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WARNING 

HIGH VOLTAGE 

is used in the operation of 

this equipment. 

DEATH ON CONTACT 

may result if operating personnel 

fail to observe safety precautions. 

Make certain that high voltage power supply 

capacitors are discharged before attempting 

preventive maintenance. 
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DESTRUCTION NOTICE 

WHY—To prevent the enemy from using or salvaging this equipment 

for his benefit. 

WHEN— When ordered by your commander. | 

HOW—1. Smash—Use sledges, axes, handaxes, pickaxes, hammers, 

crowbars, heavy tools. 

2. Cut—Use axes, handaxes, machetes. 

3. Burn—uUse gasoline, kerosene, oil, flame throwers, incendiary 

grenades. 

4. Explosives—Use firearms, grenades, TNT. 

5. Disposal—Bury in slit trenches, fox holes, other holes. Throw 

in streams. Scatter. 

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION 
OF THIS EQUIPMENT 

WHAT—1. Smash—Tubes, insulation, capacitors, resistors, transformers, 

knobs, gearing, switches, headset, etc. 

2. Cut—All wiring, cables, etc. 

3. Burn—All instruction books, circuit diagrams, codes, insula- 

tion, records, etc. 

4. Bend—Casings, switch lever controls, chassis, ganged capaci- 

tors, etc. 

5. Bury or scatter—All remaining parts and components of the 

equipment. 

DESTROY EVERYTHING 

vil 



RESCUE. 

In case of electric shock, shut off the high voltage 

at once-and ground the circuits. If the high voltage 

cannot be turned off without delay, free the victim 

from contact with the live conductor as promptly as 
possible. Avoid direct contact with either the liv~ 
conductor or the victim’s body. Use a dry board, dry 

clothing, or other nonconductor to free the victim. 

An ax may be used to cut the high-voltage wire. Use 

extreme caution to avoid the resulting electric flash. 

SYMPTOMS. 

a. Breathing stops abruptly in electric shock if 

the current passes through the breathing center at 

the base of the brain. If the shock has not been too 

severe, the breath center recovers after a while and 

normal breathing is resumed, provided that a suf- 

ficient supply of air has been furnished meanwhile 

by artificial respiration. 

b. The victim is usually very white or blue. The 
pulse is very weak or entirely absent and uncon- 
sciousness is complete. Burns are usually present. 

The victim’s body may become rigid or stiff in a 

very few minutes. This condition is due to the action 

of electricity and is not to be considered rigor mor- 

tis. Artificial respiration must still be given, as sev- 

cral such cases are reported to have recovered. The 

ordinary and general tests for death should never 

be accepted. 

TREATMENT. 

qa. Start artificial respiration immediately. At the 
same time send for a medical officer, if assistance is 

available. Do not leave the victim unattended. Per- 

form artificial respiration at the scene of the acci- 

dent, unless the victim’s or operator’s life is endan- 
gered from such action. In this case only, remove 

the victim to another location, but no farther than 

is necessary for safety. If the new location is more 
than a few feet away, artificial respiration should 
be given while the victim is being moved. If the 

method of transportation prohibits the use of the 

Shaeffer prone pressure method, other methods of 

resuscitation may be used. Pressure may be exerted 

on the front of the victim’s diaphragm, or the direct 

mouth-to-mouth method may be used. Artificial res- 

piration, once started, must be continued, without 

loss of rhythm. 

b. Lay the victim in a prone position, one arm 
extended directly overhead, and the other arm bent 

at the elbow so that the back of the hand supports 

the head. The face should be turned away from the 

bent elbow so that the nose and mouth are free for 
breathing. 

€. Open the victim’s mouth and remove any for- 
eign bodies, such as false teeth, chewing gum, or 

tobacco. The mouth should remain open, with the 

tongue extended. Do not permit the victim to draw 
his tongue back into his mouth or throat. 

d. If an assistant is available during resuscita- 

tion, he should loosen any tight clothing to permit 
free circulation of blood and to prevent restriction 

of breathing. He should see that the victim is kept —— 
warm, by applying blankets or other covering, or 

by applying hot rocks or bricks wrapped in cloth or 

paper to prevent injury to the victim. The assistant 

should also be ever watchful to see that the victim 
does not swallow his tongue. He should continually 

wipe from the victim’s mouth any frothy mucus or 

saliva that may collect and interfere with respira- 
tion. : 

e. The resuscitating operator should straddle the 

victim’s thighs, or one leg, in such manner that: 

(1) the operator’s arms and thighs will be ver- 

tical while applying pressure on the small of the vic- 

tim’s back; 

(2) the operator’s fingers are in a natural po- 

sition on the victim’s back with the little finger lying 
on the last rib; 

(3) the heels of the hands rest on either side 
of the spine as far apart as convenient without al- 

lowing the hands to slip off the victim; 

(4) the operator’s elbows are straight and 
locked, 

f. The resuscitation procedure is as follows: 

(1) Exert downward pressure, not exceeding 

60. pounds, for 1 second. 

