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SECTION | 

_ DESCRIPTION 

1. General. 

This manual provides repair procedure for Radio 
Transmitter T-55/MRQ-2} (figs. 1 and 3), which 
is a modified Radio Transmitter BC-610-E (fig. 2), 

a component of Radio Sets SCR-399-A and SCR- 

499-A. Radio Transmitter T-55/MRQ-2 with the 
associated components of Radio Set AN/MROQ-2 is 

housed in Shelter HO-17. The shelter with all of 

the installed radio equipment may be mounted on a 
cargo truck for mobile operation, or it may be re- 

moved from the truck and placed on level ground 

to be operated as a fixed station. 

2. Electrical Characteristics 

a. OPERATING Rance. The normal operating 
range of Radio Transmitter T-55/MRQ-2 with a 

+ See TM 11-640 (when published) for installation, operation, and 
other maintenance data on this equipment. _ 

Figure 1. Radio Transmitter T-55/MROQ-2 with associated equipment installed in Shelter HO-17-(_ ), 
interior view, looking forward. 

Radio Set AN/MRQ-2 for two-way voice communi- 

cation is 100 miles. With the use of continuous-wave 

(c-w) transmission the range is increased to 250 

miles or more, depending on the frequencies chosen 

and the time of day or year operated. 

b. FREQUENCY RANGE. Radio Transmitter T—55/ 
MROQ-2 is capable of c-w or voice transmission 

throughout a continuous frequency range of 0.95 to 

18.0 megacycles (mc). The frequency range is cov- 

vered in eight bands, by means of plug-in tuning units 

and coil units, each of which covers a portion of the 
frequency range. Any one of three tuning units may 

be selected by a switch on the front panel. A three- 

gang capacitor with a single dial control on the front 

panel permits simultaneous tuning of the oscillator, ° 

buffer, and driver stages. 

c. FREQUENCY ConTROL. Frequency control is by 

master oscillator or by crystal, and selection is made 



Figure 2. Radio Transmitter BC-610-E with Antenna Tuning Unit BC-939-A, front mew. Loe 
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Figure 3. Radio Transmitter T-55/MRO-2 with Antenna Tuning Unit BC-939-A and 
Antenna Switching Umit SA-24/MRQ-2, front view. 



Figure 4. Antenna Switching Unit SA-24/MRQ-2, cover removed. 

by a switch (M.O.-XTAL) which is on each tuning 

unit. 

d. Type or TRANSMISSION, Radio Transmitter 

T-55/MRQ-2 is designed to send c-w or amplitude- 

modulated (a-m) voice signals. 

e. Power Input. The transmitter power input 

requirements are 1,700 to 2,000 watts of 117-volt, 

50- to 60-cycle alternating current. 

f. Power Output. At frequencies below 8 mc, 

the power output of the transmitter exceeds 400 watts 

for c-w transmission and 300 watts for voice trans- 

Power output is slightly less at higher 

frequencies. 

mission. 

g. EXPLANATION OF SYMBOL. Official nomencla- 

ture followed by (*) is used to indicate all models 

of the item of equipment included in this manual. 

Thus Power Unit PE-95-(*) represents Power 

Units PE-95-A, -B, -—C, —D, —E, -F, -G, and -H, 

which are treated together in this manual. 
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RESISTOR 

3. Associated Equipment 

a. Power Unit PE-95-(*). Radio Transmitter 

T-55/MRQ-2 is equipped with Power Unit PE- 
95-(*), installed on Trailer K-52. However, the 
transmitter may be operated from a commercial power — 

source. ted | 

b. RECEIVING EQUIPMENT. Radio Receivers BC. 

342-(*) and BC-—344—-(*) are used to cover a fre- 

quency range of 150 kc to 16 mc. 

c. ANTENNA SWITCHING UNIT SA-24/MRQ-2- 
(fig. 4). The antenna switching unit is mounted on— 

the left-hand side of the transmitter. The lower sec- 

tion contains the dummy antenna. The upper section 

contains the antenna change-over relay and knife 

switch. The antenna change-over relay is so con- 

nected that the antenna is automatically switched to 

the transmitter for transmitter Ree or to the ie 



Figure 5. Antenna Tuning Unit BC-939-A, cover removed. 

d. ANTENNA SySTEeMsS. Because of the automatic 

switching accomplished by the antenna change-over 

relay located in Antenna Switching Unit SA- 

24/MRQ-2 (fig. 4) the following antennas are used 

for both transmitting and receiving: 
(1) Antenna A. Antenna A is a vertically-polar- 

ized, half-rhombic antenna used when transmitting on 

a frequency range of 0.95 to 4.0 mc. 
(2) Antenna B. Antenna B is a vertically-polar- 

ized half-rhombic antenna used when transmitting on 

a frequency range of 3 to 10 mc. 

(3) Antenna C. Antenna C is a lance-pole sup- 
ported antenna which is used when transmitting on 

all frequencies from 0.95 to 4.0 mc whenever it is 

undesirable to use antennas A or B. 

(4) Antenna D. Antenna D is a five-section rod 
(whip) antenna which is used when operating in the 

frequency range of 4 to 18 mc whenever it is unde- 

sirable to use antenna A or B. 
e. ANTENNA ContRot Box C-109/MRQ-2. A 

coaxial cable connects one socket on the antenna 

me 6/7220" —-46——3 

control box with Antenna Switching Unit SA- 
24/MRQ-2. The other two sockets in the antenna 

control box are connected with Radio Receivers 

BC-342-(*) and BC—344-(*), respectively, by 
means of coaxial cables. The purpose of the switch 

on the antenna control box is to switch the antenna 

(which is also used for transmitting) from Radio Re- 
ceivers BC-342-( ) to Radio Receiver BC—344— 

(_), and vice versa. 

f. ANTENNA Tunine Unit BC-939-A (fig. 5). 

This antenna tuning unit is mounted on top of the 

transmitter, and is connected to the transmitter to 

match its output to Antenna D. 

g. ANTENNA CouPLinc Unir CU-45/MROQ-2 
(fig. 31): 

transmitter to a long wire antenna (antenna C) when 

operating in a frequency range of 0.95 to 4.0 mc. 

For this frequency, it replaces Antenna Tuning Unit 

BC-939-A, 
h. Controt Box C-110/MROQ-2 (fig. 6). The 

transmitter control switch for Radio Transmitter 

This coupling unit serves to couple the 

5 



T-55/MRQ-2 is located on Control Box C—110/ 

MROQ-2, which is Junction Box JB-70-A modified 

to include Remote Control Unit RM-—29. 

i. SPEECH AMPLIFIER BC-614-E (fig. 6). For 
voice transmission the transmitter is equipped with 

Speech Amplifier BC—610-E. 

j. MicropHone T-50-( ). For voice transmis- 

sion Microphone T—50-( ) is connected to Speech 
Amplifier BC-614-E. (For further description of 

equipment associated with Radio Transmitter T-55/ 
MRO-2, see TM 11-281.) 

4. Transmitter Assembly 

Radio Transmitter T-55/MRQ-2 is ruggedly 

built. The assembly is composed of the following 

sections : 

a. Upper Cuassis. The upper chassis includes 

the radio-frequency (r-f) components. They are 

plug-in tuning units, a three-gang tuning capacitor, 

6 

Figure 6. Control Box C-110/MRQ-2 and Speech Amplifier BC-614-E, front detail view. 

filament supply for the r-f tubes, and all indicating 

instruments. 

b. CENTER CuHAssis. The center chassis contains 

all of the audio and modulator stages which are not 

included in Speech Amplifier BC-614-E. Also in- 
cluded on this chassis are power supplies for the bias 

and audio driver circuits as well as the plate trans- 

former for the exciter plate voltage rectifier. — 

c. Lower Cuassis. The lower chassis includes 

the complete high-voltage power supply, together with 

its overload relay. This chassis is bolted by large 

wing bolts to the shock-mounting cradle which holds 
the transmitter to the floor. 

d. FRoNT PANEL. On the upper part of the front 

panel are mounted meters for indicating the follow- 
ing: Meter M1 measures buffer-doubler plate cur- 

rent, intermediate-amplifier grid current, interme- 

diate-amplifier plate current, or power-amplifier 
(p-a) grid current; meter M2 measures p-a plate 
current ; and meter M3 measures p-a filament voltage. 

FOS SER pe ee ee a Oe ee rn 
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Also mounted on the front panel are switch SW11 for 
selecting any one of three tuning uniis, switch SW8 

for connecting meter M1 into various circuits, and 

a control for tuning the p-a plate circuit. Besides 

these controls, to the right of the BAND SWITCH 

control is the EXCITER TUNING dial, and to the 

left of the PLATE TUNING dial is the RHOMBIC 
COUPLING control. The OSCILLATOR CATH- 
ODE KEY JACK is located directly below 

the BAND SWITCH. On the lower part of the 
front panel are mounted the CW-PHONE switch, a 
reset switch for the overload relay, switches for han- 

dling application of power, and controls for setting 

the filament voltage and the modulator bias. In addi- 

tion to these controls, the fuses are mounted on this 

panel, 

5. Over-all System Function 

Radio Transmitter T-55/MRQ-2 is equipped with 

a circuit consisting of an r-f section, a modulator sec- 
tion, and a high-voltage power supply. 

a. R-F Section (figs. 7, 8, 9, 10, and 11). The 

r-f section consists of the oscillator stage, the buffer- 

doubler stage, the intermediate-amplifier stage, and 

p-a stage. From the power amplifier the signal is 

delivered to the antenna tuning or coupling unit, the 

dummy antenna, or the rhombic antenna. The oscil- 

lator, buffer, and driver stages are tuned by a single 

three-gang tuning capacitor which is controlled from 

the front panel. As an alternative to the adjustable 

meter oscillator, frequency control may be had by 

plugging a crystal into the jack on the tuning unit. 

TUBE Vi2 

TERMINAL 
STRIP TS2 

Figure 7. Radio Transmitter T-55/M RO-2, r-f section, top view, cover removed. 



buffer-doubler, and ariver tubes, and on the plate ele- 

ment of the oscillator tube. This results in improved 

frequency stability when operating the transmitter 

The r-f section is equipped with a power supply which 

supplies filament voltage to the tubes of the r-f sec- 

tion. The voltage regulator system maintains con- 

stant voltages on the screen elements of the oscillator, with master-oscillator control. 

UNING UNIT TUNING UNI 
CHANNEL] 

Figure 8. Radio Transmitter T-55/MRO-2, exciter wut showing f 

voltage regulator tubes, top detail mew. 



Figure 9. Radio Transmitter T-55/MRQ-2, exciter unit, bottom detail view, 

b. MopuLaTor SEcTION (fig. 12). The modulator 
section contains the audio-driver stage which operates 

in a push-pull class A audio p-a circuit, and the modu- 

lator stage which operates in a push-pull class B 

amplifier circuit. The modulator tubes are biased 

near cut-off. The modulator section has a power 

supply to feed the audio-driver tubes. 

c. HIGH-voLTAGE PowER SuppPLy (fig. 13). The 

high-voltage power supply rectifies the alternating- 

current (a-c) power input, and converts it to high- 

voltage direct-current (d-c) power to supply plate 

voltage to the modulator tubes and the r-f, p-a tube. 

Figure 14 is a block diagram which shows the various 

stages of the transmitter. 

6. Simplified Circuit Analysis 
a. MASTER-OSCILLATOR OR CRYSTAL CONTROL (fig. 

38). Oscillator Tube JAN-6V6GT (V8), generates 

an alternating current at a radio frequency and holds 

this frequency constant. Under master-oscillator con- 

trol the radio frequency is determined by the circuit 

inductance and capacity which are manually con- 

trolled. If crystal control is used, the crystal will 

determine the frequency generated by the oscillator. 

g 
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Figure 10, Radio Transmitter T-55/MRQ-2, power amplifier, top detail view. 

b. C-w TRANSMISSION. 

operation of the telegraph key, which is connected in 

series with the cathode circuit of oscillator tube JAN— 

6VO6GT (V8), makes and breaks the generation of 

oscillation and provides the telegraph transmission. 

The buffer-doubler Tube JAN-6L6 (V9), is either 

tuned to the same frequency or to a multiple of the 

frequency of the master-oscillator circuit; thus, it 

prevents the succeeding stages from affecting the os- 

cillator. The r-f signal is fed from Tube JAN-6L6 

(V9) to the intermediate amplifier Tubes JAN-807 

(V10 and V11), which provide amplification. Tube 

JAN-250TH (V16), functions as a neutralized class 

C power amplifier. With the key up, this tube be- 

comes inoperative. Finally the r-f output is taken 

from the plate tank circuit and is fed to the antenna 

tuning unit or coupling unit, or to the dummy an- 

tenna, or the rhombic antenna. 

In c-w transmission, the 

10 

c. VoIcE TRANSMISSION. In voice transmission, 

the modulator section is utilized. The audio-fre- 

quency (a-f) speech signal from Speech Amplifier 

BC-614-E enters the transmitter at socket SO5 (fig. 
38) and is amplified in voltage in the coupling trans- 

former. The audio-driver Tubes JAN-2A3 (V1 and 

V2), operate as push-pull class A audio-power am- 

plifiers. From these tubes the signal is delivered to 

the modulator Tubes JAN-100TH (V3 and V4), 

which provide further amplification. The resultant 

amplified a-f signal is series-fed into the high-voltage 

plate power supply of Tube JAN-250TH (V16), 

which contains the amplified r-f signal. The presence 

of the a-f signal in the plate circuit of p-a Tube JAN-— 

250TH (V16) causes a proportional fluctuation in 

the plate voltage of this tube and varies the output 

of the radio transmitter correspondingly. In this 



manner the r-f carrier is amplitude-modulated. The functioning of the circuit, see TM 11-281 which de- 

modulated signal is fed from coupling transformer scribes the circuit of Radio Transmitter BC-610-E of 

L7A to the antenna tuning unit, coupling unit, which the circuit of Radio Transmitter T-55/MROQ- 
dummy antenna, or rhombic antenna. For detailed 2 is a modified form. 

PACITOR Cig CAPACITOR C 

SUPPR ESSOR RRS 

Figure 11. Radio Transmitter T-55/MROQ-2, power amplifier, bottom detail view. 

4 

11 



ER 

MODULATOR © 
TRANSFORMER: oe 

600 WATT 
——OHEATER __ 
ELEMENT 
BASERIO 

Figure 12. Radio Transmitter T-55/MRQ-2, modulator section, top view, 

12 

a Te 4 



Figure 13. Radio Transmitter T-55/MRQ-2, power supply, top view, 
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SECTION Iil 

INITIAL REPAIR PROCEDURES 
Note. 

FM 21-6 for list of applicable MWO’s 

7. General 

Servicing personnel should follow the procedure 

outlined in this manual when repairing radio Trans- 

mitter T-55/MRQ-2. The repair information in 

this and the following sections is presented in the 

order in which the repairman actually should perform 

the various operations on the equipment in the repair 

shop. This procedure permits repair of the equip- 

ment in the shortest time possible. 

8. Tools, Test, Cleaning, and Lubricating 

Equipment 

The tool, test, cleaning, and lubricating equipment 

listed in table I is required for the inspection, testing, 

and repair of Radio Transmitter T-55/MRQ-2. 

Table I. Tools, 

a. TOOLs. 

test, cleaning, and lubricating equipment. 

Ttem Description 

Small, medium, and large types, 
insulated for 5,000 volts. 

Screw drivers 

eS Na et ae tase Long-nose, gas, and cutting 
types, with insulated grips. 

IR HOE ed eek mene ne a aes Electrician’s knife. 
Magnifying dental mirror. 
Socket! wrenches: (3.00 %.. 
Files 

Small, medium, and large. 
Fine-cut and jeweler’s. 

b. Test EQUIPMENT. 

Description Item 

Such as tube tester in Test Set 
I—56—(*). 

Moltohmimetertews) asec. se Resistances, 0-10 megohms; a-c 
and d-c voltages, 0-3,000 
volts; direct currents, 0.1 mil- 
liampere to 15 amperes, such 
as voltohmmeter in Test Set 
T-56—(*). 

Thermocouple type; 
1.5 amperes. 

3-inch screen or larger. 
Heterodyne-frequency type, or 

equivalent; range, 125 kilo- 
cycles (kc) to 20 mc. 

Frequency, 400 cycles per sec- 
ond (cps) such as Signal 
Generator I-72-(*). 

Consisting of: 
8-microfarad (mf) capacitor; 
100-ohm, 2-watt, noninduc- 

tive resistor; 

Three-contact ‘phone plug. 
Sensitivity 20,000 ohms per volt 

or greater. 

Approximately 5 watts. 

R-i-ammeter jays aes range 0 to 

Cathode-ray oscilloscope .. 
Frequency Meter Set 
SCR-211=( ').. 

Audio signal generator or 
oscillator, 

Associated equipment for 
audio signal generator. 

A-c voltmeter or a-c 
vacuum-tube voltmeter. 

Neon (Hantipa is wines an Seen 
Mest leadstena issue sce 
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c. OPERATING ACCESSORIES. 

Before any repairs or adjustments are made, all authorized Modification Work Orders must be applied. See 

Item Description 

Speech Amplifier BC-614- 
E. 

Control Box C-110/MRQ- 
D) 

Antenna Control Box C- 
109/MRQ-2 

Power Unit PE-95-(*)... 

Receivers BC-342-(*) and 
BC-344-(*), or equiva- 
lent. 

Key J-37 or equivalent.... 
Microphone T-50-( ) or 

equivalent. 
Cord .CX-140/MROQ-2, or 

equivalent. 

Cord CX-141/MRQ-2, or 
equivalent. 

Cord CG-67/MRQ-2,. or 
equivalent. 

Cord CG-68/MRQ-2, or 
equivalent. 

d. CLEANING EQUIPMENT. 

Item 

Solvent dry-cleaning...... 
Assorted brushes....... oy 
Blowre niece os ia ees 
Pieatetecc sonia sae onenes 
Pipevicleanenswa dace 
Cleantcloths2.2 ewe 
Sandpaper 235s eee 
Crocussiclothem ete satneee 

é. LUBRICATING EQUIPMENT. 

Item 

Acceptable substitute is a stand- 
ard 12-volt, d-c battery and 
5 kilowatt (kw) of 115-volt, 
60-cycle, single-phase ac. 

Dynamic type. 
Provides connection between 

Control Box C-110/MRQ-2 — 
and Loudspeaker LS-5 and 
the second audio jack of 
Radio Receiver BC-344—(*). 

Provides connection between 
Speech Amplifier BC-614-E 
and Control Box C-110/-— 
MROQ-2. ; 

Provides connection between 
Antenna Control Box C-— 
109/MRQ-2 and Antenna © 
Switching Unit SA-24/- 
MROQ-2. 

Provides connection between 
Antenna Control Box C-— 
109/MRQ-2 and Radio Re- — 
ceiver BC—342-(*). . 

Description 

14-inch to 2-inch. 
Bellows or compressed air. 

Tobacco smoker’s. 
Lint-free, 6.x 6 inches. 
#0000. 

Description 

Oil, Engine (SAE 10 OE) | For temperatures above 0° By 
Oil, Lubricating, Preserva- 

tive, Special. 
Grease, Lubricating, Spe- 

cial, 

9. Removal of Plug-in Parts al 
a. Tupes. (1) Tube JAN-250TH (V16) (figs. a 

7 and 9) and Tubes JAN-100TH (V3 and V4) 

For temperature below 0° F. 

For all temperatures. — 
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(fig. 12). To remove these tubes, disconnect grid 

connection from side of tube, and plate spring clip 
from top of tube; turn the tube counterclockwise un- 
til unlocked, and lift out of socket. 

(2) Tubes JAN-807 (V10 and V11) (fig.7). To 

remove these tubes, disconnect plate spring clip from 

top of tube and remove base clamps. Lift tube out of 
socket. 

(3) Tubes JAN-866-A (V6 and V7) (fig. 13). 
To remove these tubes, disconnect plate spring clip 

from top of tube, turn the tube counterclockwise until 

unlocked, and lift out of socket. 

(4) Tube JAN-991 (V16A) (figs. 7 and 8). To 

remove this tube, turn the tube counterclockwise until 

unlocked, and lift out of socket. 

(5) All Other Tubes (fig. 7). To remove tubes, 

pull them out of sockets. 

b. OTHER Priuc-1n Parts.’ (1) Vacuum ca- 
pacitor (fig. 7). To remove, grasp the glass shell 
firmly, but do not press shell excessively ; pull up the 
capacitor and release it from one spring clip, then pull 

it out from the remaining spring clip. 

(2) Tuning umts (figs. 7 and 8). To remove 
place finger in the hole of the side plate and pull tun- 

ing unit out. If there is any difficulty in removal, 
rock the tuning unit gently. Do not hold tuning units 

at their dials. 
(3) Coil unit (figs. 7 and 10). To remove, grasp 

the coil at ends of mounting strip, and pull up and 

out. 

(4) Crystal (figs. 7 and 8). To remove crystal 

holder, grasp holder grip and lift out. 

(5) Fuses (figs. 2 and 3). 

the retaining cap. 

(6) Heater element, R19 (fig. 12). To remove, 
grasp the top and unscrew. Do not touch coil wind- 

ing. 

To remove, unscrew 

(7) Plugs. To remove, grasp plug and pull out. 

Do not grasp the cord. 

10. Access to Transmitter Components 

a. Access To CuAssts. (1) Disconnect the pair 

of leads connected to TS5 in the r-f section. 

(2) Unscrew four wing bolts holding the cover 

down and lift cover straight up to remove. 

(3) Remove seven wing bolts holding the back 

cover in place. 

(4) Lay the transmitter on its right side (side 
opposite feed-through insulators) to reach the bot- 
toms of the r-f chassis, modulator chassis, and power 

- supply chassis. 

b. PREPARATION FoR Repair WorK ON R-F SEc- 

TION (fig. 7). (1) Disconnect the two wires which 

lead from terminal strip TS1 on the r-f chassis apron 
to lower control panel. 

(2) Disconnect both leads from P.A. PLATE 

meter M2. 

(3) Disconnect the twisted part feeding the coil 
on antenna change-over relay RYIA. 

(4) Disconnect the heavy black high-tension lead 

from the final tank capacitor mounting strip. 
(5) Remove plugs PL1 and PL2 from sockets 

SO1 and SO2. 

(6) Remove the 14 screws and nuts which tie 
the upper lip of the modulator section to the lower 

lip of the r-f section. 
(7) Lift the r-f section from the remaining units. 

11. Chassis Cleaning, Inspecting and 
Lubricating 

a. CLEANING. Thorough cleaning of the transmit- 

ter is necessary to insure optimum performance and 

to prevent corrosion, rust, and dirt from damaging 
parts, from causing arc-over and leakage, or flash- 

overs of high voltage between terminals. Remove 

dirt or grease which adheres to the chassis with a 
brush or cloth; or, in severe cases, use dry-cleaning 

solvent (SD). Clean specific parts in accordance 
with the following instructions: 

(1) Capacitors. Clean dirty or corroded terminals 
and leads with a crocus cloth or cloth moistened with 

dry-cleaning solvent (SD), then polish with a clean 

dry cloth. In damp climates, beads of water form in 

capacitors. Under such conditions, dry the capacitor 

thoroughly with a small portable heater. Clean paper 

bodies of capacitors with a small, soft brush, and for 

ceramic and metal bodies use a dry, clean cloth. The 

plates of the variable capacitor may be cleaned with 

compressed air. 

(2) Crystals. Hold each crystal carefully by the 

edges, and wash with dry-cleaning solvent (SD) or 

with soap and water. When using soap and water, 

rinse in clear water. Always air-dry crystals. 

(3) Resistors. Clean ferrule type resistors by 
using a dry brush, or crocus cloth moistened with 

dry-cleaning solvent (SD). In severe cases use 

340000 sandpaper. Finally wipe with a clean, dry 

cloth. Dust the pigtail type resistor with a brush. 

(4) Potentiometer and rheostat. Clean dirt from 

contact arm and resistor winding with soft brush, and 

polish with a soft, clean cloth. Remove corrosion and 
grease with a brush dipped in dry-cleaning solvent 

(SD). Polish with a clean cloth. To clean burned 
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or pitted contact points of the sliding arm, place a 
piece of folded crocus cloth between the contact and 

the winding, and then slide the arm several times 

over the crocus cloth. 

Caution: ‘Take care not to nick the wires, as alter- 

ing the thickness of the wire will change the resis- 
tance value. 

(5) Fuses. Clean all fuse mounts and. clips with 
#40000 sandpaper. Remove deep pits with a file, 
followed with sandpaper. Finally wipe with a clean, 

dry cloth. Excessive dust may cause fuses to con- 
tinue to burn out. Make certain that all dust is 

removed from the bottom deck of the transmitter, 

particularly around tubes V6 and V7. Use a brush 
or cloth to remove dust. 

(6) Relays. Clean dirty cases with a cloth mois- 
tened with dry-cleaning solvent (SD) and then polish 
with a clean, dry cloth. 

(a) Hard contacts. To clean hard contacts, draw 

a strip of clean wrapping paper between them while 
holding them together. If necessary, moisten the 

paper with dry-cleaning solvent (SD). For corroded, 
burned, or pitted contacts, use a crocus cloth strip, or 

in extreme cases use a jeweler’s file followed by 

#0000 sandpaper. Polish with a clean, dry cloth. 
(b) Silver contacts. Clean with brush dipped in 

dry-cleaning solvent (SD). If corroded, dress first 

with crocus cloth. .In extreme cases, resurface burned 

or pitted contacts with jeweler’s file, then smooth 

with crocus cloth. Polish with a clean, dry cloth. 

Caution: Make certain that the original shape of 
the contacts has not been changed. 

(7) Switches. For the purpose of repair, switches 
may be separated into two groups, those with acces- 

sible contacts, and those with encased contacts. 

(a) Nonaccessible contact switches. This group 
includes interlock switches, toggle switches, and push 

buttons. If a defect is detected in the switch assem- 

bly, replace the assembly. 
(b) Accessible contact switches. This group in- 

cludes the wafer type and rotary selector switches. 

Clean dirty, dusty, corroded, or pitted terminals with 

a clean, dry cloth. In extreme cases, rub the surface 

of corroded points with a cloth moistened with dry- 

cleaning solvent (SD). In very severe cases use 

#£0000 sandpaper. Polish with a clean, dry cloth. 

b. Inspection. After the transmitter has been 

carefully and thoroughly cleaned, make a visual in- — 

spection of wiring for loose or poorly soldered con- 
nections, frayed or burned insulation, and stretched 

leads. Inspect terminal boards for broken lugs and 

signs of previous arcing. Check all tuning dial gears 

and knobs for ease of operation. Make the necessary ee 
repairs and replacements. Inspect the following parts 

for typical defects. 
(1) Capacitors. Check for loose terminals, 

cracked or broken insulators, loose bolts in mounting, 

excessive swelling, loose contact of terminal leads of 

the pigtail type capacitors, loose shafts, bushings, 
bearings, and couplings. Tighten and adjust loose 
units, and replace defective capacitors. 

