature or
standard item name. Additional de-
scriptive data are included only
where clarification is necessaryto
identify the component. Compo-
nents, assemblies, and subassem-
blies are listed in top-downorder.
That is, the assemblies which are
part of a component are listedim-
mediately below that component,
and the subassemblies which are
part of an assembly are listedim-
mediately below that assembly.
Each generation breakdown (com-
ponents, assemblies, or subas-
semblies) is listed in disassembly
order or alphabetical order.

(2) Maintenance function. This col-
umn indicates the various main-
tenance functions allocated to the
echelons.

(a) Service. To clean, to preserve,

~ and to replenish lubricants.

(b) Adjust. To regulate periodically
to prevent malfunction.

(c) Inspect. To verify serviceability
and to detect incipient electrical
or mechanical failure, by
scrutiny.

(d) Test. To verify serviceability
and to detect incipient electrical
or mechanical failure, by use of
special equipment such as gages,
meters, etc.

(e) Replace. To substitute service-
able components, assemblies, or
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(f)

(8)

(8)

(1)

subassemblies, for unservicea-
ble components, assemblies, or
subassemblies.

Repair. To restore an item to
serviceable condition through
correction of a specific failure
or unserviceable condition. This
function includes, but is not
limited to, welding, grinding, riv-
eting, straightening, and replace-
ment of parts other thanthe trial
and error replacement of running
spare type items such as fuses,
lamps, or electron tubes.

Align., To adjust two or more
components of an electrical sys-
tem so that their functions are
properly synchronized.
Overhaul. To restore an item to
completely serviceable condition
as prescribed by serviceability
standards developed and pub-
lished by heads of technical serv-
ices. This is accomplished
through employment of the tech-
nique of "Inspect and Repair Only
as Necessary" (IROAN). Maxi-
mum utilization of diagnostic and
test equipment is combined with
minimum disassembly of the item
during the overhaul process.
Rebuild. To restore an item toa
standard as near as possible to
original or new condition in ap-
pearance, performance, and life
expectancy. This is accomplished
through the maintenance tech-
nique of complete disassembly of
the item, inspection of all parts
or components, repair or re-
placement of worn or unservice-
able elements, using original
manufacturing tolerances and/or
specifications and subsequent re-~
assembly of the item.



3)

(4)

)

1st, 2d, 3d, 4th, 5th echelon. The
symbol X indicates the echelon re-
sponsible for performing that par-
ticular maintenance operation, but
does not necessarily indicate that
repair parts will be stocked at that
level. Echelons higher than the
echelon marked by X are authorized
to perform the indicated operation.
Tools required. This column indi-
cates codes assigned to each in-
dividual tool equipment, test equip-
ment, and maintenance equipment
referenced. The grouping of the
codes in this column of the main-
tenance allocation chart indicates
the tool, test, and maintenance
equipment required to perform the
maintenance function.

Remarks. Entries in this column
will be utilized when necessary to
clarify any of the data cited in the
preceding columns.

¢. Columns inthe allocation of tools for
maintenance functions chart are as fol-

lows:

(1) Tools required for maintenance

(2)

®

functions. The column lists tools,
test, and maintenance equipment
required to perform the mainte~
nance functions,

1st, 2d, 3d, 4th, 5th echelon. The
dagger (1) symbol indicates the
echelons normally allocated the
facility.

Tool code. This column lists the
tool code assigned.

2. Maintenance by Using Organizations

When this equipment is used by signal
service organizations organic to theater
headquarters or communications zones to
provide theater communications, those
maintenance functions allocated up to and
including fourth echelon are authorized to
the organization operating this equipment.
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Figure 48. Auztliary frame connection diagram.
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Figure 48. Auziliary frame connection diagram.
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