(2) Swing back, suddenly releasing pressure, 

and sit op the heels. 

(3) After 2 seconds rest, swing forward again, 
positioning the hands exactly as before, and apply 

pressure for another second. 

g- The forward swing, positioning of the hands, 
and the downward pressure should be accomplished 

in one continuous motion, which requires 1 second. 

The release and backward swing require 1 second. 

The addition of the 2-second rest makes a total of 4 

TL15338-D 



A. CORRECT POSI- 
TION. Operator's elbows 
straight and locked. Vic- 
tim's face turned away 
from bent elbow and resting 
on back of hand. 

B. FORWARD SWING 
AND POSITIONING OF 
HANDS. Little finger 
rests on last rib. 

C. DOWNWARD PRES- 
SURE. Arms and thighs 
rertical. 

D. REST POSITION. 
Operator releases pressure 
suddenly, swings back on 
heels, and rests for 2 
seconds. 

seconds for a complete cycle. Until the operator is 

thoroughly familiar with the correct cadence of the 

cycle, he should count the seconds aloud, speaking 

distinctly and counting evenly in thousands. Exam- 

ple: one thousand and one, one thousand and two, 
etc. 

h. Artificial respiration should be continued until 
the victim regains normal breathing or is pro- 

nounced dead by a medical officer. Since it may be 

necessary to continue resuscitation for several 

hours, relief operators should be used if available. 

RELIEVING OPERATOR: 

The relief operator kneels beside the operator and 

follows him through several complete cycles. When 

the relief operator is sure he has the correct rhythm, 

he places his hands on the operator’s hands without 

applying pressure. This indicates that he is ready to 

take over. On the backward swing, the operator 

moves and the relief operator takes his position. 

The relieved operator follows through several com- 

plete cycles to be sure that the new operator has 

the correct rhythm. He remains alert to take over 

instantly if the new operator falters or hesitates on 

the cycle. 

STIMULANTS. 

Go. If an inhalant stimulant is used, such as aro- 

matic spirits of ammonia, the individual administer- 

ing the stimulant should first test it himself to see 

how close he can hold the inhalant to his own nos- 

tril for comfortable breathing. Be sure that the in- 

halant is not held any closer to the victim’s nostrils, 

and then for only 1 or 2 seconds every minute. 

b. After the victim has regained consciousness, 

he may be given hot coffee, hot tea, or a glass of 

water containing %4 teaspoon of aromatic spirits of 

ammonia. Do not give any liquids to an unconscious 

victim. 

CAUTIONS. 

a. After the victim revives, keep him LYING 

QUIETLY. Any injury a person may have received 

may cause a condition of shock. Shock is present if 

the victim is pale and has a cold sweat, his pulse is 

weak and rapid, and his breathing is short and 

gasping. 

b. Keep the victim lying flat on his back, with 
his head lower than the rest of his body and his 

hips elevated. Be sure that there is no tight clothing 

to restrict the free circulation of blood or hinder 

natural breathing. Keep him warm and quiet. 

c. A resuscitated victim must be watched care- 

fully as he may suddenly stop breathing. Never 

leave a resuscitated person alone until it is CER- 

TAIN that he is fully conscious and breathing nor- 

mally. 

TL15338-E 
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Figure 1. Radio Receiver R-140/FSM-1, Rectifier Power Unit 

Navy Type No. 20090, and coil sets. 



This manual supersedes TM 11-885, Radio Receiver R-140/FSM-1 (National HRO Series of Radio Receivers, and 

Associated Power Supplies), 30 June 1945. 

PART ONE 

INTRODUCTION 

DESCRIPTION Section I. 

|. General 

a. Radio Receiver R-140/FSM-1 (National 

HRO series of receivers) is a nine-tube super- 

heterodyne receiver. (See fig. 1.) Though 

portable, it is intended for fixed station use. 

The equipment is designed for reception of 

voice or tone amplitude modulated (a—m) 

signals, and continuous wave (c—w) signals. 