(2) Crystals. 

broken holders. Replace any defective crystal unit. 

(3) Resistors. Check for loose mounting, blister- 

ing or discoloration caused by overheating, chipped 
or cracked bodies, loose ferrule ends, and insufficient 

tension at end clips. Tighten end clips by hand or 
with a pair of pliers. Make replacements wherever 

necessary. | 

(4) Rheostat and potentiometer. Check for loose 
control knob on the shaft, insufficient spring tension 
of sliding arm, and cracks and chipped places on in- 

sulating body. Using long-nose pliers, carefully 

tighten any part of rheostat or potentiometer assem- 

bly that is loose. Adjust the sliding contact to pro- 

vide sufficient tension. For adjustment of potentio- 
meter R7A, see paragraph 19e(8) (c). 

(5) Fuses. Check for loose connections to fuse 
clips, insufficient tension of fuse clips, and loose and 

Check for chipped, cracked, or 

overheated end caps. Tighten loose connections. Ad-— 
just the tension of fuse clips by pressing sides to- 

gether, using a pair of pliers. 

(6) Relays. 
evenly lined up and incorrectly spaced, contacts which 
do not close properly when the plunger is hand- 

operated, insufficient tension of spring contacts, over- 
heated coils, and loose connections. Tighten all loose 
connections and mounting screws. Adjust relay con- 

tacts if necessary. Do not change the tension of 

spring contacts unless absolutely necessary. Contacts 

must retain their original shape during cleaning and 
repair. Make replacements where necessary. 

Caution: Do not disassemble relays except in 

extreme cases. When disassembling, tag all leads as 
they are being removed. 

(7) Switches. Check for loose terminal connec- 
tions and mountings, loss of tension of fixed contacts, 

and broken wafers. Tighten all connections and 
mountings. Tighten the tension of fixed contacts 

with long-nose pliers. Replace defective switches of 
the sealed type. Replace broken wafers of the gang 

type switches. If parts are not available, replace the 
entire switch assembly. 

Check for contacts which are un-— 



(8) Transformers and choke coils. Check for 

loose mounting lugs, loose terminals, and loose rivets. 

Look for signs of overheating indicated by presence 

of insulating compound on the outside around the 

base of each transformer or coil.. Tighten loose parts, 

and correct cause of overheating. 

(9) Meters. Check meters for cracked or broken 

cases and glass, and for loose connections. Tighten 

mountings carefully to prevent breakage by holding 

the hexagonal nuts, which are beneath the connecting 
lugs, and tightening the outside nut. To decide 

whether zero adjustment is needed, first tap the meter 

case lightly with the tip of one finger. Make certain 
that the power is off. If adjustment is needed, insert 
the tip of a thin-blade screw driver in the slotted 
screw head located below the meter glass, and slowly 

turn the adjusting screw until the pointer rests at 

zero. Replace broken cases and glass. If the meter 

itself is damaged, replace it with one of identical type. 

(10) Pilot lamps. Check for broken or cracked 

pilot lamp shields, loose bulbs with loose bases, and 

loose connections and mountings. Tighten mounting 

screws and resolder loose connections. Replace 
burned-out tubes. Screw bulbs tightly into their 

bases. (Use friction tape to grip the glass envelope. ) 

Replace broken or cracked pilot lamp shields. 

c. LusricaTIon. (Source of information is TM 

11-280.) Use engine oil SAE (OE 10) for tem- 
peratures above 0° F; use special preservative lubri- 

cating oil (PS) for temperatures below 0° F; use 

special lubricating grease (GL) where indicated, and 

in all temperatures. Lubricate only at the points 

specified below, and wipe off superfluous lubricant. 
For a full description of lubrication procedure, see 

TB SIG 69. 

(1) Radio Transmitter T55/MRQ-2. Points re- 

quiring lubrication every 256 hours: 
(a) Capacitor-shaft bearings. Place 1 or 2 drops 

of oil on each of three bearings. 
(b) Tuning-control-shaft bearings. Place 1 or 2 

drops of oil on each of two bearings. 

(c) Tuning-control gears. Lubricate teeth spar- 

ingly with oil. 

(2) Antenna Tuning Unit BC-939-A. Points re- 

quiring lubrication every 256 hours: 

(a) Loads-shaft bearing-coil. Place 1 or 2 drops 

of oil on each of three bearings. 

(b) Primary-coil-control shaft. Place 1 or 2 drops 

of oil on shaft. 

(c) Primary-coil-shaft bearings. Place 1 or 2 

drops of oil on bearings. 

(d) Capacitor-switch-shajt rear bearings. Place 

1 or 2 drops of oil on bearing. 

(e) Capacitor-switch front bearing. Use an oil 

can to lubricate this bearing. 
(f) Primary-coil dial-control shaft. Use an oil 

can to lubricate any points requiring lubrication. 

(g) Load-coil-control bevel pinions. Clean and 

coat teeth sparingly with special lubricating grease 

(GL): 
(h) Ball-spring plunger and disk. Clean and coat 

sparingly with special lubricating grease (GL). 

(1) Primary-control gear and pinion. Coat teeth 

sparingly with special lubricating grease (GL). 

12. Cleaning, Inspecting, and Testing of 
Tubes 

a. CLEANING. Clean tubes with a cloth moistened 
with dry-cleaning solvent (SD). Remove corrosion 

or rust from grid and plate caps with #0000 sand- 

paper or crocus cloth. Remove solder on pins of 

metal tubes with a penknife. Do not damage pin 
stud. Touch up with soldering iron. Polish pins with 
$0000 sandpaper, and a clean, dry cloth. 

b. INSPECTING. Inspect tubes for cracks in glass 

or base, for bent or broken prongs, loose tube caps, 

looseness of glass envelope from tube base, and loose- ° 

ness in connection between spring clips and tube 
caps. 

c. TESTING. Test tubes according to the following 
instructions : 

(1) Receiver type tubes. Use a tube tester. 

(a) Test tubes in accordance with instructions 

given in the manual furnished with the tube tester 

for the particular tube under test. 

(b) Test tube for leakage or shorts between the 

elements of the tube. If the tube tester indicates tube 

is shorted, discard the defective tube. 

(c) If leakage is not indicated, make emission test 

in accordance with chart. If the tube tester registers 

weak, questionable, or bad, replace the tube. (Re- 

placement of voltage regulator tubes may make it 

necessary to adjust potentiometer R7A. For data on 

this adjustment see par. 19e(8) (c).) 

(d) Place doubtful tubes in a transmitter known 

to be operating normally. Replace tube if operation 

of the transmitter is adversely affected. 
(2) Transmitter type tubes. (a) Make continuity 

tests on large transmitter type tubes. 

(b) Make comparative operating tests using a 

similar piece of equipment known to be operating 

normally. (For characteristics of tubes, see table 

VII.) 
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SECTION IV 

PRELIMINARY TROUBLE-SHOOTING PROCEDURES 

13. Tests of Resistance of Power Supplies 

Troubles within the transmitter can be detected often 

by testing the resistance of the power supplies at the 

power input and output terminals before applying 

power to the equipment, thereby preventing damage 

to the power supplies. Perform the tests listed below 

with an ohmmeter. Make tests with a-c power 

turned off, tubes removed except where otherwise in- 

dicated, and all plugs disconnected. After these tests 

are completed make a careful inspection of the wiring 

on the lower and upper control panels to make certain 

that there are no short circuits or open circuits be- 

cause of broken wiring, since the results of the tests 

outlined below give no indication of defects within 

these circuits. The values specified for the tests 

listed below are approximate. If the readings ob- 

tained are not within the specified tolerance, the cir- 

cuit is defective. If the readings obtained in the tests 

indicate a defective circuit, test each component in the 

circuit with an ohmmeter for possible grounds, leak- 

age, and short circuits or open circuits. Make the 

necessary repairs and replacement of defective parts. 

a. HiGH-voLTAGE Power Suppiy. Before per- 

forming these tests remove connections from ter- 

minal strip TS3 on the high-voltage power side, 

taking precaution to prevent wires from touching 

one another. 

(1) Input resistance. Adjust ohmmeter to scale 

which permits the lowest resistance measurement. 

(a) Place ohmmeter test leads between terminals 

No. 1 and No. 3 of terminal strip TS3. Reading on 

ohmmeter will indicate: 

Normal—1 ohm = 10 percent. 

Defective—zero, infinite resistance, or value 

outside tolerance limits. 

(b) Place ohmmeter test leads between terminals 

No. 4 and No. 7 of terminal strip TS3. Reading on 
ohmmeter will indicate: 

Normal—11 ohms + 10 percent. 

Defective—zero, infinite resistance, or value 

outside tolerance limits. 

(2) Output resistance. Adjust ohmmeter to per- 

mit a resistance measurement on the O- to 100;,000- 

ohm scale. Place ohmmeter test leads between wire 
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terminals No. 8 and No. 9 of terminal strip TS3. 

Reading on ohmmeter will indicate: 

Normal—/75,000 ohms + 10 percent. 
Defective—zero, infinite resistance, or value 

outside tolerance limits. 

b. MopuLator Bias Power Suppty. (1) Input 
resistance. Adjust ohmmeter to scale which permits 

the lowest resistance measurement. : 

(a) Place ohmmeter test leads between terminals 

No. 1 and No. 6 of socket SO3. Reading on ohm- 
meter will indicate: 

Normal—1.5 ohms + 10 percent. 

Defective—zero, infinite resistance, or value 

outside tolerance limits. 

(b) Place ohmmeter test leads between terminal 

No. 5 of socket SO3 and terminal No. 12 of socket 

SO4. Reading on ohmmeter will indicate: 

Normal—1.5 ohms + 10 percent. 

Defective—zero, infinite resistance, or vaiue 

outside tolerance limits. + 

(c) Place ohmmeter test leads between terminals 
No. 4 and No. 5 of socket SO3. Reading on ohm- | 

meter will indicate: 

Normal—3 ohms + 10 percent. 

Defective—zero, infinite resistance, or value 

outside tolerance limits. 

(2) Output resistance. Adjust ohmmeter to per-— 

mit a resistance measurement on the O- to 100,000- 

ohm scale. Before performing the output resistance 

test, check resistor R11 whose value should be 2,500 

ohms. Replace this resistor if its value is not correct 

within a tolerance of 10 percent. Place ohmmeter 

test leads between terminal No. 7 of socket SOl and 
terminal No. 9 of socket SO4. Reading on ohmmeter 

will indicate: 

Normal——50,000 ohms + 10 percent. 
Defective—zero, infinite resistance, or vaiue 

outside tolerance limits. 

c. Power Suppry oF R-F SECTION. 
resistance. Perform this test with voltage regulator 

tube V15 in its socket. Adjust ohmmeter to scale 

which permits the lowest resistance measurement. 

(1) Input - 

Place ohmmeter test leads between terminals No.7 



haf ae 

and No. 8 of terminal strip TS1. Reading on ohm- 

meter will indicate: 

Normal—1.4 ohms + 10. percent. 

Defective—zero, infinite resistance, or value 

outside tolerance limits. 

(2) Output resistance. Adjust ohmmeter to per- 

mit a resistance measurement on the O- to 100,000- 

ohm scale. Place ohmmeter test leads between chassis 

ground and terminal No. 8 of terminal strip TS2. 
Reading on ohmmeter will indicate : 

Normal—40,000 ohms = 10 percent. 
Defective—zero, infinite resistance, or value 

outside tolerance limits. 

14. Tests of Input Resistance at Power Input 
Plug 

Perform the following tests with a-c power turned off, 

tubes removed, and all plugs disconnected. 

a. SHort Circuir Test. Place ohmmeter test 
leads across a-c socket SO6. Reading on ohmmeter 

will indicate : 

Normal—infinite resistance. 
Defective—zero resistance. 

lf the above measurement indicates a defective circuit, 

test each component in the circuit with an ohmmeter 

for short circuits. Make the necessary repairs and 

replace defective parts. . 

b. Open Circuit Test. Place a temporary jum- 

per across the terminals of socket SO6, and place 
ohmmeter test leads across terminals No. 3 and No. 

7 of socket SO3. Reading on ohmmeter will indicate : 

Normal—zero resistance. 

Defective—infinite resistance. 
If the above measurement indicates a defective cir- 

cuit, test each component in the circuit with an 

ohmmeter for open circuits. Make the necessary 

repairs and replace defective parts. 

15. Continuity Tests for Cables and Terminal 
Strips 

Defects in Radio Transmitter T-55/MRQ-2 can be 

detected by performing continuity tests through 

cables and terminals in accordance with the procedure 

outlined in table II below. 

a. Perform these tests with a-c power off, tubes 

removed (except where indicated otherwise), and all 

plugs connected in their proper sockets. 

b. Perform tests on an ohmmeter range that per- 

mits a reading close to the center of scale. If the 

readings obtained do not agree with those specified in 

table II, within a tolerance of + 10 percent, the cir- 

cuit is defective. If an infinite reading is obtained in 

a test for which zero is specified in table II, there is 

an open in the circuit under test. Check the circuit 

for poorly soldered or broken connections, burned- 

out fuses, poor contacts between plugs and sockets, 

and loose connections at terminal strips. Also, by 
these tests short circuits and defective parts may be 

located. Make the necessary repairs and replace- 
ments. 

Caution: Make certain that the switches are in 

the position specified for the test. 

Table II. Continuty tests for cables and terminal strips. 

i j nts when Resi Part PE weet nesaring Where measured to aos 
Power supply terminal T83 1 Terminal 0 of transformer T6.......... 0 

Strip T83. 2 Terminal 2600 of transformer T6....... 0 
3 Terminal 2000 of transformer T6....... 0 
4 Terminal ST of transformer T2........ 0 
5 Terminal 100 of transformer T2........ 0 
5 Terminal No. 7 of terminal strip TS3... 0 
6 The open contact on relay RY2......... 700 
8 Terminal CT of transformer T2........ 50 
9... Any convenient ground point........... 0 

Leads connecting to 1 héerminal NosSior prs PLA ae. sie vec 0 
power supply terminal 
strip TS3. : 

1 SW4 at NORMAL..... Terminal’ No" 7 ciple: PEAS. our cn oe 0 
2 SW7 at CW. Fuses FS2| Terminal No. 7 of plug PL3............ 0 

and FS3 must be in 
operating condition. 

SW7 at PHONE. Fuses] Terminal No. 7 of plug PL3............ 

FS2 and FS3 must be 
in operating condition. 

4 SW12 closed (not]Terminal No. 8 of terminal strip TS3... 0 
pressed). 

BAS Wate ELON ears FermimalNo. 20L pup Pie oh edie nae os 0 
7 herminalsNosStot-plue PIEsia. Nieves 0 
8 Lerminal-—-j of meter MS sac iste alent. 0 
8x) Lerminal No, ofplas PLA tienes 500 
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Switch adjustments when nesistance 
measuring (ohms) 

5] I 

Part Where measured to 

Any convenient ground point.........+: 0 
Terminal No. 2 on socket SOS........-- 0 
Terminal No. 11 on socket SO1......... 

Terminal No. 4 on socket SO3.......... 0 
Terminal No. 5 on socket SO3.......... 
Terminal No. 4 on socket SOS5.......... 
Tap on resistor RAL oe. ie pela 
Terminal No. 8 on socket SO3.......... 74 

Terminal No. 1 on socket SO3.......... 0 
Terminal No. 6 on socket SO3.......... ae 

0 

Modulator socket SO1.. 

Modulator socket SO2Z.. 

Switch SWS5 closed.... 

Modulator socket SO3.. SO3 

One side: of the a-c line at socket SO6.. 
One side of the a-c line at socket SO6.. 

Modulator socket SO4.. 

Modulator plug connector 
PL. 

Modulator plug connector 

Modulator plug connector 
PL3, 

Modulator plug connector 
PL4. 

Modulator socket 
nector SO5. 

con- 

Exciter terminal strip 

Exciter terminal TS2... 

SO4 

EL2 

PL3 

PL4 

SO5 

TS1 

TS2 

— 

OOM NI MN PW YF DODQW — 

KOO CO NUAPwW 

— te nN 

Fuse F35 must be in op- 
erating order. 

Fuse FS1 must be in op- 
erating order. Switch 
SW1 at ON. 

Switch SW12 closed... 
Fuses FS2 and FS4 must 

be in operating order. 

|Switch SW6 at ON.... 

Switch SW3 at ON.... 

Tube V15 must be in its 
socket. 

Switches SW10, SW13, 
and SW2 closed. 

Terminal No. 8 of socket SO4.......... 
Terminal CT 

transformer 
Terminal 4 of 
Terminal 5 of 

of 500-0-500 winding of 
ts 
socket. SOS! skein eee 
socket: SO3iscaeeeceteee 

Any convenient ground point.........+. 

Terminal No. 
Terminal No. 
Terminal No. 

Terminal No. 
Terminal No. 
Terminal No. 
Terminal No. 

3 of terminal strip TS1... 
4 of terminal strip TS1... 
5 of terminal strip TS]... 

7 of terminal strip TS1... 
8 of terminal strip TS1... 
10 of terminal strip TS1.. 
9 of terminal strip TS]... 

Terminal No. 11 of terminal strip TS1.. 

Terminal No.-5.of plug PL3.. 2. aque 

Terminal No. 6 of plug PL3........... 

Terminal No. 6 of terminal strip TS3... 
Terminal No. 7 of ‘plug PL3 435 

Variable arm of MODULATOR BIAS 
control R12. 

Variable arm of FILAMENT VOLT- 
AGE control R18. 

Variable arm of FILAMENT VOLT- 
AGE control R18. 

Terminal No. 1 of socket SO3.......... 

Terminal No. 6 at socket SO3.......... 
Terminal No. 7 of socket SOS.......... 
Any convenient ground point........... 

Any convenient ground point........... 

Terminal No. 8 at tube socket of tube V8 
Terminal No. 2 or 3 at tube socket of 

tube V12. 
Terminal No. 3 or 2 at tube socket of 

tube V12. 
Terminal 100 of transformer T4....... 

Terminal ST of transformer T4........ 
Terminal No. 6 at terminal strip TS2... 
Terminal No. 11 at terminal strip TS1.. 

Terminal F of tube socket of tube V16.. 
Terminal F of tube socket of tube V16.. 
Grid connection of tube V16............ 
Terminal No. 3 of tube socket of tube 
V10 or V11. 

Terminal CT of 5-volt 3-amp winding on 
Transformer T4. 

Ungrounded side of capacitor C26...... 
Ungrounded side of capacitor C24...... 
Ungrounded filament terminal of tube 

V8, V9, V10, and V11. 
Any convenient ground point........... 

oe eo eoooece coo oro 

oo 

oO 
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Part Peri eee Switch =o ata when Where measured to Sppert 

Leads connecting to ex- Toe 3 A-terminal-of meter ..M3 250.2. oes 0's 0 
citer terminal strip TS2. 

4 Other terminal of meter M3............ 0 
5 Switch SW8 at P.A.| Negative terminal of meter Ml......... 0 

GRID. 
6 Positive terminal of meter M1.......... 0 
7 |Switch SW8 at INT.| Negative terminal of meter M1......... 0 

AMP. GRID. 
8 |Switch SW8 at DOUB-| Positive terminal of meter Ml.......... 0 

LER-PLATE. 
9 Switch SW6 at DOUB- | Negative terminal of meter Ml......... 0 

LER-PLATE. 
10 |Switch SW8 at INTER-| Negative terminal of meter Ml......... 0 

MEDIATE AMPLI- 
FIER. 

11 Hot lead on lamp socket............00. 0 
12 Any convenient ground point By Wray eh aca anetos 0 

Exciter chassis tuning|SO7, SO8, 1 Switch SW11 is in posi- | Ungrounded side of capacitor C2. je 0 
- unit sockets SO7, SO8,| and SO9 tions 1, 2, and 3, re- 
and SO9. spectively, for the fol- 

lowing checks on SO7, 
SO8, and SO9. 

2 Any convenient ground point........... 0 
3 Terminal No. 5 at tube socket of tube V8 0 
4 Terminal on capacitor Cl opposite to 0 

connection from this capacitor to the 
cathode of tube V8. 

5 Any convenient ground point........... 0 
6 Any convenient ground point........... 0 
7 Terminal No. 9 of terminal strip TS2... 50 

o 8 Terminal No. 5 at tube socket of tube V9 0 
10 Any convenient ground point........... 0 
11 Terminal No. 10 at terminal strip TS2.. 20 
12 Plate caps of tubes V10 and V11....... 0 

° H Table III. Tuning components for radio transmitter 16. Preparation of Set for Operation qos J 
a. REPLACEMENT OF PLuG-IN Parts. (1) Tubes. 

Insert all tubes into their proper sockets, making cer-— Tuning unit Frequency range (mc) 

tain that they are locked and tight, and that grid EN =28/MRO22) 22 tans 0.95 to 1.40. 
. : : 3 TN-29/MRQ-2 2... sees 1.35 to 2.00. connections and plate spring clips are firmly con TN-30/MRO2 100007 105 to 285, 

nected. ee paar sis Ut Sa ae to ae 
. . . ; : —32 a Nb eanttevace hese 4.05 to 5.95. (2) Tuning units. Select three tuning units which TN_33/MRO2 2 200 to 2 EO: 

cover the required frequencies, and plug them into TN-34/MRQ-2 ........... 8.55 to 12.50. 
the sockets provided in the right-hand side of the TN-36/MRQ-2 ..+--+++++: 12.45 to 18.05. 

transmitter. The lowest frequency tuning unit should Coil Frequency range (mc) 

be placed in position No. 1 and the highest frequency REATS/MROH2 il ten les 0.95 to 1.05. 

tuning unit should be placed i in position No. 3. Make RES /MROS See ek +0 3 oe 

certain that the switch marked M.O.-XTAL faces the RES16/ MRO A200; eka cs ee 3.25 to ale 

front of the transmitter. 3 RE-IV/MRO2 ic] $95 to 800 
(3) P.A. tank coil. See the tuning charts (sec. RF-19/MRQ-2 ........... 8.60 to 12.50 

IX), select the P.A. tank coil for the desired fre- RE OU/MRO pe a i tae 

quency, and plug it into the left-hand side of the 

transmitter. 

that the flexible lead from the end of the link is 

plugged into its jack on top of the stand-off insulator. 

(4) Capacitor CA-423. Insert this capacitor for 

the lower frequencies when it is specified on the tun- 

ing charts. (See sec. 1X.) 

(5) Other plug-in parts. Put back all other plug- 

in parts such as fuses, plugs, pilot lamps, and the 

600-watt heater element and make certain that they 

fit firmly in their sockets. 

Be sure that it is properly seated and © 
b. CONNECTION OF POWER UNIT. Select a power 

source which can supply 5 kw of 117-volt, 50- or 
60-cycle, single-phase alternating current. Connect 

to the transmitter, using Cord CD-763 or equivalent. 

When using Power Unit PE-95—( 
11-904 for details of operation. 

), consult TM 

c. ADJUSTMENT OF OPERATING COMPONENTS. 

(1) Keys. Plug two Keys J-37 into the two KEY 

jacks located on Control Box C-110/MRQ-2. 



(Z) Control Box C-109/MROQ-2. When using a 

rhombic antenna, set the switch on Control Box C- 

109/MROQ-2 to BC-342 or BC—344, depending on 

the receiver required. 

(3) Receiver switches: Set SEND-REC. switches 

on both receivers, at SEND. 

Caution: These switches should be at SEND 

position at all times. 

damage to input circuits of the receivers when trans- 

mitting. 

(4) Heater or blower. Turn on electric heater or 

ventilating blower if either is needed. 

d. PRECAUTIONS BEFORE OPERATION. Before at- 

tempting to operate Radio Transmitter T-55/MRQ- 

2 always observe the following precautions : 

(1) Read carefully this paragraph and paragraphs 

17 and 18 in order to become thoroughly familiar 
with the material included. 

(2) If Radio Receivers BC-342-( ) and BC- 
344-(_) are used, check their operation and condi- 
tion as outlined in TM 11-850, or Repair Instructions 

for Radio Receiver BC—342 and BC-344. 

(3) When using antennas A, B, C, or D, read TM 

11-2610 and follow all instructions carefully. 

(4) Never throw the CW-PHONE switch with 

the plate power on. 
(5) Rotate the GAIN control knobs of both CAR- 

BON MIC. 1 and DYNAMIC MIC. 2, on Speech 

Amplifier BC-614-E, to their extreme counterclock- 

wise positions (minimum gain). 

(6) Before starting operation or at the conclusion 

of operation the following must be observed: 

(a) FILAMENT POWER switch and PLATE 

POWER switch on Radio Transmitter T-55/MRQ- 
2 are set at OFF position. 

(b) HIGH VOLTAGE PROTECT switch on 

Radio Transmitter T—55/MRQ-2 is set at HIGH 

VOLWTAGEH PRO THEA. 
(c) EXCITER PLATE “POWER switch: on 

Radio Transmitter T-55/MRQ-2 is set at NOR- 
MAL (OFF). 

(d) TRANSMITTER control switch on Control 

Box C-110/MRQ-2 is set at OFF. 

(e) REMOTE LINE switch on Control Box 

C-100/MRQ-2 is set at TELEPHONE. 

(f{) Transmitter output switch on the front of An- 

tenna Switching Unit JA-24/MRQ-2 is set at 

DUMMY ANTENNA (up position). 

(g) Microphone Plug PL-68 is removed from 

jack marked MIC. on Control Box C-110/MRQ-2. 

(h) Electric heater switch is turned to OFF. 

Warning: Radio Transmitter T-55/MRQO-2 is 

equipped with extremely high voltages which are 
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This is necessary to prevent | 

dangerous to life if contacted. The protective elec- ort 

trical interlock switches should not be relied upon. If — 
the contact points of relay RY1 stick, high voltages — ae 

are still present in the transmitter after the interlock 

switches are operated. Therefore, be sure that the 

back cover and cover doors are closed before applying 

plate power. A red bull’s-eye pilot lamp, labeled 
PLATE POWER on the front panel of the trans- 

mitter indicates when the high-voltage supply is 

turned on. However, since this lamp may burn out, 

do not rely upon it to show that no high voltage is — 
present. In addition, when the transmitter is in op- 

eration, extremely high r-f voltages are present 

around the antenna tuning unit or antenna coupling 

unit. Beware of r-f burns. Make certain that the 

voltage is off when changing parts and ee re- — , 

pairs. 

17. Operating Test 

a, PRELIMINARY ADJUSTMENTS FOR C-W TRANS- 

Mission. Always adjust Radio Transmitter T-55/ 
MRQ-2 initially for c-w transmission. Proceed as 
follows: 

(1) See that the PLATE POWER switch of the 
transmitter is at OFF and is left there. If this is not 

done, automatic disabling of the receivers is not pos- 

sible. ‘This switch is used only in emergency or 

when tuning or servicing the transmitter. 

(2) Always leave the receiver SEND-REC. 
switches at SEND to avoid burning out the receiver 

input circuits. 

(3) Make sure that the transmitter central switch 

on Control Box C-110/MRO-2 is set at OFF. 

(4) Set the FILAMENT POWER switch of the 
transmitter at ON. The FIL. VOLTAGE meter 
should register. Allow at least 1 minute for the fila- 

ments to warm up. 

(5) Adjust the FILAMENT VOLTAGE control 

of the transmitter until the FIL. VOLTAGE meter 
reads between 5 and 5.3 volts. 

(6) Set the BAND SWITCH located on the 
front panel of the transmitter to select any one of the 

three tuning units. 

(7) Set the CW-PHONE switch of the transmit- 

ter at CW. 

b. PRELIMINARY OPERATING CHECKS. 

heating of parts. Check the transmitter for smoke 

and odor of burned parts. . 

Note. Recently moistureproofed and fungiproofed equip-_ 
ment may have a small amount of smoking, which is 
normal. 

(a) Tubes. 

mn Over-— 

After transmitter has been operating 
at least 5. minutes, remove voltages and look for red- 



dened plates within the envelopes of large transmitter 

type tubes as an indication of exceeding the normal 

plate dissipation. Teel the grid, plate, and filament 

terminals of the tubes for excessive heat due to con- 

tact resistance between the tube pin and socket con- 

nection. 

Warning: Do not handle tubes that require 

heavy filament current or dangerously high plate volt- 

age while the transmitter is in operation. Make the 

above checks after all voltages have been removed. 

(b) Resistors. Watch for overheated or smok- 
ing resistors. Feel the tension of ferrule clips. In- 

sufficient tension of ferrule clips may cause a poor 

electrical connection. 

(c) Capacitors. Feel terminals and bodies of the 

capacitors for excessive heat. 
(d) Transformers. Check transformers for signs 

of overheating. 

(2) Noises. 
arcing. 

(3) FILAMENT VOLTAGE control. If the 
FILAMENT VOLTAGE control on the transmitter 

cannot be adjusted for a reading of 5 to 5.3 volts on 

the FIL. VOLTAGE meter, or if the meter shows 

no indication, make the following checks: 

(a) Fuses. Make certain that all fuses are tight 

in their sockets and in good operating condition. 
(b) Source of power. Make certain that the cord 

and plug to the source of power are not defective. For 
detailed repair data on the internal power supplies 

see sections VI and VIII. 
Warning: Touch only insulated parts. Use an 

insulated probe to find loose joints and disconnected 
wires. Keep one hand behind the body when making 

_ these checks. 
(c) FILAMENT POWER switch. Check this 

switch to determine whether or not it is operating 

properly. 

(d) Voltage regulator tubes. Make certain that 

tubes VI3A, VI4A, V15, and V16A are firmly in- 

serted in their sockets. 
(4) Subsequent Tuning Adjustments. If the 

above checks indicate that thus far the transmitter is 

operating satisfactorily, proceed to make the subse- 

quent tuning adjustments. 
c. TUNING wiTH MastTeErR-OscILLator (M.O.) 

Controt. If the operation of the transmitter fails 

during the following tuning adjustments, see sections 
VI and VIII for detailed repair data. 

(1) Set the M.O-XTAL switch on each tuning 

unit at M.O. 
; (2) Set EXCITATION METER SWITCH to 

a) PA. GRID. 

Listen for noises which indicate 

(3) Rotate BAND SWITCH to position 1. 

(4) Set EXCITER PLATE POWER switch of 
the transmitter at’ ON. “The EXCITATION 

METER should read between 80 and 125 milliam- 

peres (ma). If the EXCITATION METER does 

not read between 80 and 125 ma, the tuning unit must 
be aligned. 

(5) Repeat step (4) above, for positions 2 and 3 
of BAND SWITCH and be sure that the EXCITER 

PLATE POWER switch is set to OFF before mov- 

ing the BAND SWITCH. 

(6) Always realign a tuning unit which does not 

meet the above test. 

d. ALIGNMENT OF TUNING Units. (1) Set EX- 

CITER TUNING dial to 500. This is the minimum 

capacity setting. 

Caution: Do not spin this dial. If the dial is 

spun against the stop, serious damage to the dial 

mechanism can result. 

(2) Turn on the receiver and tune it to a fre- 

quency exactly one-half the upper frequency limit of 
the tuning unit. For example, assume the tuning 

unit to be aligned covers a frequency range of 0.95 

4A 
to 1.4 mc; the receiver should be tuned to Bi 0.7 

me or 700 kc. 

Note. When aligning the tuning units covering the fre- 
quency range of 8.55 to 12.5 mc and 12.45 to 18.05 mc, the 
receiver should be tuned to one-fourth the upper frequency 
limit of the tuning unit. 

(3) Loosen the thumbscrew on the M.O. dial of 
the tuning unit. 

(4) Adjust the M.O. dial for zero beat with the 
receiver. 

(5) Tighten the thumbscrew on the M.O. dial of 
the tuning unit. 

(6) Set EXCITATION METER SWITCH on 
the front panel of the transmitter at INT. AMP. 
GRID. 

(7) Adjust the center knob of the tuning unit 
marked DOUB. for maximum reading, as indicated 

on EXCITATION METER. 

(8) Set EXCITATION METER’ SWITCH. on 

the front panel of the transmitter at P.A. GRID. 

(9) Adjust the INT. AMP. knob of the tuning 

unit for maximum reading, as indicated by EXCITA- 

TION METER. 

(10) Readjust DOUB. and INT. AMP. knobs 

for maximum possible deflection of the EXCITA- 

TION METER. (EXCITATION METER should 

now read between 80 and 125 ma.) 
(11) Because of interaction of the tuning circuits, 

the M.O, dial may need readjustment to bring the 
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oscillator frequency back to zero beat with the re- 
ceiver. 

(12) For a more precise setting of the oscillator 
frequency, use Frequency Meter Set SCR-211-(_ ) 
to establish the upper frequency limit of.the tuning 

unit in step (2) above. (See par 37.) This proce- 
dure will not be required ordinarily unless the re- 
ceiver is seriously out of calibration. 

e. P-A TUNING AND LOADING, 

Note. Be sure tuning units have been checked for align- 
ment, and realigned if necessary in accordance with in- 
structions in paragraph 17d. Unless the M.O. dial lock has 
become loosened, steps (8) and (10) above, are usually suf- 
ficient. 

(1) Into dummy load. (a) Set BAND SWITCH 
to select the desired tuning unit. 

(b) Set EXCITER TUNING dial to the required 
frequency by reference to the tuning charts for Radio 
Transmitter T-55/MRQ-2 (sec. IX) and check by 
zero beating with receiver. 

(c) Check to see that the HIGH VOLTAGE 
PROTECT switch is at HIGH VOLTAGE 
PROVECT. 

(d) Check to see that the transmitter output switch 

on Antenna Switching Unit SA-24/MRO-2 is set to 
DUMMY ANTENNA (upward position). 

(e) Set ANTENNA SELECTOR SWITCH on 
the left front panel of the transmitter to RHOMBIC 

0.95, 3MC if operating in that frequency range or 
RHOMBIC 3, 18MC if operating in the 3 to 18 mc 
frequency range. 

(f{) Set RHOMBIC COUPLING control at 0. 

(g) Set EXCITER PLATE POWER switch at 

ON. 
(h) Set PLATE POWER switch at ON. 
(1) Tune PLATE TUNING DIAL to minimum 

dip in p-a plate current as indicated by P.A. PLATE 

meter. 

(j) Rotate RHOMBIC COUPLING control 

towards 100 until a reading of approximately 110 ma 

is obtained on P.A. PLATE meter. 

(k) Readjust PLATE TUNING dial until P.A. 
PLATE meter dips to minimum reading. 

(1) Repeat steps (j) and (k) until 110 ma is in- 

dicated on P.A. PLATE meter at minimum dip. 

(m) Set PLATE POWER. and EXCITER 

PLATE POWER switches to OFF. 
(n) Set the HIGH VOLTAGE PROTECT 

switch to NORMAL. 
(o) Set PLATE POWER and EXCITER 

PLATE POWER switches to ON. The P.A. 
PLATE meter should read 290 ma. Repeat steps 

(j) and (k) above, if necessary, to secure a reading 

of 290 ma. Do not exceed a 290 ma. reading. 
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( p) Restore PLATE POWER cad EXCITER ce 

PLATE POWER switches to OFF position. 

(2) Into rhombic antenna. No preliminary tune- 

up operations should ever be attempted with the 

transmitter connected to the rhombic antenna. Be- 
cause of the high-power gain and highly directional 

characteristics of the rhombic antenna, strong signals 
are radiated to great distances, and can be received 

by the enemy. Furthermore, when the power am- 
plifier has been properly tuned into a dummy an- 

tenna, as in (1) above, only a slight readjustment 
of the PLATE TUNING and RHOMBIC COUP- 
LING controls will be necessary, and these final 

adjustments can be made after transmission has actu- 

ally begun. 

(3) Into a Rod Antenna or Long Wire Trans- 
mitting Antenna. (a) Perform ster (a) through 

(c) in (1). above. 
(b) Set ANTENNA SELECTOR SWITCH at 

WHIP. 
(c) See the tuning chart (sec. IX) and set the 

dials on Antenna Tuning Unit BC—939-A or Antenna 
Coupling Unit CU-45/MRQ-2 to the approximate 
settings indicated on the chart for the frequency 

being used. 

(d) Set the transmitter output switch at TRANS- 
MIT. 

Caution: To prevent unnecessary signals being 

radiated, wait until transmission is about to begin, 

then perform operations (e) through (m) below, 
quickly. 

(e) Set the transmitter control switch to TRANS- 

MITTER ON. 
(f) Press Key J-37 and adjust PLATE TUN- 

ING dial for minimum dip of P.A. PLATE meter. - 

Do not change this adjustment from this point. 
(g) Adjust FREQUENCY INCREASE ‘and 

COUPLING controls on the antenna tuning (or 
coupling) unit, until a reading of 110 ma. on the 
P.A. PLATE meter is obtained. 

1. If operating frequency is in 2 to 10 me 
range, use crank marked 10 MC —— — 
2 MC. 

2. If operating ference is in 10 to 18 mec 

range, use crank marked 18 MC ——— 
10 MC. 

(h) Release key and set HIGH VOLTAGE 
PROTECT switch at NORMAL. 

(i) Press Key J-37 and adjust COUPLING 

control on antenna tuning (or coupling) unit, if nec- 

essary, to obtain 290 ma. on P.A. PLATE meter. 

(7) Carefully reset inductor crank for a maximum 

indicator on ANTENNA CURRENT meter. 
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_(k) Readjust coupling control and inductor crank 
by repeating procedure specified in (7) and (7) above, 
until a maximum antenna current occurs when P.A. 

PLATE meter reads 290 ma. — 

Caution: Never exceed a value of 300 ma (cw) 

as indicated by the P.A. PLATE current meter; 

however, it is permissible to reduce coupling so plate 

current is as low as 200 ma if satisfactory c-w com- 

munication is still maintained. 

(1) The transmitter is now ready for c-w opera- 
tion on a rod antenna or long wire antenna. 

(m) Keying of the transmitter may be checked by 
pressing the key and noting meter indications. For 

data on meter readings, see table IV. 

(n) Set transmitter control switch on the control 
box to OFF. | 

f. ADJUSTMENT FOR PHONE TRANSMISSION. (1) 

After the transmitter has been tuned for c-w opera- 

tion it should be adjusted for phone operation as 

follows: — 
(a) Set the transmitter output switch at DUMMY 

ANTENNA. 
(b) Set the transmitter control switch on Control 

Box C-110/MRQ-2 at OFF. 
(c) Set MODULATOR BIAS control on the 

transmitter to the extreme counterclockwise position. 

(d) Set C.W.-PHONE switch on the transmitter 

at PHONE. 

Caution: Never change the position of the C.W.- 
PHONE switch when the plate voltage of the power 

amplifier is on. To do so will damage the relays. 

(e) Connect Microphone T—50-(__) to receptacle 

marked DYNAMIC MIC. 2 on Speech Amplifier 

BC-614-E. 

(f{) Press the push-to-talk switch on the micro- 

phone and note reading of PA. PLATE meter. It 

should be approximately 250 ma. If it is more than 

260 ma or less than 230 ma, adjust the loading of 

the transmitter to obtain a reading of 250 ma. 

(g) Depress the push-to-talk switch and adjust the 

MODULATOR BIAS control until the MODULA- 
TOR PLATE meter on Speech Amplifier BC-614-E 

reads 40 ma. . 
(h) With the push-to-talk switch still depressed, 

speak into the microphone and at the same time adjust 
the microphone gain control DYNAMIC MIC. 2 
until the MODULATOR PLATE meter reads 200 

"ma on voice peaks. 
(1) Release the push-to-talk switch. 

(2) The transmitter can be modulated from the 
remote control point. In this event adjust the MOD- 

ULATOR BIAS control and the microphone gain 
controls exactly as in (1) above. Make sure the 

MODULATOR PLATE meter does not read i1 
excess of 200 ma on modulation peaks, 

(3) The transmitter may also be modulated by a 
carbon microphone or other source plugged into jack 

CARBON MIC. 1 on Speech Amplifier BC-614-E. 
If this is done, adjust the MODULATOR BIAS 

control as in (1) above, but adjust the gain by means 
of gain control CARBON MIC. 1 so that modula- 
tion peaks do not exceed 200 ma on the MODULA- 
TORIPLATE meter. 

g. OPERATION WITH CrysTAL ContTROL. (1) Set 
M.O.-XTAL switch of tuning unit at XTAL. 

(2) Insert Crystal Holder FT-171-B (or other 

suitable holder with crystal) of required frequency 

into XTAL jacks of tuning unit. 
(3) Set EXCITATION METER SWITCH on 

the front panel of the transmitter at P.A. GRID. 
(4) Set EXCITER PLATE POWER switch of 

transmitter at ON. 

(5) Adjust EXCITER TUNING dial for maxi- 
mum current as indicated on EXCITATION 

METER. 
(6) EXCITATION METER should read _ be- 

tween 80 and 125 ma. If meter does not read between 

these values, realign the tuning unit as described in 

d above. 

(7) Tune power amplifier as instructed in e(1), 

(2), or (3) above. 

h. CHANGING TYPE OF TRANSMISSION. (1) 

After the transmitter has been tuned and adjusted 

for phone operation, it can be switched immediately 

to c-w operation by setting the C.W.-PHONE switch 

first at C.W., and then setting the TRANSMITTER 

control switch to ON without any additional tuning 
adjustment. 

(2) The transmitter can be switched from con- 

tinuous wave to voice operation by restoring the 

TRANSMITTER control switch to OFF first, and 

then setting the C.W.+PHONE switch at PHONE. 
1. OPERATION ON DumMMy ANTENNA. For very 

short range communication, it may be desirable to 

operate on a dummy antenna. With the dummy an- 
tenna taking the full output of the transmitter, c-w 

signals can be heard for about 1 or 2 miles depending 
on local receiving conditions. Phone signals will be 

audible over a much shorter range. To operate on 

a dummy antenna proceed as follows: 

(1) Tune transmitter as described in e(1) above. 

(2) Set HIGH VOLTAGE PROTECT switch at 
NORMAL. 

(3) Operate with as little p-a plate current as pos- 
sible and in no case should the P.A. PLATE meter 
read in excess of 290 ma. 
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SECTION V 

ALIGNMENT PROCEDURE 

18. Neutralization 

Radio Transmitter T-55/MRQ-2 will need adjust- 
ment for neutralization if neutralizing capacitor C18 
has been tampered with. The transmitter may be 

readjusted as follows: 

a. Install Tuning Unit TN-36/MRQ-2 and its as- 

sociated Coil RF—-21/MRQ-2. 

b. Disconnect the concentric lead between Radio 

Transmitter T-55/MRQ-2 and Antenna Tuning 

Unit BC-939-A or Antenna Coupling Unit CU-45/ 
MRO-2. 

c. Set the antenna switch at TRANSMIT. 

d. Set FILAMENT POWER switch at ON. 

Note. In this operation high-voltage plate power is not 
applied, so the transmitter control switch on Control Box 
C-110/MRQ-2 must be left at OFF; and the PLATE 
POWER switch on the transmitter be set at OFF. 

2B 

e. Set EXCITATION METER switch at P.A. 
GRID. 

f. Set EXCITER PLATE POWER switch at 
ON. 

g. Adjust EXCITER TUNING dial to resonance 

at some frequency near the high-frequency end of 
the range. 

h. Adjust PLATE TUNING wheel slowly 

through resonance. If the neutralization is faulty, 
resonance will be indicated by a sharp dip in the read- 

ing of the GRID CURRENT meter. 

1. Adjust neutralizing capacitor C18, little by little, 

checking GRID CURRENT meter readings after 
each adjustment, until rotating the PLATE TUN- 
ING wheel through resonance causes only a slight 
dip in the reading of the GRID CURRENT meter. 

When properly neutralized this dip will not exceed 
3 ma. . 
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SECTION VI 

DETAILED TROUBLE-SHOOTING PROCEDURES 

19. Tests for Defective Stage 

If Radio Transmitter T-55/MRQ-2 fails to operate 
correctly, follow the procedure outlined below for de- 

tailed trouble shooting. In any analysis of failure a 
step-by-step procedure is necessary, starting first with 

the source of energizing power, testing stage by stage 

through the r-f section, and then the modulator stages. 

In actual operation strict adherence to the values 

specified in the respective table is necessary for satis- 

factory results. 

a. Power Suppty. In trouble shooting, first check 
the power supply to determine whether or not the 

correct voltages are available, Verify proper con- 

nection between transmitter socket SO6 and the ex- 

ternal a-c source, checking the socket and the power 

cable and plug. If necessary, check the internal power 

supplies in accordance with the special repair data 

given below in d(1) (a), e(6), (3), and g, and para- 

graphs 26, 29, and 30. 

b. Mrerer Reapincs. A check of the meter read- 
ings aids in recognizing faulty operation of the trans- 

mitter, and a logical interpretation of the meter indi- 

cations, combined with a circuit analysis, will aid in 

localizing the source of failure. 

(1) Compare the meter current readings with 

those indicated in table IV, 

Table IV. Performance characteristics of radio transmitter T-55/MRO-2. 

Limits 
Description Indicating meter Meter switch position Normal 

Max. Min 

WeMeM VONAGE “ACW aes bie a bee esac. 117 v 125 v 105 v 
HilamenteviOltagelie csc se sissies 2 Biba OR TAGE ioe 5.0 v Do) V. 49 va 
Buffer-doubler plate current..... EXCITATION METER | DOUBLER PLATE SOPs FAlsease Lh Bees 20 ma 
Intermediate-amplifier grid cur-| EXCITATION METER] INT. AMP. GRID. 2 ma 7 ma 1 ma 

rent. 
Intermediate-amplifier plate cur-|] EXCITATION METER | INT. AMP. PLATE 150 ma A Sri ais ea | ey seaweed 

rent. 
feeevena: current “(PLATE EXCITATION METER)'P.A. GRID... 2. DOO IZ mira ahh edeerae! Lye 80 ma 
POWER OFF). 

Pee oriad -current (PLATE | EXCITATION METER) P:A. GRID... SOSTOO RMA secs hose 65 ma 
PieeOWER OFF). . 
Preeepiate current (PHONE) 2. |-P:A; PLATE... 3... 000s... 250 ma 260 ma 230 ma 
EeAre plate current (CW). 020: NAGE PIBAU Be we cat alee 290 ma 290 ma 200 ma 
Mod plate current (no mod)....°|MOD.°PLATE:.........+. 40 ma 30 ma 35 ma 
Mod plate current (100% mod)..] MOD. PLATE.......... ZOO mimia eck tera Ae rare aileron ae Meare ap slate 
Power output (voice) (4 mc)... SZ OR WATES OH tins ute (atari: 210 watts 
Power output: (c-w) .ocs 400 watts | 500 watts | 325 watts 
Input level to BC-614-E (max 46 %dbo below ate eos 40 db below 

gain) for 100% mod. 1/35 1.73 v. 
150 the SWS gp eae Se a a a AD dbwbélow.s cas.canss ees 35 db below 

100% mod. 100% 
mod. 

Note. Normal readings are subject to some variation. However, the maximum cnd minimum limits should not be exceedea. 

(4) See e below, for the detailed repair data for the 

defective stage. 

(2) See table V for a listing of typical failures 

indicated by the meters, and the probable causes of 

these failures. 

(3) Correct errors in tuning and make necessary 

repairs and replacements. 

Note. If fuses continue to burn out each time the trans- 
mitter is turned on, insert an electric lamp in place of the 

fuse and check circuit to determine the source of trouble. 
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Bk irene ae he 1 Para ey atte 
: 

Table V. Typical failures in operation and their probable causes. 

Typical failure Probable cause Typical failure Probable cause 

No filament voltage in Radio 
Transmitter T-55/MRQ-| and FS4 are burned out. 

Defective FILAMENT 
POWER switch. 

Defective filament resistor, 
R18. 

Damaged power cord or poor 
plug contacts. 

Tube V15 is not in its socket. 
Tuning unit improperly in- 

stalled or missing. 
BAND SWITCH not set to 

proper channel. 
M.O.-XTAL switch on tun- 

ing unit in wrong position. 
Failure in keying circuits. 
Fuse FS4 burned out. 
Omission of or defective tubes 

on exciter deck. 
Open r-f choke, CH8. 
EXCITER PLATE POWER 

switch not turned on for 
tune-up purposes. 

No excitation indicated on 
EXCITATION meter of 
Radio Transmitter T-55/- 
MROQ-2Z. 

Tuning unit not properly 
tuned. 

No final-amplifier plate cur-| Reset necessary on overload 
rent indicated on the P.A.| __ relay. 
PLATE meter of Radio 
Transmitter T-55/MRQ-2 
(assuming that the neces- 
sary P.A. grid current is 
present), . 

One or all fuses FS1, FS2, 
and FS3 burned out. 

Interlock switches are not all 
closed because of faulty 
closing of door if back 
screen has not been re- 
moved. 

Short circuit in high-voltage 
circuit continually tripping 
out the overload relay. 

Poor or no cable connection 
with Speech Amplifier BC- 
614-E. 

Rectifier tubes V6 and V7 de- 
fective or inoperative be- 
cause of extreme cold. 

Output coil unit L7A missing 
or improperly installed on 
jack bar. 

Plate caps of tubes V6 and 
V7 removed. 

Heater element R19, used for 
tuning up on low power, is 
defective or missing. 

c. Tuset Test1inc. Although the tubes were tested 

prior to operation (par. 12c), they may prove to be 

faulty later during operation because of a change in 

conditions. Therefore, to make certain that the tubes 

are not a source of trouble perform the trial substi- 

tution test (par. 12c(1)(a@)) on each tube beginning 

with the oscillator and continuing through each suc- 

cessive stage, or test with an ohmmeter between the 
filaments and the other elements within the envelope 

of the tube. (For characteristics of the tubes, see 

table VII.) 
d. VOLTAGE AND RESISTANCE TEsTs. Voltage and 
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One or all fuses FS1, FS2,- R-f choke, CH8 is open. 
Improper tuning of output 

circuits; use of wrong coil 
unit L7A; failure to use 

Excessive power amplifier 
plate current indicated on 
the P.A. PLATE meter 
of Radio Transmitter T- 
55/MRQ-2. 

C28A for frequency ranges 
0.95 to 1.05 or 1.05 to 1.50 
megacycles, respectively. 

Too much antenna coupling. 
Grid cap on tube V16 is loose 

or removed. 
No bias voltage because of 

blown fuse FS5, or defec- 
tive rectifier tube V5. 

Voltage break-down between 
center tap of L7A and the 
coupling link, 

Relay RY1 has frozen during 
a severe overload. 
(CAUTION: Leave plug 

out of socket SO6 while 
working on this relay.) 

Fuse FS5 blown. 
Improper adjustment of the 

bias voltage controlled by 
the MODULATOR BIAS 
control on the front panel. 

Acoustical feedback caused by 
GAIN control on Speech 
Amplifier’ BC-614-E_ad- 
vanced too far. 

Grid caps of tubes V3 and 
V4 are disconnected. 

Lack of bias voltage because 
of defective tube V5 or 
blown fuse FSS. 

Incorrect control 
(See tuning charts, 
IX.) 

Plate voltage of Radio 
Transmitter T-55/MRQ-2 
final amplifier remains on 
after being switched off. 

Excessive modulator plate 
current indicated on MOD. 
PLATE meter of Radio 
pees T-55/MRQ- 

No antenna current indicated 
on ANTENNA CUR- 
RENT meter of Antenna 
Tuning Unit BC-939-A or 
Coupling Unit CU-45/- 
MROQ-2. 

SEC. 

Sections of transmit‘ing an- 
tenna missing. 

Coupling coil too loosely 
coupled to L5 in the An- 

vacuum capacitor C28 or — 

settings. | 

ie Tuning Unit BC-939- _ 

Grounding bonds discon- 
nected. 

Microphone push - to - talk | The 12-volt battery not con- 

switch fails to operate. 
Poor or broken microphone 

connection to Speech Ampli- 
fier BC-614-E. 

Faulty switch 
microphone. 

inside 

resistance tests aid in disclosing defects in the circuits. 
Perform the tests as follows: 

(1) Voltage tests. (a) Voltage tests of power 

supply outputs. Test the voltage from the power sup- 

ply at each section to determine whether or not the 

section is receiving the required voltage. This should 

include a check of plate voltage, shield grid voltage, 

bias voltage, and filament voltage taken directly at the 

terminal strip for each section. See figure 38 for 

circuit diagram of Radio Transmitter T-55/MROQ-2. 
Use Analyzer BC-1052-E (or equivalent) for these 

nected. z 

the 

tests. If these tests indicate normal values, proceed 



to make voliage tests at the socket termimais ui the 

stage under question. 

(b) Voltage tests at socket terminals. 