Either manual or automatic volume control 

(ave) may be used. 

b. The receiver is supplied as a rack mount- 

ing model, equipped with a sheet metal cabinet 

which completely incloses the chassis and pro- 

vides protection against dust and damage. 

Complete with nine coil sets, but without power 

supply, it weighs 53 pounds. 

ce. While this manual mentions in particular 

Radio Receiver R-140/FSM-1, the text applies 

generally to all National receivers known as 
the HRO-senior series. They are all basically 

alike in operation and design whether they be 

rack mounting or table models. Radio Receiver 

R-140/FSM-1 refers to any National HRO- 
senior model receiver with several minor cir- 

cuit modifications to make it adaptable for use 
with Frequency Measuring Assembly CY-—93/ 

FAM-1, in addition to being used as a regular 

receiver. Differences between the various 

models of HRO receivers, and the modifications 

in Radio Receiver R-140/FSM-1, are described 
in paragraphs 7 and 8. 

d. Radio Receiver R-140/FSM-1 and _ all 

models of the National HRO series of receivers 

are operated from external power supplies. 

Power supply (National type SPU-686-S) is 

for use with a 6—volt, d—c power source. Power 

supply (National type SPU-697) (rectifier 

power unit, Navy type No. 20090) is for a 

115—volt, 50-— to 60-cycle a-—c power source. 

Both are rack mounting units. Rectifier power 

unit, Navy type No. 20090, is supplied with 

Radio Receiver R-140/FSM-1. 
e. Power supply (National type 686-S) and 

power supply (National type 697) are elec- 

trically interchangeable with the power unit in 

d above; but they are designed for table use 

with the receivers and differ in appearance and 

dimensions. 

~2. Technical Characteristics 

The table below lists the technical data and 

general characteristics of Radio Receiver 

R-140/FSM-1, and the National HRO series 
of radio. receivers. 

Frequency range: 

Nine coil sets are available for the following 

frequencies: 
ye Rie Lala Povey yeas ees sero 50 to 100 ke 

PDE TL alge hee fs BC ease Sata 100 to 200 ke 

Li giles CARY CLM ERLE™ lagu aah ed ee ara kad Mp 180 to 4380 ke 
EY PO Mn eee inthe cle tia ae ahr: 480 to 960 ke 

AD 1) Gite Mop nasser Ailes Oe eb hn a 900 to 2050 ke 

SY DEAD) Dacca ee te elireene Race: Eats 1.7 to 4.0 me 

(Ry NeaGera pibieke ey. Ghee ca state hed 3.5 to 7.38 mc 

eg Ay Oh OB ACER SAG ch ee 7.0 to 14.4 mc 

FSG TE UE) eet chs Te Stee LLCS) ay. 14.0 to 30.0 me 
PVECELVET BEY PO Mey uve ost oh eT aso ei Superheterodyne 

Types of signals which can be received. .a—m, c—w, and 

voice 

NUMbPeETROTe TUDES) Ys ke nels RRR EIN lose aC ee Renee 9 

1 Coil sets JA, JB, JC, or JD may be supplied instead 

of sets A, B, C, and D respectively. Sets A, B, C, and 

D have a band spread feature which the others lack. 

Intermediate fnequency Wi oe ss wea Pee ees 456 ke 

Power input: 

ZAQ=VOlE LAO nN PUtE tay en cee eek te knee etme 70 ma 

G.2-VOlCLA-GaInNDUG. Ca hacen «ccvtele ne, Serge. 3.4 amp 

POWETESUDDLY eon eet. Gesurc aos Sake aL de oe External 

A WUONN AT st ee Bet lm b's) ae oe er Doublet or single wire 

Antenna input impedance. Approximately 500 ohms 

above 1,700 ke 

Weight with coil sets, less power unit: 

Radio Receiver R-140/FSM-1 and rack mounting 
EUR SEROCEI VARS |. < siclayi da cheek onetade ae 53 Ib. 

Table model HRO receivers ............... 51 Ib. 

if: 



FREQUENCY SPECTRUM : Megacyctes 
3.5 40 45 5.0 
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TE2Sin PR Eas 

SCR-399-A SCR-499-A ectiven” 15-18: 

Leer Saas 
SCR-299-() heceiven* 1:5-18,0'nc 

ich. See CORRS EE 
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CCR=284-( nets 
OC 

SCR-5I-() gear" Sc 

RECEIVER 
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(SEES 
A BOG-A erin F 

TRANSMITTER : "8-6. 
RECEIVER  2.0-3. 8-6. 