1. Test voltages at the socket terminals an 

effort to ascertain the defective part 
within the stage. These voltage values 
should be as specified on the chassis lay- 
out diagram. (See figs. 15, 16, and 17.) 
In general, the d-c voltage measurements 
shown on the chassis lay-out diagram are 

made between the socket terminals with 

a 1,000-ohm-per-volt voltmeter, such as 

Analyzer BC-1052-(_). A-c voltages 

are measured as indicated either to 
ground or between terminals. 

trol grid circuits. Nor can this voltmeter 
be used to measure the voltage at the 

cathode of tube V14A, because the cur- 

rent drawn by the voltmeter may reduce 
the voltage across neon tube V16A in the 
cathode circuit to a value at which the 
tube will no longer glow. However, with 
a vacuum-tube voltmeter it is possible to 
obtain true voltage readings for tube 
V14A. All voltage measurements pre- 

sented on the drawings (figs. 15, 16, and 

17) are those of normal operation. Ad- 
here to these values within a tolerance of 

+10 percent. 

2. True d-c voltages to tube V14A which is Warning: Do not change fuses or make repairs 
the control tube for the voltage regulator, | with the high voltages on, because when they are on, 
cannot be measured with a 1,000-ohm- a potential of 2,000 to 2,500 volts d-c is present on all 

per-volt voltmeter because of high resis- three decks of the transmitter. Be very careful when 
tances in the plate, screen grid, and con- making d-c- voltage tests. 

VOLTAGE MEASUREMENTS 

CAUTION= VOLTAGES DANGEROUS TO 
LIFE ARE PRESENT. 
SEE SECTION VI FOR SAFETY PRECAUTIONS. 
LINE VOLTAGE 117-118 VOLTS A-C. 
TEST FREQUENCY 2MC. 
ALL VOLTAGES MEASURED WITH 1000 
OHM PER VOLT VOLTMETER AS FOUND 
IN ANALYZER. 
ALL VOLTAGES MEASURED TO CHASSIS 
UNLESS OTHERWISE INDICATED. 

RESISTANCE MEASUREMENTS. 

ALL TUBES REMOVED. 
A-C POWER CORD PLUG REMOVED.: 
SPEECH AMPLIFIER CORD PLUG RE- 
MOVED. 

cH7e 

FRONT EOGE OF R-F EXCITER CHASSIS 
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{VTS} V10 8 Vil SCREENS 

INTERMEDIATE AMPLIFIER FORVI3A 165-200V0-C & 
63VA-C 130v 0-C 

Re 

ALL OTHER PLUGS IN PLACE. 
ALL RESISTANCES MEASURED TO 
CHASSIS UNLESS OTHERWISE INDICATED. 
ANY TUNING UNIT IN PLACE, 
BAND SWITCH at CORRESPONDING 
POSITION, 
MODULATOR BIAS CONTROL FULLY 
CLOCKWISE, 
G-W PHONE SWITCH AT PHONE. 
POSITION OF OTHER CONTROLS IM 
MATERIAL. 
FOR ADDITIONAL RESISTANCE MEASURE- 
MENTS REFER TO TABLE OF 
CONTINUITY TESTS FOR CABLES ANO 
TERMINAL STRIPS IN SECTION IV, 

-160V D-C 

VI6 
JAN-250 TH 

._(vT-220) 
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Figure 15. Radio Transmitter T-55/MROQ-2, r-f section, chassis lay-out diagram showing voltages and 
resistances at terminals and tube sockets, 

a 
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(c) Instructions for use of Analyzer BC-1052-E 

(or equivalent) for a-c and d-c voltage measurements. 

1. Connect the transmitter for c-w operation. 

2. To prevent damaging the instrument by an 

overload, begin measurements with the 

instrument set at the highest range 
whenever the approximate voltage, cur- 

rent, or decibel (db) level is not known. - 

3. See voltmeter chart (accompanying the 
analyzer) for the correct settings of con- 

trols, switches, jacks, and test prods be- 

fore making any measurements. 

4. The DECIBEL calibration is for use 
across 500-ohm lines and loads. The 

scale is read directly in db. 

5. The OUTPUT jacks are for measuring the 
voltage or db level of any a-c or audio 

voltage. Internal circuits are made 

through a 0.l-mf isolating capacitor in- 

side the instrument so that a-c voltage © Se 

or audio-frequency voltage superimposed 

on a d-c voltage may be read without 

harm to the analyzer. 
(d) Instructions for making high-voltage measure- 

ments with Analyzer BC-1052-E (or equivalent). 

Warning: It is extremely dangerous to make 

this measurement. The high voltage in Radio Trans- 

mitter T-55/MRQ-2 is deadly. When making this 

test, always arrange to have someone else present. 

The recommended procedure for measuring the high 
voltage is as follows: : 

1. Insulate the voltmeter well above ground 

by placing it on dry boards or other in- 

sulating material at least 1 inch thick. 

2. Set the voltmeter controls to the proper 
positions for measuring 3,000 volts d-c 

as indicated on the voltmeter chart. 

FRONT EDGE OF MODULATOR CHASSIS 
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Be Fan) 
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VOLTAGE MEASUREMENTS 

GAUTION= voLTaces DANGERDUS TO 
LIFE ARE PRESENT. 
SEE SECTION Vi FOR SAFETY PRECAUTIONS 
LINE VOLTAGE 117-118 VOLTS A-C. 
TEST FREQUENCY 2MC 
ALL VOLTAGES MEASURED WITH 1000 
OHM PER VOLT VOLTMETER AS FOUND 
IN ANALYZER. 

ALL VOLTAGES MEASURED TO CHASSIS 
UNLESS OTHERWISE INDICATEO, 

RESISTANCE MEASUREMENTS 

ALL TUBES REMOVED. 
A-C POWER CORD PLUG REMOVED, 
SPEEGH AMPLIFIER CORD PLUG RE 
MOVED. 
ALL OTHER PLUGS IN PLACE. 
ALL RESISTANCES MEASURED TO 
CHASSIS UNLESS OTHERWISE INDICATED 
ANY TUNING UNIT IN PLACE; 
BAND SWITCH AT CORRESPONDING 
POSITION 
MODULATOR BIAS. CONTROL FULLY 
CLOCKWISE 
C-W PHONE SWITCH AT PHONE. 
POSITION OF OTHER CONTROLS IM- 
MATERIAL. 
FOR ADDITIONAL RESISTANCE MEASURE- 
MENTS REFER TO TABLE OF 
CONTINUITY TESTS FOR CABLES AND 
TERMINAL STRIPS IN SECTION IV. 
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Figure 16. Radio Transmitter T-55/MRQ-2, modulator section, chassis lay-out diagram showing voltages and 
resistances at terminals and tube sockets, 
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OOOV D-C PHONE 
2500V 0-C CW 

2160V D0-C PHONE 
2600V D-C CW 

VOLTAGE MEASUREMENTS 

CAUTION VOLTAGES DANGEROUS TO 
LIFE ARE PRESENT. 
SEE SECTION VI FOR SAFETY PRECAUTIONS 
LINE VOLTAGE 117-118 VOLTS A-G. 
TEST FREQUENCY 2MC. 
ALL VOLTAGES MEASURED WITH 1000 
OHM PER VOLT VOLTMETER AS FOUND 
IN ANALYZER. 
ALL VOLTAGES MEASURED TO CHASSIS 
UNLESS OTHERWISE INDICATED, 

JAN-866A/866 
(VT- 464A) 

H.V.SUPPLY RECTIFIER 
2160V D-C (PHONE) 
2600V D-C (CW) 

RESISTANCE MEASUREMENTS 

ALL TUBES REMOVED. 
A-C POWER CORD PLUG REMOVED. 
-SPEECH AMPLIFIER CORD PLUG RE- 
MOVED. 
ALL OTHER PLUGS IN PLACE. 
ALL RESISTANCES MEASURED TO 
CHASSIS UNLESS OTHERWISE INDICATED. 
ANY TUNING UNIT IN PLACE; 
BAND SWITCH AT CORRESPONDING 
POSITION. 
MODULATOR BIAS CONTROL FULLY 
CLOCKWISE. 
C-W PHONE SWITCH AT PHONE. 
POSITION OF OTHER CONTROLS IM- 
MATERIAL. : 
FOR ADDITIONAL RESISTANCE MEASURE- 
MENTS REFER TO TABLE OF 
CONTINUITY TESTS FOR CABLES AND 
TERMINAL STRIPS IN SECTION IV. 

‘ ne PLATE CAP 
oN 

f 
\ 

N 
\ 
‘ 

\ 
\ 

BOTTOM VIEW OF POWER SUPPLY CHASSIS 

i} j eas ay 
\-- 76.0. SM 75iM\ 

/ 

FRONT EDGE OF POWER SUPPLY CHASSIS 

2160V D-C PHONE 
2600V D-C CW 

v6 

JAN-866A/866 
(V T-46A) 

H.V. SUPPLY RECTIFIER 
2I60V D-C (PHONE) 
2600V 0-C (CW 

Revs f PLATE cap \ 
Lowe \ 

‘ ST T6L. 
~ 

TLI9894 

Figure 17. Radio Transmutter T-55/MRQ-2, power supply, chassis lay-out diagram showing voltages and | 
resistances at termmals and tube sockets. 

Remove coil unit L7.. 
. Place red (positive) test lead prod in cen- 

ter jack of jack bar of the coil unit. 

Connect black (negative) test lead to any 

convenient ground on the transmitter 

frame. 

Open right-hand cover door (over tuning 

boxes or units) to open its interlock 

switch. (This switch will be used to 

close the circuit in step 13 below.) 
Fasten down the interlock switch at the 

left-hand cover door so its circuit is 

closed. - 

&. See that the back screen is in place so that 
its interlock switch is closed. 

9. Arrange the red (positive) test prod and 

cord so that it is extremely well insu- 
lated. It should be carefully supported, 

free and clear from the door and frame 

of the transmitter and any components. 
10. Stand clear of the red (positive) test lead, 

and see that neither you nor other per- 

sonnel come in contact with it when volt- 

age 1s On. 

11. Set PLATE POWER switch of trans- 

mitter at ON. 
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12. Put your left hand in your pocket. 

13. With your right hand, turn on the high 

voltage by pressing the interlock switch 

at the right-hand cover door. 

14. Read the voltage indication on the volt- 

meter and release the interlock switch. 

15. Set PLATE POWER switch at OFF and 
remove fastening from left-hand cover 

interlock switch when finished. 

(2) Resistance tests. If the voltage values are not 
as specified in figures 15, 16, and 17, perform the 

following resistance tests using Analyzer BC-1052- 
E (or equivalent). Make these tests with voltages 

removed. 

(a) Preparation for resistance measurements. 
1. Remove all tubes. 

2. Remove a-c power plug from transmitter 

socket SO6. 
3. Remove Speech Amplifier BC-614-E plug 

from socket SO5. 

4. Leave all other plugs in place. 

5. With any tuning unit in place, set the 
BAND SWITCH at the correct corre- 

sponding position. 

6. Turn MODULATOR BIAS control fully 

clockwise. 

7. Set ON-PHONE SWITCH at PHONE. 

8. Set analyzer switches and make test prod 

connections as indicated in the chart for 

the range into which the resistor falls. 

9. Short the test prods and adjust the meter 
for full-scale deflection (zero ohm) by 

use of the OHMS ADJUST knob. 

10. Touch the test prods to the end of the 
resistor. At least one end of the resis- 
tor should be disconnected from the 

circuit. 

11. Read the resistance on the OHMS scale, 

and multiply that reading by the value 

indicated on the ohms range on the 

rotary selector switch. 

Note. The OHMS adjustment must be made every time 
the range switch is changed from one range to another. 

(b) D-c resistance tests. 

1. Make d-c resistance tests between each ter- 

minal of the socket and chassis ground to 

ascertain any change in the electrical 
characteristics of the component parts 

within the stage. Check these resistance 

readings with the values specified on the 

chassis lay-out drawings. (See Figs. 15, 

16, and 17.) 
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2. If the resistance values are normal, make 

the circuit continuity tests between the — 
cables and terminal strips in accordance 

with table IV in order to discover pos- 

sible broken leads and poorly soldered 
joints. Dress and resolder leads if neces- 

sary. 
3. If the resistance values between chassis 

ground and socket terminals within the 

stage are not as required, make d-c re- 

sistance tests of the component parts 

within the defective stage (e, f, and g 
below and sec. VIII) to locate the de- 
fective part. If the value for any part is 

not as required, replace the defective part. 
e. SPECIAL TESTS AND REPAIRS FOR R-F STAGES. 

(1) R-f oscillator stage. If the r-f oscillator (master- 

oscillator control or crystal) does not develop suffi- 
cient oscillation to excite the r-f buffer-doubler stage, 

make the tests below. For other repair features see 

paragraph 22, and figure 20. 

(a) Correct frequency of crystal. Make certain 

that the frequency value of the crystal is correct for 

' the operating frequency of the tuning unit involved. 
See the appropriate tuning chart in section IX. Check 

the tuning unit. Make certain that tuning unit prongs 

and socket contacts are free from dirt and resin. If 
the tuning unit is defective, replace it. 

(b) Proper function of crystal. 
1. Fractured crystal. Make an operational 

check to determine that the crystal is not 

fractured and is in good operating con- 

dition. Do this by substituting a good 
crystal unit for the one in the tuning 

unit and comparing the performance of 

the transmitter with that previously 
obtained. 

2. .Jack condition. Inspect the jack to deter- 

mine the presence of surface-to-surface 
contact. 

(c) Keyer circmt continuity. Inspect the cordage, 
plugs, and terminal strip. (See table IT.) 

(d) Band switch. Inspect BAND SWITCH 

SW11 for defective operation. Clean and adjust the 
contacts. 

(e) Exciter tuning capacitor and dial. 
1. Check the connections of section C2.1A of 

three-gang tuning capacitor C2A to 
make certain that the connections are 

properly soldered. 
2. Inspect to make certain that no dust, bits 

of solder, or iron filings are present 
between the plates of the capacitor. 



3. Test capacitor C2.1A for shorting vetween 

rotor and stator plates. With the power 
off and tuning units removed, test with 

an ohmmeter. Rotate the rotor slowly 
from one extreme position to the other. 

The ohmmeter reading should show infi- 

nite resistance throughout. A zero read- 

ing during rotation indicates a shorting 

at that point. Find the bent plate which 

causes the shorting, and straighten it. 

4. If three-gang capacitor C2A is damaged in 
‘any section, replace it following the 

instructions listed below. 

a. Turn the tuning dial to 250 (springs on 
the back of the dial should be straight up 

and down), and remove it. Do not dis- 

turb the setting of the dial until it has 

been reassembled. 

b. Remove the defective capacitor. 
c. Turn the rotor plates of the new capacitor 

fully in. 

d. Fasten the capacitor on the chassis using 

the four tapped holes provided for this 

purpose on the under side of the gear 

housing. 

e. Place the dial on the capacitor shaft, and 

rotate the dial slowly to the left until it 

reads zero. 
f. Tighten the setscrew. This is reached 

through a hole in the side of the knob. 
g. Check the position of rotors at zero and 

500. Make certain that the edges of the 

rotor plates are parallel to the edges of 

the stator plates at both positions. If a 
slight adjustment is necessary, loosen the 

setscrew, adjust the position of the dial, 

and tighten the setscrew again. 

h. Do not force the dial on as far as it will go. 
Allow a running clearance of 1%» inch 

at least. 

Caution: Make certain that the dial is mounted 

on the capacitor with setscrew tight before operating 

the dial. Since the dial is designed to rotate for only 
10 revolutions (0 to 500), if it is turned farther than 

this, the mechanism will be damaged. When prop- 

erly mounted on the capacitor, the capacitor-limit 

stops protect the dial. 

5. Replacement of capacitor C2A will require 
physical adjustments of each section of 

the capacitor to achieve proper tracking. 

When making the adjustments use a 

Tuning Unit TN-36/MRQ-2 which is 
known to be in good operating condition. 

(f) Frequency check. Use an absorption frequency 
meter or Frequency Meter Set SCR-211-( ) to 

determine whether the circuit is oscillating. Make 

-his check with the switch at XTAL and at M.O. 

(See par. 37.) If the frequency meter indicates that 
the oscillator stage is oscillating, measure the voltage 

between terminal No. 3 of tuning unit socket SO7 
and ground. This voltage value should be not less 
than 15 volts direct current for normal oscillator 

function. If a reading of less than 15 volts is ob- 
tained, make the tests listed below: 

1. With all power off, test with an ohmmeter: 

a. Chokes CH2 and CH3 for open circuits. 

b.-Gapacitors, Gl,»€2,° G3, C5, and: C13 “ter 

shorts, leakage, and correct values +10 
percent. A capacitor bridge may be used 

to test the value of the capacitors. 

2. Make the necessary repairs and replace 
defective parts. 

(2) R-f buffer-doubler stage. If the r-f buffer- 
doubler does not supply sufficient excitation to the 
r-f intermediate amplifier, make the tests listed below. 
For other repair features see paragraph 23 and figure 
Pee 

(a) Check section C2.2A of three-gang tuning 

capacitor C2A in accordance with instructions out- 
lined in (1) (e) above. 

(b) With all power off, test with an ohmmeter : 
1. Choke CH5 for an open circuit. 

2. Resistors R23 and R24 for open circuits 

and correct values +10 percent. 

3. Capacitors C4, C8, C14, and C26 for short 

_ circuits, leakage, and correct values +10 
percent. A capacitor bridge may be used 

to test the value of the capacitors. 

(c) Make the necessary repairs and replace defec- 

tive parts. 

(3) R-f intermediate-amplifier stage. If the r-f 
intermediate amplifier does not supply sufficient exci- 

tation to the r-f power amplifier, or if its behavior in 

operation is erratic, make the tests listed below. For 

other repair features see paragraph 24 and figure 22. 

(a) Check section C2.3A of three-gang tuning 
capacitor C2A in accordance with instructions out- 

lined in (1) (e) above. 

(b) With all power off, test with an ohmmeter: 

1. Chokes CH6 and CH7 for open circuits. 
2. Resistors R8A, R9A, R21, and R22 for 

open circuits, and correct values +10 

percent. Resistors R8A and R9A pro- 

vide a bias on the grids of tubes V1O and 

V11 but have been connected in the 
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meter switching circuit, and are shown in 

that stage. 

3. Capacitors C1A, C6, C7, and C15 for short 

circuits, leakage, and correct values +10 

percent. A capacitor bridge may be used 

to test the value of the capacitors. 
(c) Make the necessary repairs and replace defec- 

tive parts. 

(4) R-f power-amplifier stage. If the r-f power 

amplifier does not operate satisfactorily, as indicated 

by meter readings, make the tests listed below. For 

other repair features see paragraph 25 and figure 23. 
(a) Test CW-PHONE switch SW/7 and relay 

RY3 in the following manner: 
1. Close switch SW7 to determine whether or 

not relay RY3 is operating. 

2. Check relay RY3 (fig. 36) for possible de- 
fects, such as an open coil, improper 

spring tension, faulty spacing between 

contacts, incorrect contact pressure, and 

pitted or dirty contacts. Pitted contacts 

will make it difficult to load the transmit- 

ter to proper p-a plate current on c-w 

transmission. Also, pitted contacts will 

cause modulation transformer T9 to 

overheat and give off a burning odor. 
y Inspect for loose connections and broken 

leads at. switch SW7 and relay RY3. 

4. Make a continuity test of switch SW7 to 
determine whether it is effective in the 

circuit. Make sure that contacts engage 

and that the plunger is operative. Since 

this switch is of the inclosed type, replace 

it with one of the same type if it is de- 

fective. 

(b) Test RHOMBIC COUPLING capacitor 
C4A in accordance with instructions for testing ex- 

citer tuning capacitor C2A, as outlined in (1) (e) 

above. 
(c) Check antenna selector switch SW17A for 

solid connections, clean contacts, and proper pressure 

of contact arms. 
(d) Check prongs of coils L7A to make certain 

that they are clean, and that positive contact is pres- 
ent between the prongs and jack bar contacts. When 

changing coils, make certain that there is at least a 
Y%-inch clearance between any part of the coil and 

the antenna-coupling coil, thereby preventing arc- 

over between the center tap of the coil and the antenna 
coupling coil. Arc-over will cause relay RY5 to kick 
out each time the transmitter is turned on. 

(e) Check jack J3A to make certain that contacts 

are clean, and pressure is firm. 
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(f) With all power off, test with an ohmmeter: 

1. Chokes CH4 and CH8 for open circuits. 

2. Resistor R9 for an open circuit and correct 
value £10 percent. Resistor R9 over- 

heats when the transmitter is operated on 

certain frequencies, and may be replaced 

with a 5,000-ohm, 2-watt, ome 
resistor. 

3, Capacitors C3A;\ C9, Cl10;°Gi1 Gia 
and C29 for short circuits, leakage, and 

correct values +10 percent. A capaci- 

tor bridge may be used to test the value 
of the capacitors. 

(g) Make the necessary repairs and replace defec- 
tive parts. 

(5) Antenna Switching Umit SA-24/MROQ-2. If 

this switching unit fails to operate properly, as in- 

dicated by arcing at the switch contacts, or incorrect 
meter readings show on the antenna-coupling (or 

tuning) unit, make the checks listed below. For other 

repair features see paragraph 32 and figure 30. 

(a) Check relay RYIA (fig. 36) for possible de- 

fects, such as an open coil, improper spring tension, 

faulty spacing and alignment of contacts, incorrect 

contact pressure, and dirty or pitted contacts. 

(6b) Check switch SW16A for clean contact sur- 

faces. The knife must make contact with each switch 

terminal. In operation the switch must be in either 

DUMMY ANTENNA or TRANSMIT position, or 

arcing will occur causing switch points and the final 

tank coil to burn out. 
(c) Test the dummy antenna resistors RIOA with 

an ohmmeter for correct value. 

(6) Antenna Coupling Unit CU-45/MRQ-2. if 
the antenna coupling unit is not operating properly, 

as indicated by the meter reading, make the checks 
listed below. For other repair features see paragraph 
33 and figure 31. 

(a) Check the tuning of each of the stages for 
resonance. (See par. 17.) 

(b) Check the output frequency of the transite 
(See par:.37.) 

(c) Check the appropriate tuning chart in section 

IX to make certain that the tuning unit and associated 

coil unit which are being used are proper for the de- 
sired frequency. 

(d) Make certain that the tuning control settings 

are in accordance with the appropriate tuning chart in 

section IX. 

(e) Check the neutralization. (See par. 18.) 

(f) Check BAND SWITCH SW11 for circuit 

continuity. Look for rosin joints, poorly soldered 



leads, or broken connectors to the switch. Resolder 

to insure continuity. | 
(g) With power off, test with ohmmeter coils L6 

and L44 for open circuits. Make. the necessary repairs. 
(7) Antenna Tuning Unit BC-939-A. If the an- 

tenna tuning unit is not operating properly, as in- 

dicated by the meter reading, make the checks listed 

above for Antenna Coupling Unit CU-45/MROQ-2. 
(See (6)(a) through (¢) above.) Then make the 

tests listed below. For other repair features see 
paragraph 34 and figure 32. 

(a) Check switches SW9.1 and SW9.2 for solid - 

connections, clean contacts, and proper contact 

pressure. 
(b) Check coils L5, L6, and L44 for cleanliness 

and proper pressure of variable contact arm. 

(c) With power off, test with an ohmmeter: 

1. Coils L5, L6, and 44 for open circuits. 
2. Capacitors C22 and C30 for short circuits. 

(8) R-f power supply. Tf the required voltages 

are not obtained from the r-f power supply, make the 

tests listed below. For other repair features see para- 

graph 26 and figure 24. 

(a) With the power off, test with an ohmmeter: 
1. Transformers T4, T5, and T10A for an 

open or shorted primary or secondary 

winding. 

2. Filter reactor L1 for an open circuit. 

3. Capacitors C16 and C17 for short circuits 

and leakage. 
4, Resistors RIA, R2A, R3A, R4, R4A, RSA, 

R6A, R7A, and R10 for correct value 

+10 percent. 

(b) Make the necessary repairs and replace defec- 

tive parts. | 

(c) Replacement of voltage regulator tubes V13A, 

V14A, or V16A may require readjustment of poten- 

tiometer R7A. Make this adjustment as follows: 

1. St FILAMENT POWER switch on 

front of transmitter at ON. 

2. Allow about 1 minute for filaments to warm 

up, then adjust FILAMENT VOL- 
TAGE control until FIL. VOLTAGE 

METER reads 5.0 to 5.3 volts. 
3. With any d-c meter having a range of 0 to 

300 volts or more, measure the output of 

the voltage regulator as follows: 

a. Lift open the right-hand door in the cover 

of the transmitter and connect the posi- 
tive lead of the voltmeter to the pin jack 
J2A located on the sub-base of the top 
deck of the transmitter, on the right- 

hand side near the rear. 

b. Ground the negative lead of the voltmeter 

to the chassis. 

4. Adjust potentiometer R7A until the volt- 

meter reads 240 volts. R7A is mounted 

close to the phone tip jack and can be 

adjusted by inserting a screw driver in 
the slotted shaft which protrudes through 
the sub-base of the transmitter. 

(d) Tube JAN-991 (V16A) (NE-16), varies in 

its individual performance from other tubes of the 
same type. It may be necessary to try several tubes 

before one is found that will operate satisfactorily in 
the electronic voltage regulator system of a particular 

transmitter. 

(e) Repeat input and output resistance tests. (See 
par. 13c.) 

f. Spectra, TEsts AND Repairs FoR MopuLaTor 
Staces. (1) Modulator stage. If the normal value 

of the modulator plate current (35 to 50 ma with no 
modulation) cannot be obtained, make the tests listed 

below. For other repair features see paragraph 27 

and figure 25. 
~ (a) With the power off, test with an ohmmeter : 

1. Transformer T8 for an open secondary 

winding. 

2. Transformer T9 for an open or shorted 

primary or secondary winding. 

3. Resistors R5, R16, and R17 for correct 

values +10 percent. 

(b) Make the necessary repairs and replace defec- 
tive parts. ; | 

(2) Audio driver stage. If the modulator section 

as a whole does not operate satisfactorily, make the 

following tests. For other repair features see para- 

graph 28 and figure 26. 

(a) With the power off, test with an ohmmeter : 
1. Transformer T7 for open primary or 

secondary windings. 

2. Transformer T8 for an open primary 

winding. 

3. Resistors R14 and R15 for correct values 

+10 percent. 
(b) Make the necessary repairs and replace defec- 

tive parts. 

(c) Check the grounding connection of trans- 

former T8 primary center tap. If there is an open 

circuit, resolder connection to ground. 

(3) Modulator bias power-supply stage. If the 

required voltages are not obtained from the modula- 

tor bias power supply, make the tests listed below. 

For other repair features see paragraph 29 and 

figure 27. 
(a) With the power off, test with an ohmmeter: 
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1. Transformers T1 and T3 for an open or 
shorted primary or secondary winding. 

2. Filter reactors L2 and L3 for open circuits. 

3. Capacitors C20, C21, and C27 for short 

circuits or leakage. When capacitor C27 
is short-circuited, tubes V1 and V2 draw 

excessive plate current resulting in blown 
fuses or failure of rectifier tube V5. 

(b) Make the necessary repairs and replace defec- 

tive parts. 

(c) Repeat input and output resistance tests. (See 

par. 130.) 
g. SPECIAL TESTS AND REPAIRS FOR HIGH-VOL- 

TAGE PowER Supp.y STaGeE. If the required voltage 

is not obtained from the high-voltage power-supply 

stage, make the tests listed below. For other stage 

repair features see paragraph 30 and figure 28. 

(1) With the power off, test with an ohmmeter: 

(a) Transformers T2 and T6 for an open or 
shorted primary or secondary winding. 

(b) Filter reactor L4 for an open circuit. 

(c) Capacitors C19 and C23 for short circuits and 
leakage. 

(d) Bleeder resistor R13 for correct value +10 

percent. 

(e) Overload relays RY2 and RY5 for open cir- 

cuit in coil windings. 
(2) Make the necessary repairs and replace de- 

fective parts. 

(3) Check relays RY2 and RY5° (figs. 35 and 
37) for improper spring tension, faulty spacing be- 
tween contacts, incorrect contact pressure, pitted or 

dirty contacts. If required, make overload reset for 
relay RY2 by pressing switch SW12. 

(4) Repeat input and output resistance tests. 

(See par. 13a.) 
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20. Refinishing, Moistureproofing, 
ani Bie 

Fungiproofing 

a. REFINISHING. 

repaired and is operating correctly, remove any 

scarred or chipped spots with #0000 sandpaper and ~ 
If the apply paint to the spots with a small brush. 

case is sufficiently scarred and chipped to warrant 
complete refinishing, remove the transmitter chassis © 

Make certain that the case is free 

Spray the entire case with the 
from the case. 

from dirt and rust. 

proper paint authorized by existing regulations. 

b. MoIsTUREPROOFING AND FUNGIPROOFING. This 

treatment provides a degree of protection against 

moisture, salt spray, corrosion, fungus growth, and 

insects. The treatment is applied in the following 

manner : . 

(1) Masking. Clean transmitter thoroughly, re- 
move shielding of components, and partially disas- 

semble. Cover with masking tape certain points such 

as open switches, relays, variable capacitors, sockets, 

and bearings. 

(2) Spraying. Dry all parts of the equipment 

thoroughly and spray with three coats of moisture- 

proofing and fungiproofing varnish. Spray all sur- 

faces supporting circuit elements, all circuit elements, 

and interconnecting wiring and soldered terminals. 
Use a brush to apply the varnish to all parts which 

cannot be reached by the spray. 

Caution: Make certain that a complete job of 
masking has been done on the parts listed above. If 

the varnish gets on any of these parts the equipment 

will not operate satisfactorily. 

(3) General instructions. For general instructions 

on the spray method of moistureproofing and fungi- 

proofing, see TB SIG 13. 

After the transmitter has been 



SECTION VII 

FINAL TESTING 

21. Power Output and Modulation Tests 

a. GENERAL. After the repairs in the transmitter 

have been completed and the unit has been moisture- 

proofed and fungiproofed, make a final test to ascer- 

tain that the unit is in proper condition for tactical 

use. Although the transmitter was correctly ad- 

justed during the repair procedure (par. 18), make 

a recheck of neutralization ; then proceed to final test- 

ing of the power output and modulation. 

b. PREPARATION FOR TESTING. To measure the 

power output and modulation capability of the trans- 

mitter, connect the test circuits as shown in figure 18, 
Proceed as follows: 

(1) Disconnect the end of the dummy antenna 

(part of Antenna Switching Unit SA-24/MRQ-2) 
which goes to the ground lug. 

(2) Connect test ammeter between ground lug and 

the free end of the dummy antenna. 

(3) Set switch SW16A of Antenna Switching 
Unit SA-24/MROQ-2 at DUMMY ANTENNA. 

(4) Couple the transmitter output to the vertical 

“ 

deflection plates of the oscilloscope by means of a 
pick-up coil. To construct this coil, wind 2 to 4 turns 

of insulated wire (No. 14 gauge, soft-drawn copper) 

over a winding space of 3 inches around one of the 

r-f leads which connects the test ammeter to Antenna 

Switching Unit SA-24/MRQ-2. Connect the ends 

of the coil to the vertical deflection plates of the 

oscilloscope by means of a twisted-pair line. 

(5) Connect the transmitter to an a-c power 

source of 5 kilowatts of single-phase, 60-cycle alter- 
nating current at 115 volts. 

(6) Connect a Speech Amplifier BC-614-E, 

which is known to be in good operating condition, to 

the transmitter. 

c. Power Output TEsT ror C-W TRANSMISSION. 
(1) With the transmitter Key J-37 plugged into 
jack J101 on Speech Amplifier BC-614-E, adjust the 
transmitter for maximum c-w power output (key 

down). (See par. 17a through e and table IV.) 

Test at the middle of the 0.95- to 1.4-megacycle fre- 

quency band in accordance with table VI below. 

Table VI. Power output and modulation capability with 400-ohm (500-watt) dummy antenna. 

Power output (watts) 

Frequency range in Tuning unit 
megacycles 

CW 

095 10 140....:-... TN-28/MRQ-2 .... 400 
Bt aes TN_29/MRO-2 .... 400 
Neste es TN-30/MRO-2 ... 400 
Ds 410... TN-31/MRO-2-...,| 400 
Piri 505500. TN_32/MRO-2 ..... 400 
RO e660... N_33/MRO-2 | 400 
O51 1250. TN_34/MRO-2 .... 300 
1805... >. TN_36/MRO-2 ... | 275 

R-f output current in amperes 

; Phone 
Phone Phone (YU percent 

(unmodulated) cw- (unmodulated) modulation) 

300 1.00 0.86 1.00 
300 1.00 0.86 1.00 
300 1.00 0.86 1.00 
300 1.00 0.86 1.00 
300 1.00 0.86 1.00 
300 1.00 0.86 1.00 
250 0.86 0.79 0.93 
200 0.82 0.70 0.83 

(2) Maximum c-w power output for the frequency 
under test is obtained when a maximum reading is 

indicated on the external r-f ammeter. With the use 

of the 400-ohm dummy antenna, the required power 

outputs are obtained when the r-f output currents are 

as specified in table VI. 
(3) The r-f ammeter reading should at least equal 

the r-f output current specified in table VI for c-w 

output. 

(4) If the c-w, r-f current output is as specified in 

table VI, make power output test for unmodulated 

phone transmission as outlined below. (See d(1) 

through (6).) 

(5) If the c-w, r-f current output reading is not as 

specified in table VI, the performance of the trans- 

mitter is unsatisfactory. Proceed as follows: 

(a) Perform tests to localize the defect to the par- 

ticular stage, and test further to determine the defec- 

tive part. (See par. 19.) 
(b) Make necessary repairs and replacements, and 
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R-F AMMETER 
(A) 0-1.5 AMPERES 

THERMOCOUPLE TYPE 

TWISTED 
PAIR 

OSCILLOSCOPE 

8MF CAPACITOR 
(PAPER) 

ofl DIO GENERATOR 

DUMMY \ * ANTENNA 
ANTENNA SWITCHING 

UNIT 
SA-24/MRQ-2 

GND LUG 

TRANSMITTING KEY 

Pe oe 
INTO J1O! 
KEY JACK 
ON SPEECH 
AMPLIFIER 
BC-6I4-E 

PHONE PLUG 

CONNECT PHONE 
PLUG AS INDICATED 
AND PLUG INTO 
J 102 CARBON 
MICROPHONE JACK 
ON SPEECH 
AMPLIFIER BC-6I4-E 

SLEEVE 

100 OHM (2 WATT) 
NON - INDUCTIVE 
RESISTOR - 

* oISCONNECT END OF DUMMY ANTENNA (RIOA) 
FROM GROUND LUG. CONNECT ! TO THIS END 

OF OUMMY ANTENNA AND 2 TO GROUND LUG. 
TL 19678 

Figure 18. Radio Transmitter T-55/MRQ-2, test circuits for measuring power output and 
modulation capability, schematic diagram. 

repeat c-w power output test as outlined above. 

c(1) through (4).) 

(c) Repeat the test for c-w power output in this 

manner until the performance of the transmitter is 
satisfactory. 

d. Power Output Trst FoR UNMODULATED 

PHONE TRANSMISSION. (1) Remove the transmit- 

ter Key J-37 from jack J101 on Speech Amplifier 
BC-614-E. 

(2) Change the transmitter from c-w to phone 

transmission. (See par. 17f and table IV.) 

(3) Adjust the transmitter for maximum unmod- 

ulated phone power output at the same frequency as 

that used in the c-w power output test. 

(4) The maximum reading on the external r-f 

ammeter will indicate the maximum unmodulated 

phone power output current for the frequency under 

test. 

(5) The r-f ammeter reading should at least equal 

(See 

the r-f output current specified in table VI for un- . 

modulated phone power output. 
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(6) If the unmodulated phone power output meter 
reading is as specified in table VI, make the test for 

modulation capability as outlined below. (See e(1) 

through (19).) 

(7) If the unmodulated phone power output meter 
reading is not as specified in table VI, the perform- 
ance of the transmitter is unsatisfactory. Proceed as 

follows: 

(a) Perform tests to localize the defect to the par- 

ticular stage, and test further to determine the defec- 

tive part. (See par. 19.) 

(b) Make necessary repairs and replacements, and 
repeat the unmodulated phone power output test as 

outlined above (d(1) through (6)) until the per- 
formance of the transmitter is satisfactory. 

e. MopULATION CapaBILITy. (1) Keep the trans- 
mitter adjusted for maximum unmodulated phone 

power output at the same frequency that was used i in 
the previous tests. 

(2) Insert the audio.signal generator plug into 
Jack J102 on Speech Amplifier BC-614-E. 



HI 

REFERENCE AXIS ii AA 

ina " 
WTI 

MODULATED UNMODULATED 
CARRIER ’ CARRIER 

‘ . HI-H2 % MODULATION » HETHE x 199 TL19702 

Figure 19. Radio Transmitter T-55/MRO-2, oscilloscope 
pattern for modulation test. 

(3) Turn on the oscilloscope. 

(4) Adjust the sweep voltage on the oscilloscope to 

make the width of the pattern slightly more than half 

the diameter of the screen. 

(5) The unmodulated r-f carrier wave will be seen 

on the oscilloscope. 

(6) The height of the carrier pattern shoale be 

approximately one-third of the height of the screen. 

(7) Since the height of the carrier pattern de- 
pends on the number of turns in the pick-up coil, it 

may be increased by increasing the number of turns 

and decreased by decreasing the number of turns in 
the coil. 

(8) Measure the height of the unmodulated r-f 

_ wave (fig. 19(H2)) above the reference axis. 
(9) Adjust the audio signal: generator for a fre- 

quency of 400 cycles, and turn it on. 
(10) Measure the audio output voltage from the 

audio signal generator to Speech Amplifier BC-614— 

E, using a high resistance a-c voltmeter or an a-c 

vacuum-tube voltmeter. 

(11) Adjust the audio signal generator for an ini- 

tial output of 0.15 volt. 

(12) The transmitter output will now be modu- 

lated at 400 cycles. 

(13) Ninety percent aedueeon is required for 

satisfactory operation of the transmitter. 

(14) At 90 percent modulation, the r-f current in 

the external test ammeter will increase approximately 

18 percent above the unmodulated value which was 

obtained in the preceeding test; it should at least 
equal the r-f output current specified in table VI for 

modulated phone power output. 

(15) If the value specified in table VI is not ob- 
tained with 0.15 volt output from the audio signal 

generator, increase the output of the audio signal gen- 

erator up to 0.30 volt, and set the speech amplifier 

volume control near maximum in order to obtain the 

specified value. 

(16) Observe the modulated wave on the oscillo- 

scope screen to make certain that the sine wave pat- 

tern remains undistorted. 

(17) The maximum height of the modulated wave 
(fig. 19(H1)), as seen on the oscilloscope, should be 

1.9 times as great as the height of the unmodulated 

wave (fig. 19(H2)). This indicates a modulation of 

90 percent. 
(18) If the modulated phone power output read- 

ing equals that specified in table VI, and if, with an 
audio signal generator output of 0.30 volt, wave 

height H1 is 1.9 times as high as wave height H2 

without distortion, then the performance of the trans- 

mitter is satisfactory. 
(19) If it has been impossible to meet the fore- 

going requirements of this test, the performance of 

the transmitter is unsatisfactory. Proceed as follows: 

(a) Perform tests to localize the defect to the par- 

ticular stage, and test further to determine the defec- 

tive part. (See par. 19.) 

(b) Make the necessary repairs and replacements, 

and repeat the test for modulation capability as out- 

lined above. (See e(1) through (16).) 

f. Test For Att Banps. The foregoing tests pre- 
sent a procedure for testing the c-w power output. 

the unmodulated phone power output, and the modu- 

lation capability in the frequency band of 0.95 to 
1.40 megacycles. Perform these three tests as out- 

lined above on all of the other bands specified in table 

VI, testing each band in the order listed. 
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SECTION VIII 

INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA 

22. R-f Oscillator Stage (fig. 20) 

a. Circuit REPAIR FeatureES. The r-f oscillator 
stage consists of tube V8 operating in a Hartley 

oscillator circuit. Frequency is determined either by 
master oscillator or crystal control in the grid circuit, 

depending on the setting of the M.O.-XTAL switch, 
SW15. When switch SW15 is set for master-oscilla- 
tor control, the frequency can be varied by means of 

the exciter tuning dial over a range dependent on the 

particular tuning unit and the associated coil unit 

used. This is indicated on the tuning charts. (See 

tables VIII through XV.) The oscillator is tuned 

simultaneously with the buffer-doubler and inter- 

mediate-amplifier stages by three-gang tuning capaci- 

tor C2A, which is controlled by the EXCITER 

4 

TUNING dial on the front panel. Capacitor C2.1A, 

one section of capacitor C2A, is connected in parallel 

with the oscillator capacitor in the tuning unit. When 

switch SW15 is in the position for crystal control, 
a fixed frequency is generated whose value depends 

on the particular crystal plugged into the. jack pro- 

vided for this purpose. Oscillations generated by the 
oscillator circuit are tapped from the plate of tube V8, 

and are fed to the grid circuit of buffer-doubler tube 
V9 through capacitor C13. Screen voltage is held 

constant by voltage regulator tube V15, connected 

between screen grid and ground. Plate voltage regu- 

lator system consisting of tubes V13A, V14A, and 
V16A. (See par. 26.) R-f voltage is prevented from 

returning the plate power circuit by choke CH3 and 

bypass capacitor C5, 

b. Parts Data For R-F OsciILvator STAGE (fig. 20). 

Ref. symbol minal core Name of part and description Function 

(Cinyaetoae mae SIDIAG=2a anes CAPACITOR, fixed: paper; 0.006-mf, +10%; 600 | Tube V8, cathode coupling. 
vdcw; Micamold No. 340. 

OARS en aeews SDAG=2 tees CAPACITOR, fixed: paper; 0.006-mf, £10%; 600 | Tube V8, screen bypass. 
vdew; Micamold No. 340. 

(CORT ea ens 3D9240V-3 ...| CAPACITOR, variable: section 1 of C2A; 240-mmf; | Exciter tuning capacitor for tube 
National NPW3; Special, B & W No. WN701. V8. 

(CA Seana 3DA1D73.1 CAPACITOR, fixed: paper; 0.01l-mf, +20%; 500 | Tube V8, cathode return bypass. 
vdcw; Sangamo type C-. 

SSS dren aiele SOD AG-2. CAPACITOR, fixed: paper; 0.006-mf, +20%; 600 | Tube V8, plate return bypass. 
vdcew; Micamold No. 340. 

(Chis a means 3D9150-19 CAPACITOR, fixed: mica; 150-mmf, +£20%; 500 | Coupling between tubes V8 and V9. - 
vdcew; Aerovox No. 1460. 

ZB IEG os ils 3DA6-2 ...... CAPACITOR, fixed: paper; 0.006-mf, +20%; 600 | Tube V8, filament bypass. 
vdew; Micamold No. 340. 

Gre Ae BE IOSO aes COIL, r-f: choke; 1-mh, £10%; 20-ohm d-c resist- | Tube V8, cathode return r-f choke. 
ance. 

SEIS te eek SC5S0S leer COIL, r-f£; 2.5-mh, =5% ; 25-ohm d-c resistance ....... Tube V8, plate return r-f choke. 
1 fe eae tee 2Z5534A.3 ....| JACK: meter; single circuit; normally closed; | Keying jack. 

Mallory No. 702. 
iSite Mendonca ZIONO Re er TUBE: pentode; type JAN-6V6-(VT-107) .:.....: R-f oscillator. 
SUIS Ons, coal he 2J6V6GT/G ..| TUBE: pentode; alternate glass envelope; type JAN- | R-f oscillator. 

6V6GT (VT-107-A). 
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Recon BOTOn Sas adres 

Swit SWS SWIlLS SWIL2 

c2ia* td 
240 JAN 6V6 GT/G 
MMF (VT-107A) 

R-F OSCILLATOR 
GRIO (PINS 
BUFFER- DOUBLER 
STAGE TUBE V9 

PIN 5 0 
vo ee REGULATOR See REGULATOR 

UBE V RCUIT TUBES VI3A, 
Via. &VIGA 

EXCITER SUPPLY RECTIFIER STAGE 
TUBE vVi2 

R2A & R3A COMMON 

ROTES 

CAPACITOR C2. 1A PARALLELED WITH CaP 
ACITOR $8 OSCILLATOR TUNING UNIT. 

GC = GO CONNECTION. 

RESISTANCES LESS THAN IM ARE GIVER Ad 
ZERO. 

CONDITIONS OF TEST: 
VOLTAGE MEASUREWER WS he 

ALL VOLTAGES MEASUAED WITN 1000 
OHM PER VOLT VOLTWETER AS FOUND 
IM ANALYZER. 
ALL VOLTAGES MEASURED TO CHASSIS 
UNLESS OTHERWISE INDICATED. 

RESISTANCE MEASUREMENTS/;q ° - 
ALL RESISTANCES MEASURED. TO 
CHASShS UNLESS OTHERWISE UADL- 
CATED. / “a 

IL1776-S 

Figure 20. Radio Transmitter T-55/MRQ-2, ¢-f oscillator stage, schematic wiring diagram. 

43 



23. R-f Buffer-doubler Stage (fig. 2!) 

a. Circuir Reparr Features. The r-f, buffer-: 

doubler stage consists of tube V9 and its associated 

circuit elements. Grid voltage for this tube is obtained 

from resistors R23 and R24. Screen voltage is ob- 

tained through resistor R3A, and is bypassed by 

capacitor C4. Screen voltage is held constant by volt- 

age regulator tube V15 connected between the screen 
grid and ground. The plate circuit of tube V9 is 

resonated by a tuned circuit consisting of a coil and 

capacitor in parallel, which are contained in the tun- 

ing units. This tuned circuit is connected in parallel 

with section C2.2A of three-gang exciter tuning 

capacitor C2A, This permits simultaneous tuning of 
the buffer-doubler stage with the oscillator and inter- 

mediate-amplifier stages. When using the master 
oscillator, the plate circuit of tube V9 is always tuned 
to twice the frequency of the master-oscillator circuit 
to prevent reaction from the succeeding stages. When 
using crystal control, tube V9 operates as a buffer 
amplifier in the frequency range between 0.95 and 4.0 

_megacycles, and as a doubler between 4.0 and 12.5 

megacycles. In the frequency range from 12.5 to 18.0 

megacycles the output frequency is four times the 
crystal frequency. R-f voltage from the tuned circuit 

of tube V9 is isolated from the power circuit by r-f 
choke CH5 and bypass capacitor C26. R-f voltage 
from the plate of tube V9 is fed to the grids of inter- 
mediate-amplifier tubes V10 and V11_ through 
parasitic resistors R21 and R22 and blocking capaci- 

tor C14. 

b. Parts Data For R-F Burrer-DousBier STAGE (fig. 21). 

Ref. symbol oak Serre Name of part and description Function 

GOIA NE iss 3D9240V-3 ...| CAPACITOR, variable: section 2 of C2A; 135-mmf; | Exciter tuning capacitor for tube 
National NPW3; special, B & W No. WW/701. V9. 

(CAN ated tenes STAG 2 eee CAPACITOR, fixed: paper; 0.006-mf, +20%; 600 | Tube V9, screen bypass. 
vdew; Micamold No. 340. 

(Coe eon inn 3DA1D73.1 CAPACITOR, fixed: paper; 0.01-mf, +20%; 500 | Tube V9, cathode bypass, 
vdew; Sangamo type C. 

(Gi SA Deas 3D9200-35 ....| CAPACITOR, fixed: mica; 200-mmf, +10%; 500 | Coupling between tube V9 and tubes 
vdew; Aerovox No. 1460. V10, V11. 

CUS Ee 3K4510211 ....| CAPACITOR, fixed: mica; 0.001-mf, +10%; 2,500 | Tube V9, plate bypass. 
vdew; Aerovox No. 1447. 

(CE aie 3C326-100 ....}| COIL, r-f: choke; 2.5-mh, +10%; 50-ohm d-c re- | Tube V9, plate return r-f choke. 
sistance; National type R100. 

| ROL MD GB 3RC31BE104M | RESISTOR, fixed: carbon; 100,000-ohm, +20%; | Tube V9, grid bias. 
l-w; IRC type BT-¥. 

RR aR oe 3Z6050-99 ....] RESISTOR, fixed: wire-wound; 300-ohm, +10%; | Tube V9, cathode bias. 
10-w; IRC type AB, special. 

WAC eee ore PALS oy ase oree oy TURE: pentode; type JAN-6L6 (VT-115).......2... Buffer-doubler. 
NEO elise sates ZO GG ae eate TUBE: pentode; type JAN-6L6G (VT-115-A)...... Bu ffer-doubler. 
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ROTOR ROTOR 
ARM 

SW II.3 SW 11.3 

v9 
JAN-6L6 
(VT-115 ) 

BUFFER- DOUBLER 

Ci4 
200 MMF R21 &R22 COMMON 

INTERMEDIATE 
AMPLIFIER 
STAGE TUBES VIO& 
vil 

Cl3 
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ZERO. 
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RESISTANCE MEASUREMENTS 
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CATED 

0.0n SOO TLU779-S 

Figure 21. Radio Transmitter T-55/M RQ-2, r-f. buffer-doubler stage, 

schematic wiring diagram. 
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24. R-f Intermediate-amplifier Stage 
(fig. 22) 

a. Circuit Repair Features. The r-t, inter- 

mediate-amplifier stage consists of tubes V10 and 

V11 which are biased to cut-off by r-f choke CH7 

when no excitation is present, as during periods 
when the key is up. Screen-grid voltage for tubes. 

V10 and V11 is held constant‘ by the electronic volt- 
age regulator system which consists of tubes V13A, 

V14A, and V16A. (See par. 26.) The screen grids 
are bypassed by capacitors C6 and C7. The plate 

circuits of tubes V10 and V11 are resonated by a 
tuned circuit consisting of a coil and capacitor located 

in the tuning unit. This tuned circuit is connected in 
parallel with section C2.3A of three-gang exciter 
tuning capacitor C2A. This permits simultaneous 

tuning of the intermediate-amplifier stage and the 

oscillator and buffer-doubler stages. Plate power is 

supplied through r-f choke CH6, and is bypassed by 

capacitor C24. The output of the r-f, intermediate- 

amplifier stage is fed to the grid of pad tube V16 

through capacitor C15, ; 

b. Parts DATA FoR R-F INTERMEDIATE AMPLIFIER STAGE. 

Function 

Tubes V10 and V11, grid bypass. 

Exciter tuning capacitor for tubes 
V10 and Vili 

Tube V11, screen bypass. 

Tube V10, screen bypass. 

Coupling between tubes V10, V1]1, 
and tube V16. 

Tubes V10 and V11, plate return 
r-f choke. 

Tubes V10 and Vil, grid return on 
r-f£ choke. 

Tube V10, grid parasitic suppressor. 

Stent ce Name of part and description 

GC) ee ee BD A4= 22 eas CAPACITOR, fixed: mica; 0.004-mf, +10%; 500 
vdew; Aerovox No. 1467. 

CEST Nee 3D9240V-3 CAPACITOR, variable: section 3 of C2A; 135-mmf; 
National NPW3 Special, B & W No. WW/7O01. 

Sees 3DA2-116.1 CAPACITOR, fixed: paper; 0.002-mf, +20%; 600 
é vdcw; Micamold No. 340-17. 

(Cee ee 3DA2-116.1 CAPACITOR, fixed: paper; 0.002-mf, +£20%; 600 
vdew; Micamold No. 340-17. 

CL ae 3DA2-101 CAPACITOR, fixed: mica; 0.002-mf, +20%; 600 
vdcew; Aerovox No. 1450. 

Go eae SC3OSn shat ees COIL, r-f: choke; 1-mh, £10%; 20-ohm d-c re- 
sistance. 

A US Ree SEBOS Gat aes COIL, r-f: choke; l-mh, £10%; 20-ohm d-c re- 
sistance. 

(27) Caesar 3Z6005—-44 .| RESISTOR, fixed: carbon; 50-ohm, £10%; %-w; 
IRC type BT-¥. 

Bee idols fs 3Z6005-44 .| RESISTOR, fixed: carbon; 50-ohm, £10%; %-w; 
IRC type BT-¥. 

V10, V11 ZISO7 aie See TUBE: pentode; JAN=807 (VT-100). <3... .0s0% 00 ae 

Tube V11, grid parasitic suppressor. 