CEES eae 
TRANSMITTER 3.0-6:2 HC 

AN/VRC-I-()* RECEIVER _1.5-18.0 MC 

“Addilionel frequencies of the AN/VRC'l are: transmilltr JOO-LS6CMC and recewer IOO-156 MC t L12352S 

Figure 2. Radio Receiver R-140/FSM-1 (National HRO series of 

receivers)—frequency spectrum chart. 

3) Frequency Spectrum Chart (fig. 2) ‘ and from 480 kc to 30 megacycles (mc). (See 

: fig. 2.) 

a. RECEIVERS. The receivers have a fre- b. PLUG-IN COIL SETS. Individual coil set 
quency range of from 50 to 430 kilocycles (kc) coverage is shown in figure 3. 

KILOCYCLES 

one 

iia aca oe 

Figure 3. Coil set—frequency spectrum chart. 

AON3NOZHs JLlviO3wUzLNi — — 
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4. Table of Components 
a. The equipment listed in the following table is supplied for operation of Radio Receiver 

R-140/FSM-1. 

Component Required Height Depth Length Volume Weight 

(unpacked) No. (in.) (in.) (in.) (cu. ft.) (1b.) 

Radio Receiver R-140/FSM-1 1 8% 12 19 1.0 37 

complete with tubes, pilot 

lamp, and 1 coil set. 

Power supply SPU -697 (Recti- 1 5% 934 19 0.6 22 

fier power unit, Navy type No. 

20090). 

Coil box with 8 coil sets. 1 4%, 117% 201%46 0.8 22 

Note. This list is for general information only. (See appropriate publications for information pertaining to 

requisition of spare parts.) 

b. The equipment listed below is supplied for operation of table models of the National HRO 

series of receivers. 

Component Required Height Depth Length Volume Weight 

(unpacked) No. (in.) (in.) (in.) (cu. ft.) (lb. ) 

National HRO receiver, table 1 9 10% 17% 0.9 35 

model, complete with tubes, 

pilot lamp, and 1 coil set. 

Power Supply 686-S complete il 6 1% 7% 0.2 10 

with fuse and rectifier tube 

JAN-6X5, or JAN-OZ4. 
Power Supply 697 complete with 1 6 1% 7% 0.2 12 

rectifier tube JAN-80. 

Coil Box with 3 coil sets. i 8% 5% 11 &; 0.3 8% 

Coil Box with 5 coil sets. 1 13% 5% 11+; 0.5 14 

Note. This list is for general information only. (See appropriate publications for information pertaining to 

requisition of spare parts.) 

5. Packaging Data (figs. 4, 5, and 6} 
a. Radio Receiver R-140/FSM-1 and its components are each packed in two nested cartons 

and protected by a weatherproof bag. Each component is then packed in an individual wooden 

box, the size, weight, and volumes of which is shown below. 

Component Height Width Length Volume Approx ii ate 

(in box) (in.) (in.) (in.) (cu. ft.) Shite (Ib.) 

Radio Receiver R-140/FSM-1, 13 18 24 3.2 75 

with tubes, pilot lamp, and 1 

coil set. 

Power Supply SPU-697 (recti- 9 14 24 ital AT 

fier power unit, Navy type No. 

20090). 

Coil box with eight coil sets. 14 20 30 4:8 89 



TLISI52S 

Figure 4. Radio Receiver R-140/FSM-1—outline dimensional drawing. 

9 3/4" 15 Rey 

5 174" 

9 
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Figure 5. Power Supply SPU-697 (rectifier power unit, Navy type 

No. 20090)—outline dimensional drawing. 
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outline dimensional drawing. Box with eight coil sets Figure 6, 



b. Table models of the National HRO series 
of receivers and components are packed in a 

Component Height 
(in.) 

Wooden crate, containing 1 14% 

National HRO receiver, 2 

power supplies, coil box with 

8 coil sets, coil box with 5 coil 

sets. 

METAL BAND 

WOODEN BOX 

CORRUGATED BOX 

wooden crate, the size, weight, and volume of 

which are shown below. (See fig. 7.) 

Width Length Volume Weight 

(in.) (in.) (cu. ft.) (Ib.) 

23% 37 7.3 160 (approx.) 