Intermediate amplifier. 
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Figure 22. Radio Transmitter T-55/MRQ-2, r-f, intermediate-amplifier stage, 
schematic wiring diagram. 
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25 R-f Powei-ainplifier Stage (fig. 23) 

a. Circuit Repair Features. The p-a stage con- 

sists of tube V16 operating in a neutralized class C 
p-a circuit. Grid-bias voltage is provided’ through 
CH8 by the main bias voltage power supply. With 
the key up, the tube is biased to cut off the plate cur- 

rent of the tube. With the key down, the r-f voltage 

supplied by the intermediate-amplifier stage causes 
the grid to draw a current of 80 to 125 milliamperes. 
The tuned plate circuit is center tapped so that an 

equal out-of-phase voltage is present for feeding back 

to the grid through blocking capacitor C29 and neu- 

tralizing capacitors C29 and C18. Neutralizing 

b. Parts Data For R-F Power AMPLIFIER. 

capacitor C18 cancels the effect of the grid-plate 
capacitance so that tube V16 will operate without — 

spurious oscillations. The r-f output power is taken 
from the tank circuit by a coupling coil which is 
wound around the outside of the output coil unit. 
The output power so obtained is delivered through 
the ANTENNA SELECTOR SWITCH, whieh 

matches the transmitter output impedance to that of 

a vertical half-rhombic or a rod type antenna. The 

RHOMBIC COUPLING control is used to permit 

the transmitter to be properly loaded when connected 

to a vertical half-rhombic.antenna, or when connected 

to the dummy antenna during tune-up operations. 

Ref. symbol Siena eS Name of part and description Function 

MOAR ww at 8D A422... “CAPACITOR, fixed: mica; 0.004-mf, £10%; 500 | Tube V16, grid bypass.. 
vdew ; Aerovox No. 1467. 

CHA ee. 3D9500V-2-1 CAPACITOR, variable: air; 2-section ; 500- 500-mmf; | Rhombic coupling control. 
Cardwell type XRS500PD. 

@92; C10 3DA50-72 CAPACITOR, fixed: paper; oil-filled; 2-section; 0.05- | Tube V16, filament bypass: 
0.05-mf, +20%; 600 vdew; Aerovox No. 616. 

(CG ae aa 3DA2-85 CAPACITOR, fixed: mica; 0.002-mf, +£5%; 6,000 | Tube V16, plate return bypass. 
vdew; Special Aerovox No. 1550. 

Cr a 3D9150V-4 CAPACITOR, variable: air; 150-mmf; 7,000 vdcw; | Final amplifier plate tuning. 
Johnson, E.F. No. 150DD70. 

CAUSE ga 3D9005UES CAPACITOR, variable: air; 5.5-mmf, max; 7,000 | Final amplifier neutralizing. 
vdew; Johnson, E.F. No. 6G70. 

(COT ss SDAZS awe eee. CAPACITOR, CA+423: fixed; vacuum; 50-mmf; | Final amplifier padding. 
20,000 vdcw; type VG-—50. 

C2BA0 Geass: 3D9100-133 ...| CAPACITOR, fixed: vacuum; 100-mmf; 20,000 | Final amplifier padding. 
vdew; type VG-—100. 

(C23 repre mean 3K4510211 ....| CAPACITOR, fixed: mica; 200-mmf, £10%; 2,500 | Neutralizing high-voltage isolation. 
vdew; Aerovox No. 1447. 

GHA SA oe SC308 Seer ne COIL, r-f: choke; 2.5-mh, £10%; 8.50 ohm d-c re- | Tube V16, plate return r-f choke. 
sistance. 

SEIS: succes 3C363e 0). ah COIL, r-f: choke; 1-mh, 10%; 20-ohm d-c re- | Tube V16, grid return r-f choke. 
sistance. 

Bee ea te A ere. ae JACK, banana plugs: ceramic; Johnson No. 74.. .| L7A output jack. 
| a eae 3C6002=13).. COLL UNIT RF-13/MRO-2: 52-turn pri; 14-turn | Final amplifier tank coil 0.95 to 1.05 

link; tapped at 3 turns; B & W 1718. mc. 
PEA IG. west 3C6002=14) «... COIL UNIT RF-14/MROQ-2: 48-turn pri; 12-turn | Final amplifier tank coil 1.05 to 1.56 

link; tapped at 3 turns; B & W 1719. mc. 
[De aes ei 3C6002-15 ....)| COIL UNIT RF-15/MRQ-2: 3-turn pri; 8-turn | Final amplifier tank coil; 1.56 to 3.25 

link; tapped at 2 turns; B & W 1720. mc. 
PIA BES 2 a 3C6002-16 ....| COIL UNIT RF-16/MRQ-2: .24-turn pri; 7-turn | Final amplifier tank coil 3.25 to 4.10 

link; tapped at 2 turns; B & W 1721. ; mc. 
Ae tore se: 3C6002-17 ....| COIL UNIT RF-17/MRQ-2: 24-turn pri; 5-turn | Final amplifier tank coil, 4.10 to 5.95 

link; tapped at 2 turns; B & W 1722. mc. 
BOLa aie ata 3C6002-18 ....| COIL UNIT RF-18/MRQ-2: 18-turn pri; 4-turn | Final amplifier ‘tank coil, 5.95 to 

link; tapped at 2 turns; B & W 1723. 8.60 me. 
NEARS, ae 3C6002-19 ....) COIL UNIT RF-19/MRQ-2: 14-turn pri; 4-turn | Final amplifier tank coil, 860 to 

link; tapped at 2 turns; B & W 1724. 12.50 me. 
ETE NG 38 ous 3C6002-20 ....| COIL UNIT RF-20/MRQ-2: 12-turn pri; 3-turn | Final amplifier tank coil, 12.50 to 

link; tapped at 1 turn; B & W 17235. 16.00 me. 
LET reer n 3C6002-21 . COIL UNIT RF-21/MRQ-2: 8-turn pri; 3-turn link; | Final amplifier tank coil, 16.00 to 

tapped at 1 turn; B & W 1726. 18.00 me. : 
Be ees holo 3Z6070-5. ..... RESISTOR, fixed: wire- -wound; 700-ohm, +5%; 20- | Tube V16, plate choke shunt. 

Ww; Utahrad type EF. 
SW17A .|3ZK8310-8 . SWITCH, ASSEM: 1-section; 3. -circuit; 3-position; | Antenna selector switch. 

isolantite ; Globe Union No. 2507. 
MeLOr tes. ch 21250 EE ee TUBE: triode; type JAN-250TH (VT-220)......... Final r-f amo!ifier. 
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Figure 23. Radio Transmitter T-55/MRQ-2, r-f, power-amplifier stage, schematic wiring diagram. 
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26. R-f Power Supply Stage (fig. 24) 

a. CrRcuIT Repair FEATuRES. Filament voltage 

for the r-f section is supplied by transformer T4. One 
winding supplies the filaments of oscillator tube V8, 
buffer-doubler tube V9, and intermediate-amplifier 

tubes V10 and V11 with 6.3 volts of alternating cur- 

rent. Another winding, with grounded center tap, 

supplies the filament of class C amplifier tube V16. 
A third winding supplies 5 volts to tube V12, which 
is the rectifier for the r-f section. Tube V12 rectifies 

the power supplied from transformer T5 of the cen- 

ter chassis. The rectified power is filtered by capaci- 

tors Cl6 and C17, and by choke L1. Resistor R4 

prevents keying surges, thus preventing shifts in the 

signal. Resistor R10 acts as a bleeder resistor to 

drain off any charge remaining when the plate power 

is removed. The r-f power supply includes the volt- 

b. Parts Data For R-F Power Suppriy STAGE. 

age regulator system consisting of tubes V15, V13A, 
V14A, and V16A. Tube V15, connected with its 

limiting resistor R3A, maintains the screen voltages 

of oscillator tube V8 and buffer-doubler tube V9 at a 

constant value. Tubes VI3A, V14A, and VI6A 

compose the electronic voltage regulator which main- 

tains the plate voltage of the oscillator tube V8 and 

the screen voltage of intermediate-amplifier tubes 

V10and V11 ata constant value. Tube V14A serves 

as the control tube of the voltage regulator system, 

and tube V16A functions as a constant voltage bias” 
source for tube V14A. The variable resistor R7A is 
used to adjust the bias on the control tube to the 

proper operating value. Also, resistor R7A serves as 

an output voltage control to set the regulated voltage 
to the required value. For data on the adjustment of 
the voltage regulator system see paragraph 19e(8) 

te): 

Ref. symbol eignal ee Name of part and description Function 

MEG EG icu 1 OD De aurora CAPACITOR, fixed: paper; oil-filled; dual; 8.5-mf, | Exciter power supply input filter. 
—10% +20% ; 1,000 vdew; Incco Special. 

Agen aes 22,3062=12 3... JACK, tip?) Matlory=Now5209 oy. ieee aa eee Jack for checking regulated voltage. 
eRe Sts 2s, S E560 Ewes: Sie a-f£: 6-H; 250-ma d-c; Standard Transf. No. | Exciter power supply filter. 

10€13. 
Pei Z ee eet il LL OGL ate ee baron LAMP, LM-27: 6-8-v, 0.25-amp; T3-% clear; bayonet | Tuning unit compartment illumina- 

base; Mazda No. 44. tion. 
Awe ners 22.6725 ae ee RESISTOR, fixed: insulated; 250,000-ohm, +10%; | Tube V13A, grid bias. 

l-w; IRC type BT-1. 
IRONS ah et 3Z66000" oc ex RESISTOR, fixed: insulated; 60,000-ohm, +10%; | Tube V14A, grid bias dropping. 

1l-w; IRC type BT-2. 
EUSA tae ehrel: 3Z6400-12 ....} RESISTOR, fixed: wire-wound; 4,000-ohm, +10%; | Tube V15, limiting. 

10-w. 
BI a rcs ve are STZAGO7 Sins RESISTOR, fixed: insulated; 750-ohm, +10%; 1-w; | Filter network. 

IRC type BT-1. 
IRAAG Ges. SZO/ ZS etieriones RESISTOR, fixed: insulated; 250,000-ohm, +10%; | Tube V14A, screen voltage divider. 

l-w; IRC type BT-1. 
BA Nabe ar! « 3RC31AE104K | RESISTOR, fixed: insulated; 100,000-ohm, +10%; | Tube V14A, screen voltage divider. 

l-w; IRC type BT-1. 
RGA 85.65 3RC31AE ....]| RESISTOR, fixed: insulated; 10,000-ohm, +10%; | Tube V14A, grid bias dropping. 

l-w; IRC type BT-1. 
SOMA tes itafe 8 2Z7260-20M ..| POTENTIOMETER: 20,000-ohm, +10%; 1-w; | Tube V14A, grid-bias control. 

Mallory type A2Z0MP. 
PSAEO iter cstace ake 3Z6640-16 ....| RESISTOR, fixed: wire-wound; 40,000-ohm, +5%; | Exciter power supply bleeder. 

20-w; Utahrad type CC. 
BI Aeret tein. teens 2Z9614.2 ......| TRANSFORMER: pri, 115-v a-c; sec, (1) 5-v ct | Filament supply for tubes V8, V9, 

at 10.5 amp, (2) 6-v at 3.5 amp, (3) 5-v ct at 3 amp; 
Standard Transf. No. 10P36. 

ESP Bee anes 2296012 aie TRANSFORMER: pri, 115-125-v a-c; sec, 870-v ct at 
250 ma; Standard Transf. No. 10P37. 

V10, V11, V12, and: VIG: 

Plate transformer of exciter power 
supply. 

BAI OAL eas 2Z9611.164 TRANSFORMER: pri, 115-v a-c; sec, 2%4-v ct at | Tube V13A, filament transformer. 
3 amp; B & W. No. 61000. 

Nal Bia iret cies ZIPS ZS Meee TUBE: duo-diode; type JAN-5Z3 (VT-145)........ Exciter supply rectifier. 
RLS rcotocee sca 2JOD3/VR150. Bee ae gas-filled; type JAN-OD3/VR-150 | Tube V8, plate voltage regulator. 

VT-139). 
NBIESIA ET at ore PA TANG Soret Na TUBE: triode ;: type: JAN-—2A3" (VT-95) 2 sue oe ce we Tube V8, plate voltage regulator; 

tubes V10 and V1I1, screen-grid 
voltage regulator. 

WA MeN ae 2156S) nee TUBE: pentode; type JAN-6SJ7 (VT-116).......... Tube V8, plate voltage regulator; 
tubes V10 and V11, screen-grid 
voltage regulator. : 

NO News tee ZI OO ae eereeras TUBE: triode; mercury vapor; type JAN-991 (NE- | Tube V8, plate voltage regulator; 
16). tubes V10 and VI11, screen-grid 

voltage regulator. 
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Figure 24. Radio Transmitter T-55/MRQ-2, r-f power supply stage, schematic wiring diagram. 
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27. Modulator Stage (fig. 25) voltage plate power supply of r-f power-amplifier 
tube V16. The audio power output voltage of the © 

modulator section plate modulates the r-f power- 

amplifier stage during phone operation, thus super- 
imposing the audio-frequency voice wave on the radio- 

a. Circuit Repair Features. The modulator 
stage consists of tubes V3 and V4 operating in a 

push-pull class B amplifier circuit, the tubes being 

biased near cut-off. Grid bias and plate current are frequency carrier. wave. In tiie way then 

controlled by potentiometer R12. The plates of tubes is amplitude-modulated. ; 

V3 and V4 are connected to the primary winding of | (Caution: When taking high-voltage measure- 

modulation transformer T9 whose secondary, during _— ments on this stage, follow precautions outlined in 

phone operation, is connected in series with the high- paragraph 19d(1) (qd). 

b. Parts DATA FOR MopDULATOR STAGE. 

Ref. symbol Mena Rae Name of part and description Function . ; 

RSet sues 3Z6018-12 ....| RESISTOR, fixed: wire-wound; 180-ohm, +10%; | Protective bias resistor for tubes V3 
20-w; IRC type DG Special. and V4. 

R16, R17...|3Z6620-12 ....| RESISTOR, fixed: carbon; 20,000-ohm; £10%; 2-w; | Transformer T8 secondary loading. 
IRC type BT-2. 

TRAE ea racy 3Z6625-35 ....| RESISTOR, fixed: wire-wound; 25,000-ohm, £10%; | Tubes V3 and V4 grid return. 
10-w; Utahrad type CC. 

BING UR ne enn OO OAM OMe ae TRANSFORMER: pri, 115-v a-c; sec, 3-v ct at 16 | Filament supply for tubes V3 and 
amp; Standard Transf. No. 10 P35. V4. 

TR ae abr e RUeR PEN EES reg ak TRANSFORMER, a-f: pri, 5,000-ohm, ratio 1:1.35; | Driver tubes V1 and V2 plates to 
YZ pri to % sec; Standard Transf. No. 10A22 mod tubes V3 and V4 grids. 

“UNG sen 98 ee PT 9634-3 tet heten TRANSFORMER, a-f: pri, 16,000-ohm ct; sec, 8330- | Mod tubes V3 and V4 plates to final 
ohm ct at 250 ma; Standard Transf. No. 10A38. amplr high-voltage circuit. 

i SRW A ieee | 2 Jil OORT ae eee TUBE: triode; type JAN-100TH (VT-218)......... Class B modulator. 
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spe ett PRI- Cl2 ROTOR 
8 ns 3000. 0-¢ R-F POWER AMPLIFIER (VI6) 

PRI-200.N 9-C = 
SEC-1709.D-C ante 120. D-C 

PLATE (PIN 2) P SEC- P 
AUDIO AMPLIFIER (V1) ZERO NM D-C 

HSV 

CT 

4 RY 3 CONTACTS 

PLATE (PIN2) 
AUDIO AMPLIFIER(V2) é 

E S METER M2 
V4 + 

JAN-1IOOTH 
(VT -218): TERM.8 OF TS3 

RY3 CONTACTS | |, MODUEATOR enna 
so 

TERM. 5 
TERM. 5 OFS 05 

L2 
BIAS SUPPLY STAGE 

TUBE V5 

SVA-C 

WOTES 

RESISTANCES LESS THAR IM ARE GIVER AS ZERO. 

CONDITIONS OF TEST: 
VOLTAGE MEASUREMENTS 

ALL VOLTAGES MEASURED WITH 1000 OHM PER VORT 
VOLTMETER AS FOUMD 1M AWALYZER. 

ALL VOLTAGES MEASURED TO CHASSIS UNLESS 
OTHERWISE INDICATED. 

WESISTANCE MEASUREMENTS 

ALL RESISTANCES MEASURED YO CHASSIS UALESS 
OTHERWISE SPECIFIED. 
MODULATOR BIAS CONTROL FULLY CLOCKWISE.: 28M 28M 

[ JGRID CONNECTION 

Figure 25. Radio Transmitter T-55/MRQ-2, modulator stage, schematic wiring diagram. 1703-9 
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28. Audio-ampiifier Stage (fig. 26) 
a. Circuit Repair Features. Audio-frequency 

speech currents from Speech Amplifier BC-614-E 
enter the modulator section through transformer T7, 
the secondary of which connects to the grids of audio 

b. Parts Data FoR AupDIO AMPLIFIER STAGE. 

driver tubes V1 and V2. These tubes operate as 
push-pull class A audio power amplifiers. The plate 
circuits of tubes V1 and V2 deliver their power to the 
primary of driver transformer T8, whose secondary 
connects to the grids of modulator tubes V3 and V4. 

I a i a ee ee 
Signal Corps Ref. symbol awe. Name of part and description Function 

R14, R1S...|3RC21AE104K 
w; IRC type BT-2. 

RESISTOR, fixed: carbon; 100,000-ohm, +10%; ™%4- Transformer T7 secondary loading. 

ee 2Z9631.72 TRANSFORMER, a-f: input; pri, 500-ohm; sec, Interstage, BC-614-E to: grids of 
20,000-ohm ct; Standard Transf. No. 10A21. tubes V1 and V2. 

1 eS ee ZLOOSAS U9 ances TRANSFORMER, a-f: pri, 5,000-ohm, Ratio 1:1.35; | Driver tubes V1 and V2 plates to 
Y% pri to % sec; audio, type 10A22. mod tubes V3 and V4 grids. 

V1, V2 ZN ZINGF eee kn TUBE strode type LAN-2A3 (CV T=95). si cee Audio amplifier. 

Vi 

JAN - 2A3 
(VT -95) 

AUDIO AMPLIFIER 

ia T8 PRI- 35N DC , 
a - PRI ~2000 0-6 

Se ian eh SEC-1700 D-C 

TERMS 

F OUTPUT TO 
so5 MODULATOR STAGE 

F TUBES V3 & V4 

TERM 

CONDITIONS OF TEST: 
VOLTAGE MEASUREMENTS 

ALL VOLTAGES MEASURED WITH 1000 OHM PER 
VOLT VOLTMETER AS FOUND IN ANALYZER. 

ALL VOLTAGES MEASURED TO CHASSIS UNLESS 

OTHERWISE Hs tana 

Bane CeaysTAnEee NEASORED TO CHASSIS UNLESS 
QTHERWISE INDICATED. 

RESISTANCES LESS THAW I ARE GIVEM AS ZERO. (VT-95) 

| AUDIO AMPLIFIER 

R20 2.5V 
hiSEGs 

BIAS SUPPLY STAGE 
TUBE V5 

0.0V -360V D-C 0.0V -360V 0-G 
100 fr 34752 100 34752 

-~300VD-C 
37500 

-300V D-C 
37500 

2.5V AC 

-300V D-C 
3750Q 

-300V D-C 
37500. © 

25V A-C 

TLIU784-8 

Figure 26. Radio Transmitter T-55/M RQ-2, audio amplifier stage, schematic wiring diagram. 
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29. Modulator Bias 
(fig. 27) 

a. Circuit Repair Features. Transformer T3 
supplies filament power for modulator tubes V3 and 

V4. Transformer T1 supplies filament power for 

Power Supply Stage 

audio driver tubes V1 and V2, and filament and plate. 

power to rectifier tube V5. Tube V5 supplies plate 

power through a filter consisting of chokes L2 and L3 

and capacitors C20 and C21 to the audio driver tubes 

Vi.and V2. This power supply is operated with the 

positive terminal at ground potential. Thus, the nega- ie 

tive potential will be below ground potential. This 
negative potential supplies plate power for tubes V1 
and V2, and serves as a source of negative bias volt- 

age for the modulator tubes V3 and V4, class C 
power amplifier tube V16, and intermediate-amplifier 

tubes V10 and V11. In order to obtain a bias voltage 

supply with good regulation, a bleeder consisting of 

resistor R11 and potentiometer R12 is connected 

across the output of the filter. These resistors may 

be adjusted to obtain voltages of the proper value. 

b. Parts Data For MopULATOR BIAS POWER-SUPPLY STAGE. 

Signal Corps Ref. symbol stock No. 

C20 C2) 2s 1 BD BS=100)) hase 

Name of part and description 

CAPACITOR, fixed: electrolytic; 8-mf, —10% + 

Function 

Bias power-supply filter. 
40% ; 600 vdcw; Incco No. 60B5. 

(CZ re 3D B40-5 2. CAPACITOR, fixed: electrolytic; 40-mf, —10% + Tubes V1 and V2, filament bypass. 
65% ; 100 vdew; Incco No. 10B281; Special. 

Tee ewe ye BOSOU eee COIL, a-f: 6-h; 250-ma; d-c; Standard Transf. No. | Bias power-supply filter. 
10C13. 

ARSE epee 2) arena 3Z6250-27 ....) POTENTIOMETER: 2,500-ohm, +5%; 100-w; | Bias supply bleeder. 
Ohmite type D1 WEV. 

R20 .......|3Z6075-16 ....| RESISTOR, fixed: wire-wound; 750-ohm, £5%; 20- | Tubes V1 and V2, cathode bias. 
w; Utahrad type EE. 

CU cients 2ZIONS Sines TRANSFORMER: pri, 115-v a-c; sec, (1) 1,000-v | Filament supply for tubes V1, V2, 
ct at 220 ma; Standard Transf. No. 10PS7. and V5; and bias supply voltage. 

WG) ents 2523 mice wien: TUBE: duo-diode; type JAN-5Z3 (VT-145)........ Bias supply rectifier. 

AUDIO [FIL (PIN!) 
AMPLIFIER 

STAGE < CT OF T7 
TUBES Rilg 2500N 
Vi8&V2 | FIL (PING) V5 

JAN -5Z3 ee 
(VT~-145) 

BIAS SUPPLY 8MF T+ 
RECTIFIER a) ine 

m m 
a s8 
= 3 
re) = 

L2 i38 Sila ge 
D-C oom 

ae 5 

C2uiiGeerks 
8MF IIS 6H 

o l25n 
0-C 

3a} |5V poo 
2.5V\QQ07 5A 500VL00000090 

PRI-1.52 D-C 
SEC - 2.5V-ZERON D-C 
SEC -5V-ZERON 0-C 
SEC - 500V-110.N D-C 

$05 
GESISTANCES LESS THAN (0 ARE GIVEN AS ZERO. 

GORDITIONS OF TEST: 
WOLTAGE MEASUREMENTS 

ALL VOLTAGES MEASURED WITH 1000 OHM PER VOLT VOLTWETER 4S 
FOUND IM ANALYZER. 
ALL VOLTAGES MEASURED TO CHASSIS UNLESS OTHERWISE INDICATED. 

@ESISTANCE MEASUREMENTS ! 
ALL RESISTANCES MEASURED TO CHASSIS UNLESS OTHERWISE SPECI- 
FIED. 
MODULATOR BIAS CONTROL FULLY CLOCKWISE. 

0.0 

TLINI78S-S 

Figure 27. Radio Transmitter T-55/MRQ-2, modulator bias power-supply stage, 
schematic wiring diagram. 
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peruteR eT 

30. High-Voltage Power Supply Stage. the voltage applied to the plate of the class C amplifier 
(fig. 28) during c-w transmission in order to obtain high 

power output. The rectified high-voltage supplied by 

power supply is equipped with rectifier tubes V6 and tubes V6 and V7 is filtered by choke L4 aoe capaci- 

V7. The secondary winding of transformer T2 sup- FS C19 and Cas. The output of the high-voltage 
plies filament voltage for tubes V6 and V7. The Power supply is shunted by bleeder resistor R13. In 
secondary winding of transformer T6 supplies plate | making high-voltage measurements on this stage re- 
power. The primary of transformer T6 is connected read and follow the precautions and procedure out- 

to the a-c line, and is provided with a tap for raising lined in paragraph 19d(1)(d). 

a. Circuit Repair Features. The high-voltage 

b. Parts DaTA For HIGH-vVOLTAGE POWER SUPPLY. 

Ref. symbol Bignel nee Name of part and description _ Function 

C19, ©, |3DB38 ...... 5 CAPACITOR, fixed: paper, oil-filled; 3-mf, —10% | Final amplifier h-v supply filter. 
+40% ; 4,000 vdew. 

Se 3C560-1 ......] COIL, a-f: filter; 11-h; 500-ma; 68-ohm, d-c; 5,000 | Final amplifier supply filter. 
vdct; Standard Transf. No. 10C16. 

el omer cooks 3Z6675-15 ....]| RESISTOR, fixed: wire-wound; 75,000-ohm, + 10%; | Final amplifier h-v supply bleeder. 
; 200-w; Ohmite type 0924. 

RAV Pen. PLT ING De RELAY: dpdt; 117-v a-c; Guardian Elec. type G | Overload protector. 
32423. cise 

RONG Se rae QT NT EA ee ee RELAY: dpst; 800-ma d-c; Guardian Elec. type | Overload protection in h-v. 
G 32422. 

Tas Tee 2Z9611.163 ...| TRANSFORMER: pri, 115-v a-c; sec, 2%4-v ct 10 | Filament supply for tubes V6 and V7. 
amp; 6,000-v rms; B & W No. 61001. 

SRG ss ces ws DLION2= laren reste TRANSFORMER: 115-v a-c; tapped to provide sec | Plate transformer of h-v power 
of 4,000-v or 5,000-v ct at 500 ma; Standard Transf. supply. 
No. 10P43. 

V6, V7 ....|2J866A/866 ..| TUBE: diode; type JAN-866 (VT-46-A) .......... High-voltage rectifier. 

ete eyes OVE LOAD OVERLOAD 
(VT -46-A) RELAY RESET RELAY 

HV. SUPPLY gente RYO Gat es _RY2 5S. ee 

RECTIFIER [fF 6.0-cl [700n b-c | 
io PRIL’ | | 

PRI - ZERO N D-C WA 0-C SEOIMOLLG Ov 50 56 4 4 le 

ZERON D-C 

— ZN, wu [a Seaeees cn ae Rewer 

—_ . oe TERM. > 100V TERM 6 
STRIP TERM ¢ 117 ¥ = TERM. 5 OgTRip TS 

TERM. 4 - > TERM. 4 

: TERM. 8 

JAN - 866 -A/866 
(VT- 46-A) 
H.V. SUPPLY 
RECTIFIER 

2160 V O-C (PHONE) NOTES 
2600 V D-C (CW 

A WITH SW7 AT PHONE POSITION, TAP A IS USED GIVING 2000 VOLTS OR SECONDARY TO CT. 

8 WITH SW7 AT CW POSITION, TAP B IS USED GIVING 2600 VOLTS OW SECONDARY CI. 

@ OM SOME TRANSMITTERS SECONDARY OF TRANSFORMER oz US WOT CENTER TAPPED, AND im THIS 
CASE CHOKE 14 IS CONNECTED TO PIN % OF TUBE ¥ 

RESISTANCES LESS THAR 10 ARE GIVEN AS ZERO. 

COMDITIONS OF TEST 
VOLTAGE MEASUREMERTS 

ALL VOLTAGES MEASURED WITM 1000 OHM PER VOLT VOLTMETER AS FOUND IM ANALYZER, 
ALL VOLTAGES MEASURED TO CHASSIS UNLESS OTHERWISE INDICATED. 

RESISTANCE MEASUREMENTS 
ALL RESISTANCES MEASURED TO CHASSIS UNLESS OTHERWISE INDICATED. 

TL 19852 

Figure 28. Radio Transmitter T-55/MRQ-2, high-voltage power supply stage, schematic wiring diagram. 
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31. Meter Switching for Radio Transmitter 
T-55/MRQ-2 (fig. 29) 

a. Circuit Repair Features. (1) Meter M1 is 
a multiple-scale, d-c milliammeter which indicates the 

value of any one of the following ccpeneee on the 

position of switch SWS: 

(a) Buffer-doubler (tube V9) plate current. 

(b) Intermediate-amplifier (tubes V10 and V11) 
grid current. 

(c) Intermediate-amplifier (tubes V10 and V11) 

plate current. 

(d) Power-amplifier (tube V16) grid current. A 
meter shunt, which remains in the circuit at all times, 

is provided for each position of switch SW8. In 

switch position 1 (DOUB. PLATE), the meter 

shunt is resistor R33, and the meter is connected 

between the buffer-doubler plate and the B+ lead 

on the power supply in the r-f section. In switch 

position 2 (INT. AMP. GRID) the meter shunt is 
resistor R28, and the meter is connected between 

the intermediate-amplifier grids and bias resistor R11. 

In switch position 3 (INT. AMP. PLATE) the 

meter shunt is resistor R27, and the meter is con-_ 
nected between the intermediate-amplifier plates and 
the B+ lead on the power supply in the r-f section. a 

In switch position 4 (P.A. GRID) the meter shunt 
is resistor R26, and the meter is connected between _ 

the power-amplifier grid and bias resistor R11: ; 

(2) Meter M2 is a 0- to 500-milliampere, d-c in- 
strument which indicates the plate current of class 

C power amplifier tube V16, and is connected be- 
tween the plate of this tube and B+ of the high- 
voltage power supply. 

(3) Meter M3 is a 0- to 10-volt, a-c voltmeter con- 

nected across the filament of tube V16 for the purpose 

of checking the filament voltages. The filament 

voltages are adjusted by means of variable resistor 

R18 which is controlled by the knob marked FILA- 
MENT VOLTAGE on the front panel. A reading 
of 5.3 volts on this meter indicates that all of the 

filaments are operating at their proper value. Re- 

sistors R8A and R9A are connected in the meter 

switching circuit, but their essential function is to 

provide bias for the grids of intermediate-amplifier 
tubes V10 and V11. 

b. Parts Data ror METER SwitcHING oF Rapio TRANSMITTER T—-55/MRO-2. 

piney Corps Ref. symbol Sicck ING. Name of part and description Function 

PANT) 8 25 ODT canteen eke LAMP, LM-27: 6-8-v;  0.25-amp; bayonet base: | Final tank tuning dial illumination. 
Mazda No. 44. 

1 Ae a TAOS TA ER tn LAMP, LM-27: 6-8-v; 0.25-amp; bayonet base; | Tuning unit compartment illumina- 
Mazda No. 44. tion. 

ITA Tes itn 3F901E5-14 MILLIAMMETER: d-c; multiple scale; GE type | Tube V16, V10, V11, and V9 current 
DO-54; Hallicrafter No. 82A051. indicator. 

M2 i ule'y ace 3F950-20 .....| MILLIAMMETER: d-c: 0-500-ma; GE type DO-53..| Tube V16, plate current indicator. 
NES erate 3F8010-8 ..... VOLTMETER: a-c; 0-10-v; GE type DO-53........ Tube V16, filament voltage indicator. 
PU acute OLY 228 eee PLUG, male: 8-contact Jones type P-408-LAB....... Lower control panel to mod chassis 

cable plug. 
AR CASE Sota cre cs 3Z6615-7 ..... RESISTOR, fixed: insulated; 15,000-ohms, + 10%; | Tubes V10 and V11, grid bias. 

2-w; IRC type BT-2. 

ROA Fa od: 3Z6610-88 .... aoe fixed: insulated; 10,000-ohm, + 10%; | Tubes V10 and V11, grid bias. 
-W a 

R26 wise inns ss 3F 3802-150 ...| RESISTOR, fixed: wire-wound; 0.741-ohm, + 5%; | Shunt for M1, 150-ma range. 
temp coef, —0.015%; ASSO Research Special. 

RATA vor 3F3802-300 ...| RESISTOR, fixed: wire-wound; 0.35l-ohm, + 5%; | Shunt for M1, 300-ma range. 
temp coef, —0.015%; ASSO Research Special. 

IRS ee Pere hare 3Z6050-65 .. pep re fixed: wire-wound; 500-ohm, + 10%; | Shunt for M1, 15-ma range. 
Y-w. 

[ROC Te irs PN eae 3F3802-150 ...] RESISTOR, fixed: wire-wound; 0.741-ohm, + 50%; | Shunt for M1, 150-ma range. 
temp coef, —0.015%; ASSO Research Special. 

SOL 2Z8678.43 SOCKET, female; 8-terminal; Jones HB type S-408- | Socket on upper control panel for 
AB modified. plug PL 11. 

SW Sis 3Z9825-62.5 ...| SWITCH: 2-section; 4-position; OAK. SWITCH ' for sve 
LS? sie Sa Ges 2Z9412.27 TERMINAL STRIP: 12-term; Jones No. S—12-6. Exciter chassis cable connections. 
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MI 
MULTIPLE SCALE 
MILLIAMETER 

TUNING UNIT. OSws.) 
ILLUMINATION (@ 

LM2 7 4@ 
6.3V A-C(T4) FINAL TANK 

TUNING DIAL 3 
; 10 6 6 ILLUMINATION Y 

INTERMEDIATE AMPLIFIER PLATE O O O 
R27 

9 4 4 0.3510 
BUFFER-DOUBLER PLATE O O O 

R33 
8 va 0.7410. 

EXCITER POWER SUPPLY B+ O O O 

i 5 5 
INTERMEDIATE AMPLIFIER GRIDS O O O 

; € 3 3 
VARIABLE BIAS RESISTOR (RII O O O 

R26 

2 heb etece 0-500MA R-F POWER AMPLIF O O is OWE PLIFIER GRID O R-F POWER 
R28 AMPLIFIER 

4a 5000 PLATE 

: ©. M3 
R-F POWER AMPLIFIER FILAMENT: x ae 

: 

f FILAMENT 

ROA 

WOTES 
10M 

METER SWITCH POSITIONS FOR Mi pH EAA a 
\. DOUBLER PLATE — 
ZINTERMEDIATE AMPLIFIER GRID ae 
B.INTERMEDIATE AMPLIFIER PLATE HIGH VOLTAGE 
@R-F POWER AMPLIFIER GRID POWER SUPPLY Bt 

R-F POWER 
AMPLIFIER 

TLNTB6-38 

Figure 29. Radio Transmitter T-55/MRQ-2, meter switching, functional diagram. 

32. Antenna Switching Unit SA—~24/MRQ-—2 TO ANTENNA TUNING UNIT. 
(fig. 30) ; OR RHOMBIC ANTENNA 

a. Crrcuir Reparr Features. Antenna Switch- 

TO-CONTROL BOX 
C- t09/MRQ-2 

ing Unit SA—24/MRQ-2 consists of dummy antenna, él 

change-over relay RY1A, and knife switch SW16A. | TRANSMIT 

The dummy antenna is composed of four 100-ohm, R-F POWER AMPLIFIER aa | 

125-watt, noninductive resistors RIOA connected in Maen a | 

series to obtain a resistance of 400 ohms capable of unity, 

dissipating 500 watts without overheating. Antenna (in SURies) | 
change-over relay RY1A automatically connects the 

antenna to the transmitter when transmitting and to 

the receivers when the transmitter is on stand-by. 

Knife switch SW16A is a single-pole, double-throw 

switch. When set to DUMMY ANTENNA, this 

switch connects the output of the transmitter to the 
dummy antenna, and when set to TRANSMIT, it 

connects the output of the transmitter to the trans- 

mitting antenna, f-— Pe fl ag ll So aly 
- be “AY 

™S4 
MODULOTOR SECTION eee 

Figure 30. Antenna Saitching Unit SA-24/M RO-2, 
b. ANTENNA SWITCHING UNIT SA-24/MRO-2Z. schematic wiring diagram. 

Ref. symbol Sere. ie Name of part and description Function 

PRGMOANS Gos) ees 3Z74900.15 ....| RESISTOR, fixed: noninductive; wire-wound; 100- | Dummy antenna. 
ohm; + 10%; 125-watt; WL type 6511.7D. 

ROVE MATING one RELAY: dpdt; 117-v a-c; Advance Electric No. 400. | Antenna change-over. 
SI CUUBING AA ae eas eae SOCKET: coaxial cable;. Amphenol, SO-230) wi... Socket for connection to Cantrol Box 

C-109/MRQ-2. 
EMG A. i 213Z9817-16 ...<|- SWITCH: . knife; spdt; B & WWW 218, 9.0.03 004. TRANSMIT-DUMMY ANTEN- 

NA switch. 
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33. Antenna Coupling Unit CU-45/MRQ-2 
(fig. 31) 

a. Circuit Repair Features. Radio Transmitter 
T-55/MRQ-2 is equipped with Antenna Coupling 
Unit CU-45/MRQ-2 which couples the output of 

the transmitter to the long wire antenna, antenna C 

(par. 3d), when operating in a frequency range from 

0.95 to 4.0 megacycles. Radio-frequency energy 

from the transmitter is fed to the primary of ad- 

justable coupling coil L44 through a concentric 

transmission line. The coupling between primary 

and secondary of coupling coil L44 is adjustable from 

the front panel, and determines the amount of power 

fed from the transmitter to the antenna circuit. In 

series with coupling coil L44 are antenna current 

meter M4, loading coil L6, and the antenna. Meter 

M4 indicates the r-f current flowing in the antenna 

circuit, which is a measure of the performance of the 

transmitter. Antenna loading coil L6 is used to tune _ 
the antenna to resonance, and when it is so adjusted, — 

the antenna circuit absorbs the greatest possible 
amount of energy from the transmitter. 

ANTENNA 
O 

M4 
R-F AMMETER 
0-15 AMPS 

UNIT CU-45/MROQ-2 1S USED TO 
COUPLE THE TRANSMITTER TO & 
LONG WIRE ANTENNA IN THE 
FREQUENCY RANGE OF 095 TO 40 MC 

4h 7886-S 

Figure 31. Antenna Coupling Unit CU-45/MRO-2, 
schematic wiring diagram. 

b. Parts Data For ANTENNA Courtine Unit CU-45/MROQ-2. 

Ref. symbol pieee Soe Name of part and description 

Worries ca. SCS02ZB=2 aes 
(674 Ein eee 3C302B-4 .... 

per Hallicrafters 1C307. 
Mia eset fos 3F1015-18 ....] AMMETER, r-f: 0-15-amp; GE DO-S53. 

Note: 
MR55MOI5SRFAA. 

34. Antenna Tuning Unit BC-939-A (fig. 32) 

a. CrRcUIT REPAIR FEATURES. Radio Transmitter 

T-55/MROQ-2 is equipped with Antenna Tuning 

Unit BC—939-A, which couples the output of the 
transmitter to the rod antenna, antenna D (par. 3d) 

when operating in the frequency range of 4 to 18 

megacycles. The radio-frequency energy is delivered 

to the primary of the adjustable coupling trans- 

former L3 through a concentric transmission line. 

This coupling, which is controlled from the front 
panel, adjusts the amount of power taken from the 

transmitter and fed to the antenna circuit. In series 

with the coupling coil secondary are antenna current 

meter M 4, capacitors C22 and C30 which are selected 

by switch SW9, two variable inductors L6 and L44, 

and the antenna proper. Inductor L6 or L44 is an 

antenna-loading coil which tunes the antenna to reso- 

nance. Coupling transformer L5 can be adjusted 
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from the transmitter. 

Function 

COIL, r-f: variable inductance; Hallicrafters 51C486. | Low-frequency loading. 
INDUCTOR: replacement; high-frequency; B & W | Coupling inductor, 

Antenna current indicator. 
Substitute War Standard Meter 

until normal power-amplifier plate current is ob- 
tained as indicated on the P.A. PLATE meter. — 

When inductor L6 or L44 is so adjusted that it 

tunes the antenna circuit to resonance, the antenna 

circuit absorbs the greatest possible amount of energy 

Inductor L6 is used to tune 
at frequencies from 4 to 10 megacycles. Because of 

decreased antenna reactance at frequencies between 

6 and 10 megacycles, capacitor C30 is introduced in 
series with the antenna-loading coil by means of 

switch SW9 so that adjustment of inductor L6 be- 

comes less critical. At frequencies between 10 and 
18 megacycles, inductor L44 and series capacitor C22. 

are switched into the series antenna circuit in place 
of inductor L6 by means of switch SW9. are 

Caution: Because the antenna is short, a high =: 
radio-frequency voltage is built up in the antenna 

tuning unit during operation. Guard against receiv- _ 

ing severe radio-frequency burns. ie 



b. Parts Data For ANTENNA TUNING Unit BC-939-A. 

Ref. symbol Signal Corps tock No. Name of part and description Function 

7, er 3D9012-32 ....| CAPACITOR, fixed: vacuum; 12-mmf, —1% + Impedance-matching capacitor. 
. 14%; 20,000 vdew; E. McCullough VC-50. 

C3) ee IDAZ SEAR cee s : CAPACITOR, fixed: vacuum; 50-mmf; 32,000-v, a-c; | Impedance-matching capacitor. 
E. McCullough VC-50. 

Ue ee epee 3C302B-3 INDUCTOR: replacement coupling: B & W _ per | Coupling inductor. 
; Hallicrafters 1C307. 

Lo Rae 3C302B-2 COIL, r-f: variable inductance; Hallicrafters 51C486. | Low-frequency loading. 
WA... 3C302 B-4 INDUCTOR: replacement; high-frequency; B & W | High-frequency loading. 

per Hallicrafters 1C307. 
1 eee SE 1015-18 ....|-AMMETER, r-f: 0-15-amp; GE DO-53..2..2...56.. Antenna current indicator. 
2 el SWITCH: front section; isolantite; B & W _ per | Inductor selector. 

Hallicrafters dwg No. 1D305. 
er SWITCH: rear section; isolantite, B & W per Halli- | Inductor selector. 

crafters dwg No. 1D306. 

ANTENNA 

SOMMF 

LONG WIRE C22 

10-18 MC 12MMF 

ANTENNA TUNING UNIT BC-939-A 

USED WITH MODEL T-55/MRQ-2. RANGE 

2-18MC. SW9.1 AND SW9.2 GANGED TOGETHER. 

CONTINUITY TABLE 

OHMMETER 
BETWEEN 

ANTENNA POST & GND. | ZERO.OHMS 

%* RESISTANCE 
VALUE 

10-18 MC 

‘POSITION 2 | ANTENNA POST & GND.| VERY HIGH 

POSITION 3 | ANTENNA POST & GND. | VERY HIGH 

% RESISTANCES LESS THAN !Q ARE GIVEN AS ZERO. 

M4 
0-15 AMPS 

R-F AMMETER 

ANTENNA 
SWITCHING 

UNIT 
SA-24/MRQ-2 

TL 769-3 

Figure 32. Antenna Tuning Umt BC-939-A, schematic wiring diagram. 

35. Tuning Units for Radio Transmitter 
T-55/MRQ-2 (fig. 33) 

a. Crrcuir Repair Features.’ Radio Transmit- 

ter T-55/MRO-2 is equipped with eight tuning units 
and nine tank coils, each of which covers a specified 

band within the range of 0.95 to 18.0 megacycles. 

Provision is made for plugging three tuning units of 

different frequency ranges into the transmitter. Any 

one of the three tuning units can be selected by the 

BAND SWITCH on the front panel of the transmit- 

ter. For each frequency there is a particular com- 

bination of tuning unit, tank coil, and exciter tuning 

dial setting which is required for proper perform- 

Tor these combinations see 

(See tables VIII through XV.) 

Since repair of the tuning unit is difficult, it is recom- 

ance of the transmitter. 

the tuning charts. 

mended that any tuning unit proving defective in op- 

eration be replaced. } 
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Ref. symbol 

b. Parts Data ror Tuninc Units ror Rapio TRANSMITTER T-55/MROQ-2. 

mee ees Name of part aud description 

2C8101-28 ....| TUNING UNIT. TN-28/MRQ-2: per B& W WW710 
2C8101-29 ....| TUNING UNIT TN-29/MRQ-2: per B& W WW710- 

AME 
2C8101-30 ....| TUNING UNIT TN-30/MRQ-2: per B& W WW711 
20810131 os Sh TUNING UNIT IN -31/MRQ- 2: pr B& W WWZ11- 

ialZe 
2C8101—32 ....| TUNING UNIT TN-32/MROQ-2: per B& W WW712 
2C8101-33 ....| TUNING UNIT TN-33/MRQ-2: per B & W WW/712- 

713. 
2C8101-34 ....| TUNING UNIT TN-34/MRO-2: per B& W WW713 
2C8101-56 ....| TUNING UNIT TN-36/MRO-2: per B & W WW713- 

714. 

Note. 

Function 

For 0.95 to 1.40 mc band. 
For 1.35 to 2.00 mc band. 

For 1.95 to 2.85 mc band. 
For 2.80 to 4.10 mc band. 

For 4.05 to 5.95 mc band. 
For 5.90 to 8.60 mc band. 

For 8.55 to 12.50 mc band. 
For 12.45 to 18.05 mc band. 

Data concerning the component parts of the tuning units are not provided, since it is recommended that the entire 
unit be replaced if it is defective. 
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Figure 33. Radio Transmitter T-55/MRQ-2, tuning units, schematic wiring diagram. 



: 36. Miscellaneous Parts for Radio Transmitter 
T—55/MRQ-—2 

a. GENERAL. There are parts in Radio Trans- 

mitter T-55/MRQ-2 which are not located in any 

particular stage, and for that reason have not been 

included on the stage diagrams and parts data for the 

ous group, 

stages. These parts are listed below as a miscellane- 

(See fig. 38.) 

b. MisceLLANECUS Parts Data For Rapto TRANSMITTER T-55/MROQ-2Z. 

Ref. symbol Signal Corps 
stock No. 

eee. 6.) 322025.7... os. 
SO ea L202 Oia eat 
MES Ace cect '.:. AIRC RSS Ms Barat 

HBSeeitsie cats CANO SOL eine: 

PEI ES ioe se. : DES OAR pits chk 

AON ZZ 094 bo.) 

PL1, PL2 . .|2Z7228-14.1 

(PLS Veena LOB Week 

1B Al 2 eee 227228141 . 

IRCA eee ZLAZOV Mp ee 

TROIS ARS as BATONS = 30 seas 

PROMO Me eds 3Z6001F6-2 ... 

(RNA ae eee 2Z7590-106 ... 

REVO oss DEI NG ole we ec 
SOt eO2. <|2Z8639.1,...... 

SO3, SO4 ..|2Z8679.43 

Oasis 2Z8678.78 

SOG SES GZ Sour ae 

SOP canine. « ZLROSIKS Wve ore a 

SO ater ZLBOS9= ek ee 
SKS ae 2L5S86= deen * 

BZ OSS eee ates 

3Z9812-2 ..... 
3Z9861-1 ..... 

BOOTH yoooise 

AZORID hel 
BOIS ae earecrt 

3Z9845-14 .... 
SAS WALA es nee 

= SCOD00A/S1. 

2C6500A/S1 .. 
Nt BC6500A/SI1>: . 
Ais COD00 A/S... 

3Z9824-274 ... 

VAS AVA, See 
2Z9412.27 
PI OAVS earn coe 

ZZ IAOZ I aeons 

1 SG eee 27 AO 2 alia aren. 

Name of part and description 

FUSE: 25-amp; 125-v; Edison Base; long delay...... 
FUSE: 20-amp; 125-v; Edison Base; long delay. .... 
FUSE, FU-35: 5-amp; 25-v; Littelfuse 4AG 

1095. 
FUSE, FU-50: 3-amp; 250-v; Littelfuse 3AG No. 

1043. 
110-v; LAMP, LM-41: candelabra; screw base; 

Sprinayes eicie LIN ENE" Salis ee aati asiemeaae ES Catalase eae a dt 
Mazda No. 6S6. 

PLUG, male: 6-contact; Jones type P4406 LAB...... 

PLUG, male: 8-contact; Jones type P-408 LAB...... 

PLUG, male: 6-contavt; Jones HB type P-4406-LAB.. 

POTENTIOMETER: 500-ohm, 50-w; IRC 
PR-50. 

Ee a adjustable: 15-ohm; 75-W; IRC type 
PR-75: 

RESISTOR, fixed: wire-wound; 16-ohm; 600-w; 
Eagle Elec No. 415—A, heater element. 

RELAY: dpst; 115-v a-c; Hallicrafters dwg No. 
21D056. 

RELAY: dpdt; 117-v a-c; Advance Elec No. 400....... 

type 

SOCKET, female: 6-contact; Jones HB type 
S-406-AB. 

SOCKET, female: 8-contact; Jones HB _ type 
S-408-AB. 

SOCKET: amphenol connector; Amer. Mold type 
PO-8F1. 

SOCKET, male: flush base twist-lock ; 20-amp ; 250-v ; 
Hubbell No. 8808. 

SOCKET, female: 12-terminal; bakelite; Jones HB 
Special. 

ANS AS OO) LRG Oipacee in aecde oho. ceeeauate el staal Blerw oe 
Same as SO7 
SWITCH, toggle: SPST; F & G Elec. Sup. type 
P&S No. 1311. 

SWITCH, interlock: SPST AH & H No. 3592D...... 
SWITCH: DPST;; bakelite; F & G Elec. Sup. type 
PES Se Nowi3iZ, 

SWITCH, toggle: SPST; F & G Elec. Sup. type P & 
S No. 1311, Special. 

SWITCH, interlock: SPST; AH & H No. 3592D.... 
SWITGH. tosgless SPST; EF &'-G. Elec, ‘Sup... type 
P&S No. 1311. 

SWITCH, toggle: 4-PDT; C-H No. 8885KL........ 
SWITCH, interlock: SPST; AH & H No. 3592D.... 
SWITCH ASSEM: 4-section; 3-position; isolantite 

wafers; Globe Union. 
STOMA SHES WW ele lies raieter rete acs) igtthelaienolci staes! of nlairehe suo'e ors 
SS Atil CMTS ID WVU LiL haere coeisice se wisetharec reo sicict gasie iuketlelovietellee opelesa’ 
See MS SN VAL le meecn pee ec cctar ce tie ickbogsiclay axe orci herela, sionttn's 

SWITCH, momentary push button; SPDT Utahrad 
type PS-3. 

SWITCH, interlock: SPST; AH & H No. 3592D..... 
TERMINAL STRIP: 12-term; Jones HB No. S-12-6 
TERMINAL STRIP: 8-term; Jones HB No. 10-142... 

eee ewe emer seer rere ee eee oer sr eerereser see ee 

TERMINAL STRIP: standard, 2-term; Cinch No. 
1720. 

TIP JACK STRIP: standard; 2-jack; Cinch No. 
1490. 

Function 

Line fuse. 
Transformer T6, primary, 
Protects: 12,13) 14,05) RYU RY2 

RY3, RY4, and LM3. 
Protects Tl and Speech Amplifier 

BC-614-E. 
Filament ON-OFF indicator. 

High-voltage power ON- 
OFF indicator. 

R-F section to mod 
plug. 

Lower control panel to mod chassis 
cable plug. 

Lower control panel to mod chassis 
cable plug. 
a V3 and V4 bias voltage con- 

trol. 

Filament voltage control. 

supply 

chassis cable 

Transformer T6, primary voltage 
dropping. 

Plate power ON-OFF. 

CW-PHONE switching. 
Sockets on mod chassis for plugs 

PilZandy Ph: 
Sockets on mod chassis for plugs 

P13 and P14. 
Speech amplifier input connection on 

Radio Transmitter T-55/MRQ-2. 
110-v a-c power input connection on 
Radio Transmitter T-55/MRQ-2. 

Channel 1 tuning unit socket. 

Channel 2 tuning unit socket. 
Channel 3 tuning unit socket. 
Filament ON-OFF. 

Coil unit compartment safety. 
Exciter plate power ON-OFF. 

High-voltage protection switch. 

Transmitter rear-cover safety switch. 
Transmitter plate power ON-OFF. 

CW-PHONE switching. 
Transmitter top cover safety switch. 
Tube V8 grid circuit switching. 

Tube V8 cathode circuit switching. 
Tube V9 plate circuit switching. 
Tube V10 and VI11 plates circuit 

switching. 
Overload relay reset. 

Tuning unit compartment switch. 
Exciter chassis cable connections. 
Power-supply chassis cable connec- 

tions. 
A-c outlet for relay RY4. 

A-c outlet for cover interlock. 
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SECTION IX 

SUPPLEMENTARY DATA 

37. Measuring Oscillator Frequency 

a. ABSORPTION FREQUENCY METER. As the first 
stop in checking the oscillator frequency, use the 

absorption frequency meter to determine the funda- 

mental frequency and the proper order of harmonic. 

b. Frequency Meter Set SCR-211-( ). To 

make a highly accurate determination of the operat- 

ing frequency and frequency stability, as well as to 

check the quality of the generated r-f signal, use Fre- 

quency Meter Set SCR-211-( ). Proceed as 
follows: 

(1) The oscillator frequency of the transmitter at 
any of the dial settings may be checked by using Fre- 

quency Meter Set SCR-211-( ). Consult the fre- 

quency meter Technical Manual for detailed instruc- 

tions. Recalibrate the instrument if necessary before 

using it. In order that the frequency meter may pick 

up an adequate signal from the transmitter, connect 

an antenna of 6 inches to 1 foot of ##12 copper wire 

to the frequency meter. Plug the telephone headset, 

which is part of the Frequency Meter Set SCR-211- 

( ), into the phone jack. Turn on the frequency 

meter and allow it to heat for 15 to 20 minutes so 

Table VII. Characteristics of tubes for Radio Transmitter T-55/MRO-2. 