HEAVY WRAPPING PAPER 

EXCELSIOR 

CREOSOTED 

FOIL CLOTH 

OS = 
= 
— 

lh 
Hh 

TLI2354S 

Figure 7. National HRO series of receivers and power supplies and coils as crated. 

c. Dimensions, volume and weight of packed 

components of table models (National HRO 

6 

series of receivers) are shown below. Figures 

8, 9, 10, 11 and 12 show table models unpacked. 



Height Depth Length Volume Weight 
Cc t “ i 
omponen (in.) (in.) (in.) (cu. ft.) (Ib.) 

National HRO receiver, com- 13 15% 21% 44 

plete with tubes, pilot lamp, 

and 1 coil set. 

Power Supply 686-S complete 9 91% 10 14 

with fuse and rectifier Tube 

JAN-OZ4, or JAN-6X5. 

Power Supply 697 complete with 814 9% 91% 15 

rectifier Tube JAN-80. 

Coil box with three coil sets. ; 7% 10 13 13 

Coil box with five coil sets. 8 13 14 19% 

Les} sor 

TLI23568 

Figure 8 National HRO series of receivers (table models)—outline dimensional drawing. 
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Figure 9. Power supply (National type 686-—S)—outline dimensional drawing. 

6. Description of Major Components 

a. Radio Receiver R-140/FSM-1 consists of 

a chassis and sheet metal cabinet. (See fig. 

18.) The phone jack, the pilot lamp, and all 

the controls are located on the front panel. 

The loudspeaker terminals and auxiliary relay 

connections are on terminal boards at the rear 

of the receiver. The cabinet is removed from 

the receiver whenever it is necessary to expose 

the tubes or the top of the chassis. To do this, 

remove the four knurled thumbscrews on the 

front panel, and three sheet metal screws at 

the lower rear of the cabinet. The bottom of 

the chassis is fitted with a gray enameled steel 

plate to provide protection against dirt and 

damage. Table models of National HRO re- 

ceivers are equipped with a cabinet having a 

hinged top cover. (See fig. 14.) 

8 

b. Power Supply SPU-686-S is for use with 
a 6—volt, d—c power source. It is a rack mount- 

ing unit consisting of a vibrapack and a capaci- 

tor input single section filter. Battery clips 

are provided for convenient connection to a 

6—volt storage battery or similar source of 

power. Output voltages for both filament and 

plate supply are taken off at a 4-prong socket - 

(X-1) at the rear of the set by inserting a 

receiver power cable (W-1). 

c. Power Supply SPU-697 (rectifier power 

unit, Navy type No. 20090) operates from 115-— 

volt, 50— to 60-cycle alternating current. (See 

fig. 15.) It is a rack mounting unit similar in 

appearance to Power Supply SPU-686-S. The 

OFF-ON switch (S—2-a) is mounted on the 

front panel along with a removable grill behind 

which is rectifier Tube JAN-80. Output volt- 
ages for both filament and plate supply are 

taken off at the four—prong ‘socket (X-3) in 



rear of the unit by inserting the receiver power 

cable (W-1). 

Note. Some models of power supply (National type 

SPU-697), similar in appearance to rectifier power 

unit, Navy type No. 20090, will operate from either a 

Figure 10. 

d. Power supply (National type 686-S) is 

for use with a 6—volt d—c power source. (See 

fig. 16.) It is housed in a sheet metal cabinet 

finished in crackle black enamel. The cabinet 

completely incloses the unit and contains no 

openings other than the air vents located at 

the sides. The front panel mounts the OFF— 

ON switch (S-—l—a), the fuse holder, and the 

receptacle (X—l-a) for receiver cable W-1. 

Rectifier Tube JAN-0Z4, or Tube JAN-6X5, 

is mounted inside the cabinet. 

e. Power supply (National type 697) oper- 

ates from a 115- or 230-volt, 50-— to 60-cycle 

alternating current. It differs only slightly in 

115- or 230-volt, 50— to 60-cycle, a-c power source. 

Proper input voltage is selected by means of a primary 

selector switch (S—38-a) within the cabinet. Be sure 

this switch is in the proper position when using this 

unit. 

TLI2357S 

Power supply (National type 697)—outline dimensional drawing. 

appearance from Power Supply 686—-S. .The 

front panel carries the OFF-ON switch 

(S-2-a) and the receptacle (X-3-a) for re- 

ceiver cable W-1. The bottom plate has an 

opening to provide access to rectifier Tube 

JAN-80 (V-1) and the primary tap selector 

switch (S—3-a). (See figs. 17 and 18.) 

f. The two coil boxes (figs. 19 and 20) are 

made of wood, and are provided with inside 

cleats to form separate racks for the individual 

coil sets. The smaller box has space for three 

coil sets, the larger one accommodates five.’ 