VT-100 | VT-107 | VT-115 VT-46-A | VT-95 
866A/866 | 2A3 

2.9 

VT_-No. 
JAN-No. 

A-c filament voltage 

(amp). 
A-c filament current 

__ (amp). 
D-c plate voltage. 
D-c screen voltage. 
D-c grid bias voltage. 
Max. a-c voltage per 

plate. 
Max inverse 

voltage. 
D-c plate 

(ma). 
D-c screen current 

(ma). 
D-c grid 

(ma). 
Max d-c output cur- 

rent (ma). 
Plate dissipation 

(watts). 
Approx grid driving 
power (watts). 

Approx output pow- 
er (watts). 

Plate resistance 
(ohms). 

Transconductance 
(microhms). 

Amplification factor. 
Load resistance 

(ohms). 
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that its operation will be stable. Always adjust the — 

CORRECTOR control before taking readings. 
(2) Operate Frequency Meter Set SCR-211=" 

( ) within the vicinity of the transmitter. Do not— 

place it any closer to the transmitter than is necessary 

to secure an adequate signal in the headset. The — 

amount of coupling between the frequency meter and 

the transmitter may be changed by varying the dis-. 
tance between the frequency meter and the trans- 

mitter. 
(3) Consult the tuning charts (sec. IX) of Radio 

Transmitter T-55/MRQ-2 for the approximate — 

oscillator frequency. Find the approximate dial set- 

ting for the approximate transmitter oscillator fre- 

quency in the calibration book of the frequency meter. 

(4) To measure the exact frequency of the trans- 
mitter, adjust the main tuning dial of the frequency 
meter until the frequency of the beat note heard in 

the headset is reduced to 0 cycles per second (zero 

beat) ; that is, until no signal is heard. In the calibra- o 

tion book find the frequency which corresponds with — 

the frequency meter dial setting at which zero beat is 

heard in the headset. The frequency thus found is 

the exact oscillator frequency of the transmitter. oo 
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Table VIII. Tuning Chart, Radio Transmitter T-55(_)/MRQ-2:(XC-2) Transmitter Tuning Unit TN--28( )/MRQ-2 
BP Frequency Range 0.95 to 1.40 me. 

Rhombic Wire antenna 
j Transmitter tuning or dummy Antenna tuning unit 

: antenna special 

Exciter |- Power amplr. 
Operating | Xtal freq. tuning coil range Vacuum | P-a tuning |} Ant. select Rhombic Band sw 
freq. (mc) (mc) dial (mc) cap (mmf) dial sw cplg. dial position Cplg. Loading 

0.95 950 0 0.95—-1.30 100 28 1-3 74 (*) 15.4 1.7 
0.96 960 11 0.95-1.30 100 32 1-3 67 (*) 15:2 4.0 
0.98 980 26 0.95-1.30 100 46 1-3 62 (*) 15.1 52 
1.00 1,000 41 0.95-1.30 100 57 1-3 57 (*) 15.0 7.9 
1.02 | 1,020 57 0.95-1.30 100 66 Ps 57 (*) 15.0 10.2 
1.04 1,040 73 0.95-1.30 100 78 1-3 SF, (*) 15.0 12.6 
1.06 1,060 89 1.30-2.00 100 18 1-3 74 (*) 13.6 14.9 
1.08 1,080 106 1.30-2.00 100 28 1-3 74 (*) 13.6 Zs 
1.10 1,100 123 1.30-2.00 100 38 1-3 74 (*) 13.6 19.6 
1.12 1,120 141 1.30-2.00 100 44 1-3 74 (*) 13.6 21.3 
1.14 1,140 160 1.30-2.00 100 56 1-3 74 (*) 13.6 23.1 
1.16 1,160 179 1.30-2.00 100 ' 64 1-3 74 (*) 13.7 24.8 
1.18 1,180 199 1.30-2.00 100 74 1-3 74 (*) 13.8 26.6 
1.20 1,200 219 1.30-2.00 100 82 1-3 74 (*) 13.9 28.3 
1.22 1,220 240 1.30-2.00 100 90 1-3 74 (ce) 14.0 29.6 
1.24 1,240 262 1.30-2.00 50 10 1-3 58 @) 14.1 31.0 
1.26 1,260 285 1.30-2.00 50 17 1-3 58 (*) 14.4 32.3 
1.28 1,280 309 1.30-2.00 50 24 1-3 57 (*) 14.4 33.7 
1.30 1,300 335 1.30-2.00 50 29 1-3 57 (*) 14.4 35.0 
P32 1,320 363 1.30-2.00 50 30 1-3 BV (@) 14.4 36.0 
1.34 1,340 393 1.30-2.00 50 40 1-3 56 (*) 14.4 36.9 
1.36 1,360 425 1.30-2.00 50 45 1-3 56 (*) 14.4 37.9 
1.38 1,380 460 1.30-2.00 50 50 1-3 55 (*) 14.4 38.8 
1.40 1,400 | 500 1.30-2.00 50 56 1-3 55 (*) 14.4 39.8 

* Used with 135 feet antenna length. 

Table IX. Radio Transmitter T-55( )/MRQ-2 (XC-2) Transmitter Tuning Unit TN-29( )/MRQ-2 
Frequency Range 1.35 to 2.00 mc. 

Rhombic Wire antenna 
Transmitter tuning or dummy Antenna tuning unit 

antenna special 

Exciter Power amplr. 
Operating | Xtal freq. tuning ! coil range Vacuum _| P-a tuning Ant. select Rhombic Band sw 
freq. (mc) (mc) dial (mc) | cap (mmf) dial sw cplg. dial position Cplg. Loading 

1.35 1,350 0 1.30-2.00 50 42 1-3 30 (*) 15.2 Bes; 
1.36 1,360 if 1.30-2.00 50 45 1-3 30 (*) 15.2 38.1 
1.38 1,380 17 1.30-2.00 50 50 1-3 30 (*) 1522. 39.0 
1.40 1,400 Poe 1.30-2.00 50 56 1-3 30 @) 15:2 39.8 
1.42 1,420 37 1.30-2.00 50 60 1-3 29 (*) 15.2 40.6 
1.44 1,440 47 1.30-2.00 50 66 1-3 29 (*) WS. 41.4 
1.46 1,460 57 1.30-2.00 50 70 1-3 29 (*) 15.5 42.3 

x 1.48 1,480 67 1.30-2.00 50 76 1-3 29 C@) 15.7 43.1 
a 1.50 1,500 Tif, 1.30-2.00 50 80 1-3 28 (*) 15.7 43.9 
ote 1.52 1,520 88 1.30-2.00 50 84 1-3 28 (*) WS 7) 44.6 

1.54 1,540 99 1.30-2.00 50 89 1-3 28 @ 15.7 45.2 
i 1:56 1,560 110 1.30-2.00 50 92 1-3 28 (*) 15.7 45.9 
we 1.58 1,580 121 2.00-3.50 100 6 1-3 26 (*) 14.5 46.5 
ar 1.60 1,600 136 2.00-3.50 100 11 1-3 26 (*) 14.5 47.2 
i! 1.62 1,620 145 2.00-3.50 100 16 1-3 26 (*) 14.5 48.1 
ae 1.64 1,640 158 2.00-3.50 100 22 1-3 26 (*) 14.5 49.) 
2a 1.66 1,660 172 2.00-3.50 100 28 1-3 26 (*) 14.5 50.0 
e 1.68 1,680 186 2.00-3.50 100 33 1-3 25 (*) 14.5 51.0 
fe 1.70 1,700 200 2.00-3.50 100 39 1-3 25 (*) 14.5 51.9 
¥ 72 1,720 215 2.00-3.50 100 42 1-3 25 (*) 14.5 537 
si 1.74 1,740 230 2.00-3.50 100 49 1-3 25 (*) 14.5 55> 
¥ 1.76 1,760 246 2.00-3.50 100 56 1-3 25 (**) 13.0 5.5 

1.78 1,780 262 2.00-3.50 100 63 1-3 25 (**) 13.0 6.8 
1.80 1,800 278 2.00-3.50 100 69 1-3 25 (**) 13:3 8.1 
1.85 1,850 324 2.00-3.50 100 74 1-3 25 Ce) 13.6 10.9 
1.90 1,900 374 2.00-3.50 100 79 1-3 24 (**) 13.9 13.7 
1.95 1,950 431 2.00-3.50 50 19 1-3 24 ss) 14.0 16.1 
2.00 2,000 | 500 | 2.00-3.50 50 30 1-3 24 (**) 1587; 18.5 

* Used with 135 feet antenna length. 

** Used with 35 feet antenna length. 
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‘Table X. Tuning Chart, Radio Transmitter T-55()/MRQ-2 (XC-2) Transmitter Tuning 
Frequency Range 1.95 to 2.85 me. 

Operating 
freq. (mc) 

Table XI. Tuning Chart, Radio Transmitter T-55( )/MRQ-2 (XC=2) Transmitter Tuning Umt TN-31( )/MRQ-2 Y 

Frequency Range 2.80 to 4.10 me. 

Operating 
freq. (mc) 

—_— Fs S| | | | =, | |, 

2.80 
2.85 
2.90 
2.95 
3.00 
3.05 
3 10 
als 
3.20 
Spas 
3.30 
3.35 
3.40 
3.45 
3 50 
3.55 
3.60 
3.65 
3.70 |. 

Xtal freq. 

(mc) 

Xtal freq. 
(mc) 

2,800 
2,850 
2,900 
2,950 
3,000 
3,050 
3,100 
3,150 
3,200 
3,250 
3,300 
3,350 
3,400 
3,450 
3,500 
3,550 
3,600 
3,650 
3,700 
3,750 
3.800 
3,850 
3,900 
3.950 
400 
4050 
4,100 

Transmitter tuning 

Exciter 
tuning 
dial 

292 
326 
363 
403 
446 
500 

** Used with 35 feet antenna length. 

Transmitter tuning 

Exciter 
tuning 

dial 

462 
500 

** Used with 35 feet antenna length. ; 
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s) 
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(#4) 
(+4) 
(#4) 
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Wire antenna. 
Antenna tuning un 

special 

Wire antenna _ 
Antenna tuning unit 

special 

Cplg. 

10.0 | 

13.6 
13.554) 
13.4 
132 
Ish 
12.7 
12.3 
12.0 
11.6 
11.3 
11.0 
10.7 
105 ee 
10.4510 

10.1 
10.0 
10.0 
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Table XI Toning eC hart, ‘Radio Transmitter  T-55( )/MRO-2 (XC-2) Transmitter Tuning Umt TN-32( )/MRQ-2 
‘ Frequency Range 4.05 to 5.95 mc. a : + 

€ Rhombic Rod antenna 
2 Transmitter tuning or dummy Antenna tuning unit 

Rie, - antenna BC—-939-A 

Exciter Power amplr. 
Operating | Xtal freq. tuning coil range Vacuum | P-a tuning || Ant. select Rhombic Band sw 

_ freq. (mc) (mc) dial : (mc) cap (mmf) dial sw cplg. dial position Cplg. Loading 

4.05 2,025 0 4.5-5.7 4 3-18 74 2-10 1.8 44.5 
410} ~2,050 10 4.5-5.7 7 3-18 72 2-10 1.8 44.8 
4.15 2,075 18 4.5-5.7 10 3-18 71 2-10 1.8 45.2 
4.20 2,100 27 4.5-5.7 13 3-18 70 2-10 1.8 45.4 
4.25 2125 35 4.5-5.7 16 3-18 69 2-10 1.8 45.7 
430 2,150 43 4.5-5.7 18 3-18 68 2-10 1.8 46.0 
4.35 2,175 52 4.5-5.7 21 3-18 68 2-10 1.8 46.3 
4.40 2,200 61 4.5-5.7 23 3-18 68 2-10 1.8 46.5 

- 4.45 2,225 70 4.5-5.7 26 3-18 67 2-10 1.8 46.7 
4.50 2,250 79 4.5-5.7 28 3-18 67 2-10 1.8 47.0 
4.55 Ben 88 4.5-5.7 Si 3-18 66 2-10 1.8 47.3 
4.60 2,300 97 4.5-5.7 33 3-18 66 2-10 1.8 47.5 
4.65 2,325 106 4.5-5.7 35 3-18 65 2-10 1.8 47.7 
4.70 2,350 116 4.5-5.7 37 3-18 65 2-10 1.8 47.9 
4.75 2375 126 4.5-5.7 39 3-18 65 2-10 1.8 48.2 
4.80 2,400 137 45-5.7 41 3-18 64 2-10 1.8 48.3 
4.85 2,425 148 4.5-5.7 43 3-18 64 2-10 1.8 48.5 
4.90 2,450 159 4.5-5.7 45 3-18 64 2-10 1.8 48.7 
4.95 2,475 170 4.5-5.7 47 3-18 63 2-10 1.8 48.9 
5.00 2,500 181 4.5-5.7 49 3-18 63 2-10 1.8 49.1 
5.10 2,550 205 4.5-5.7 52 3-18 63 2-10 1.8 49.5 
5.20 2,600 230 4.5-5.7 56 3-18 62 2-10 1.9 49.8 
5.30 2,050 AM 45—5:7 58 3-18 62 2-10 1.9 50.2 
5.40 2,700 287 4.5-5.7 61 3-18 61 2-10 1.9 50.6 
5.50 2150 318 4.5-5.7 64 3-18 61 2-10 1.9 50.9 
5.60 2,800 Soil 4.5-5.7 67 3-18 60 2-10 1.9 Sie 
5.70 2,850 388 4.5-5.7 69 3-18 60 2-10 1.9 51.6 
5.80 2,900 428 AN I 7) 71 3-18 60 2-10 1.9 Sly 
5.90 2,950 473 4.5-5.7 |° 74 3-18 59 2-10 1.9 51.9 
5.95 2,975 500 | 4.5-5.7 75 3-18 59 2-10 1.9 52.0 

aa Table XIII. Tuning Chart, Radio Transmitter T-55( )/MRQ-2 (XC-2) Transmitter Tuning Unit TN-33( )/MRQ-2 
: Frequency Range 5.90 to 8.60 me. 

Rhombic Rod antenna 
Transmitter tuning . or dummy Antenna tuning unit 

antenna BC—939- 

Exciter Power amplr. 
Operating | Xtal freq. tuning coil range Vacuum _| P-a tuning Ant. select Rhombic Band sw 
freq. (mc) (mc) dial (me) cap (mmf) dial sw eplg. dial position Cplg. Loading 

5.90 2,950 0 5.7-8.0 36 3-18 34 2-10 1.8 51.9 
1 6.00 3,000 14 578.0) 40 3-18 34 2-10 17; 52.1 
‘ - 6.10 3,050 26 5.7-8.0 43 3-18 34 2-10 1.6 52.3 

6.20 3,100 38 5.7-8.0 46 3-18 34 2-10) 1.6 52.6 
630 | 3,150 50 5.7-8.0 49 3-18 34 2-10 16 52.8 
6.40 | 3,200 63 5.7-8.0 52 3-18 35 2-10 15 53.0 
650 | 3,250 76 5.7-8.0 54 3-18 35 2-10 1.5 53.2 

2s 6.60 | 3,300 89 5.7-8.0 56 3-18 35 2-10 14 53.4 
Ke 6.70 3,350 102 5.7-8.0 58 3-18 35 2-10 1.4 53.6 
ad 6.80 3,400 115 5.7-8.0 61 3=18 36 ZN 1.3 53.8 
fe: 6.90 | 3,450 129 5.7-8.0 63 3-18 36 2-10 13 54.0 
‘os 7.00 | 3,500 143 5.7-8.0 65 3-18 36 2-10 13 54.2 
a 710 | 3,550 157 5.7-8.0 67 3-18 36 2-10 12 54.4 
; 7.20 3,600 172 5.7-8.0 69 3-18 36 2-10 Ie 54.5 
_ 730 | 3,650 188 5.7-8.0 71 3-18 37 2-10 12 54.7 
es 7.40 | 3,700 205 5.7-8.0 } 73 3-18 37 2-10 1.1 54.9 
Bo XO) 3,750 225 5.7-8.0 74 3-18 37 2-10 1.1 55.1 
3 7.60 | . 3,800 242 5.7-8.0 76 3-18 37 2-10 11 55.2 
Pe 7.70 |, 3,850 261 5.7-8.0 77 3-18 37 2-10 1.1 55.4 
ee 7.80 3,900 281 5.7-8.0 79 3-18 38 2-10 1.0 55.5 

7.90 3,950 303 5.7-8.0 80 3-18 38 2-10 1.0 55.7 
8.00 | 4,000 326 5.7-8.0 82 3-18 38 2-10 1.0 55.8 
810 | 4,050 350 5.7-8.0 83 3-18 38 2-10 0.9 55.9 
8.20 4,100 375 5.7-8.0 “84 3-18 38 2-10 0.9 56.0 

J : 4,150 402 5.7-8.0 85 3-18 39 2-10 0.8 56.2 
: : 4,200 431 5.7-8.0 87 3-18 39 2-10 0.8 56.3 
ie Seance 4,250 463 5.7-8.0 89 3-18 39 2-10 0.8 56.4 
es 4300 500 5.7-8.0 90 3-18 39 2-10 08] 566 



Operating 
freq. (mc) 
| 

10.20 
10.40 
10.60 
10.80 
11.00 
11.20 
11.40 
11.60 
11.80 
12.00 
12.20 
12.40 
12.50 

Table XV. Tuning Chart, Radio Transmutter T-55( )/MRO-2 (XC-2) Transmitter Tuning Unit TN-36( )/MRQ-2 ‘ 

Xtal freq. 
(mc) 

| Table XI V~. Tuning Chart, Radio TT ausmiier + T-55( -)/MRO- i 
Frequency Range 8.55 to 12. 50 me. 

Transmitter tuning 

Exciter 
tuning 
dial 

474 
500 

Power amplr. < 
coil range 

(mc) 

Peer a 

PPPPE 

PPP 

Prrre 

iele e 

Pa tt tt et et ek tt tt tt et 

ee ae ee 

00 90 00 G0 00 00 G0 00 00 60 00 00 00 00 GO GO G0 G0 00 60 60 00 G0 00 C0 KO 00 00 C0 es ee eee ae eee SOSSOS S1OSCSOS SSCS SCSCCOSCOOCS SoS oS Pe 

Vacuum | P-a tuning 
cap (mmf) dial . 

Ant. 

Rhombic 
or dummy 
antenna 

select 
Sw 

3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 
3-18 

Frequency Range 12.45 to 18.10 mc. 

Transmitter tuning 

Exciter Power amplr. 
Operating | Xtal freq. tuning ° coil range Vacuum | P-a tuning 
freq. (mc) (mc) dial (mc) cap (mmf) dial 

12.45 S1225 0 11.0-14.0 62 
12.60 3,150 11 11.0-14.0 64 
12.80 3,200: 22 11.0-14.0 66 
13.00 3,250 34 11.0-14.0 68 
13.20. 3,300 45 11.0-14.0 70 
13.40 3,350 56 11.0-14.0 72 
13.60 3,400 68 11.0-14.0 74 
13.80 3,450 80 11.0-14.0 76 
14.00 3,500 92 11.0-14.0 77 
14.20 3,550 104 11.0-14.0 79 
14.40 3,600 117 11.0-14.0 80 
14.60 3,650 130 11.0-14.0 81 
14.80 3,700 144 11.0-14.0 83 
15.00 3,750 159 11.0-14.0 84 
15.20 3,800 174 11.0-14.0 86 
15.40 3,850 189 11.0-14.0 87 
15.60 3,900 206 11.0-14.0 88 
15.80 3,950 223 11.0-14.0 89 
16.00 4,000 241 11.0-14.0 91 
16.20 4,050 259 14.0-18.0 54 
16.40 4,100 279 14.0-18.0 56 
16.60 4,150 300 14.0-18.0 58 
16.80 4,200 322 14.0-18.0 60 
17.00 4,250 345 14.0-18.0 62 
17.20 4 300 369 14.0-18.0 64 
17.40 4,350 396 14.0-18.0 65 
17.60 4,400 422 14.0-18.0 67 
17.80 4,450 451 14.0-18.0 69 
18.00 4,500 483 14.0-18.0 70 
18.10 4,525 500 14.0-18.0 71 

66 

Rhombic 
cplg. dial 

Band sw 
position 

2-10 
2 40¢h 
2-10 
2-10 
2-10 
2-10 
2-10 | 
2-10 
2-10 
2-10 
2-10 
2-10 

Rhombic 
or dummy 
antenna 

Ant. select 
sw 

0 649 69 9 Ld 69 Ud 49 G9 Ld G9 Lo Lo Gd Lo L9 Uo 49 G9 Lo 49 Lo Lo L9 U9 Lo Lo Uo bo U9 

Rhombic 
cplg. dial 

Band sw 
position 

10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 

~ 10-18 | 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 | 
10-18 | 
10-18 

Rod antenna _ 
Antenna tuning unit 
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RELAY RY! ; RELAY RY2 
PART NO. 21D056 By 

SIG.C.STOCK NO. 227590-88 STAR COE ae he 
ie ea eee tg USED ON RADIO TRANSMITTER 

T-55/MRQ-2 

APPROVED TYPE 
ALLEN BRADLEY A 209(MODIFIED) 

% TOP VIEW 

FRONT VIEW 

FRONT VIEW SIDE VIEW MAKE BEFORE BREAK APPROVED TYPE 
CONTACT ARRANGENENT GUARDIAN NO. G32423 

ELECTRICAL CHARACTERISTICS 

NOMINAL OPERATING VOLTAGE -1I7V A-C 50/60 CYCLES 
PULL IN VOLTAGE -A-C 60 CYC 9OV OR LESS 
RELAY MUST BE ADJUSTED TO OPERATE AT 95 VAC WITHOUT 
BUZZING 
COIL RESISTANCE 97 OHMS + 10% 
RELAY BUILT FOR TROPICAL SERVICE OPERATION 
CIRCUIT - DOUBLE POLE SINGLE THROW NORMALLY OPEN : 
CONTACTS RATED AT 20 AMPS SO%PF LOAD 25 AMPS NON- ELECTRICAL CHARACTERISTICS 
INDUCTIVE LOAD : 

CONTINUCUS DUTY AT 115 V A-C 60 CYCLES NORMAL OPERATING VOLTAGE-II5V A-C 60 CYCLES - 
TEMPERATURE RISE OF COIL MUST NOT EXCEED 70°C INAIR MINIMUM OPERATING VOLTAGE - 95V A-C 60 CYCLES. 
AS MEASURED BY THE RESISTANCE METHOD. BREAK DOWN VOLTAGE BETWEEN WINDING AND FRAME-!I500 V. 

Ail FERROUS PARTS OF RELAY ARE ZINC CHROMATE TREATED RESISTANCE OF COIL- 750 OHMS. 
BOTTOM. view EXCEPT POLE FACES CONTACTS TO BE FINE SILVER. 

ALL CONTACTS AND TERMINALS ARE SILVER PLATED COIL TO BE VARNISH IMPREGNATED FOR TROPICAL SERVICE. 
TLn792% ARMATURE TO BE COUNTER- BALANCED FOR OPERATION UNDER 

VIBRATION. 

j ] | = —2, relay RY 1 A- CONTACT TO HAVE 50 GRAMS CONTACT PRESSURE . 
Figure 34. Radio Transmitter T-55/MRQ-2, relay ; B-CONTACT TO HAVE 25 GRAMS CONTACT PRESSURE . 

front, top, bottom, and side views, ALL LAMINATED PHENOLIC TO BE VACUUM WAX IMPREGNATED SEFORE 
ASSEMBLY WITH ZOPHAR # 1539 WAX OR EQUAL. 

TLIIT93-S 

Figure 35. Radio Transmitter T-55/MRQ-2, relay RY2, 
front and side views, 

RYIA OR RY3 
PART NO. 21BO0! 

SIG. C. STOCK NO. 2277172 
MYCALEX OR STEATITE BAR USED ON RADIO TRANSMITTER T-55/MRQ-2 

ELECTRICAL CHARACTERISTICS 

NORMAL OPERATING VOLTAGE - IIS VA-C 50-60 CYCLES 
PULL-IN VOLTAGE- 95 V A-C. 
CONTACT RATING- I/2 AMP. @ 2000V EACH 
CONTACTS TO BE 1/4" DIA. FINE SILVER. 
COILS TO BE IMPREGNATED FOR TROPICAL SERVICE. 
RELAY SHALL OPERATE WITHOUT CHATTERING AT 

95 VOLTS A-C. © 
RELAY SHALL NOT CHATTER WHEN OPERATED ATIIO VOLTS 

A-C AND SUBJECT TO A VIBRATION ACCELERATION 
OF 86. 

CONTACT PRESSURE TO BE NOT LESS THAN 30 GRAMS 
IN EITHER ENERGIZED OR NON-ENERGIZED POSITION: 

ALL LAMINATED PHENOLIC TO BE VACUUM WAX 
IMPREGNATED BEFORE ASSEMBLY WITH ZOPHAR 
#1539 WAX OR EQUAL 

REVISION 
© 95 VOLTS WAS 90 VOLTS 

MYCALEX OR STEATITE 
PLATE 5/6 “THICK 

ADVANCED ELECTRIC TYPE NO. 400 MODIFIED 

Figure 36. Radio Transmitter T-55/MRQ-2, relay RY1A or RY3, front and side views. 

SIDE VIEW 

TLIIT94ES 

67 



PART NO. 21A007 
SIG. C. STOCK NO.2Z7717.4 — 

USED ON RADIO TRANSMITTER: 
“4 Lad MRQ-2 

SIDE VIEW : FRONT VIEW 
es 

APPROVED TYPE | 
CONTACT ARRANGEMENT | GUARDIAN NO.632422 

ELECTRICAL CHARACTERISTICS 
© puct-in cuRRENT-800MA® *i0MA 

COIL RESISTANCE - 6 OHMS 
BREAKDOWN VOLTAGE BETWEEN WINDING AND GROUND 900V_ 
COIL TO BE VARNISH IMPREGNATED FOR TROPICAL SERVICE 
ARMATURE TO BE COUNTER-BALANCED FOR OPERATION UNDER 

VIBRATION. 
ALL LAMINATED PHENOLIC TO BE VACUUM WAX IMPREGNATED BEFORE 

ASSEMBLY WITH ZOPHAR #1539 WAX OR EQUAL. 

REVISIONS 
O-PULL-IN" WAS TERMED “OPERATING Oe ne 
® 800 MA WAS 750, 700 AND 650 
@® G 32422 WAS G32423 TLNT95-8 

Figure 37. Radio Transmitter T-55/M RQ-2, relay RY 5; 
front and side views. 
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