2 Radio Receiver R-140/FSM-1 is supplied with all 

eight coils in one box. (See fig. 1.) 
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outline dimensional drawing. Box with three coil sets Figure 11. 
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outline dimensional drawing. Box with five coil sets Figure 12. 



Figure 13. Radio Receiver R-140/FSM-1 in cabinet. 

7. Differences in Models, Radio Receiver 

R-140/FSM-1 

a. Radio Receiver R-140/FSM-1 is a re- 

ceiver of the National HRO-senior series to 

which the following changes in wiring have 

been made: 

(1) The break-in switch has been rewired 

so that it may be used to inject an audio signal 

into the detector tube. To accomplish this, the 

wires formerly connected to the break-in switch 

have been removed and connected together. 

Then one of the terminals of the break-in 

switch has been wired to ground, and the other 

has been connected to the cathode of the de- 

tector. When used in Test Set AN/FSM-3 

(TM 11-2606) as part of Frequency Measuring 

Assembly CY-93/FSM-1, Audio Oscillator 

12 

TS-312/FSM-1 is connected to these termi- 

nals through a switching panel. 

(2) The speaker jacks have been rewired to 

remove high voltage from them. This has been 

accomplished by removing both wires from the 

pin jacks and connecting them together 

through a 10,000-ohm, 10-—watt resistor. One 

of the pin jacks is then connected to the plate 

of the audio output tube through a 0.1-micro- 

farad, 600—volt capacitor. The other pin jack 

is grounded. 

b. Most Radio Receivers R-140/FSM-1 are 

modifications of the National model HRO-MX 

receiver. These have glass tubes. Some re- 

ceivers may be encountered which have metal 

tubes. These are National model HRO-5R, 

modified as in paragraph a above. 
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Figure 15. Power supply (National type SPU-697) (rectifier power 

unit, Navy type No. 20090). 
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Figure 16. Power supply (National type 686-S). 

8. Differences in Models, National HRO 

Series of Receivers 

a. The National HRO series of receivers are 

divided into two basic groups: the HRO-senior 

series, and the HRO-junior series. 

(1) The HRO-senior series (sometimes 

known as the HRO-series) embodies an 

S-meter, crystal filter circuit with phasing and 

selectivity controls, and coil sets A, B, C, and D 

which have a bandspread feature. 

(2) The HRO-junior series is similar in the 

HRO-series but does not have the S—meter, 
bandspread feature, or the crystal filter and 

associated controls. 

14 

b. The HRO-series of receivers is further 

divided into two categories: the HRO and the 

HRO-5. 

(1) The HRO-series uses bandspread coil 

sets A, B, C, and D. The following glass tubes 

are used: 

Veale. cites SL Shir 8 OL es ae cee ha ae Ee 

V2. ae esr. «BOE oe Gee cline eer eee © Lines 

VSS. abst detector mes ine aa oee 

Vat oa onde oscillatoren cate ee 

Vie cae a Leen any ecm nn enter Poe ea eee 

VeRO leila 2h Madd brates tinal: 2 9p en 

VAT xo. 2d detector, aves 1st a-f......2.6BT 

Ce SE 8 EO IN le i tee 

VO dn ive Bk» OEP oe eae ee 
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(S-2-A). Heh ans 

: _ TLI23628 

Figure 17. Power supply (National type 697). 

(a) The HRO-M is basically the same as the 

HRO series. It uses glass tubes and a plug-in 

crystal filter. It does not have the bandspread 

feature. 

(b) The HRO-MX is the same as the 

HRO-_-M except it has a built-in crystal unit. 

(c) The HRO-M-RR is the same as the 

HRO-M but is supplied for mounting in a relay 

rack. 

(d) The HRO-M-TM is an HRO-M equipped 

with a cabinet for table use. 

(2) The HRO-5 series of receivers is a 

standard HRO receiver using metal tubes and 

a circuit design almost identical to the other 

HRO series. The following tubes are used: 

AES Cael oe SURE Se PIU OS ay, oI eat a nae en) O| 

Vt Upto el rer mane Me BRT 

V—3 6. 2. e ist detector: ....- Rye te OSE, 

Nese ef net SOSCHILALOL . ck... se ot ONT 

A CRE eT at it ee MEA! cers ORT 
Venn eeer ne 2d Lieete mer Bc eR, bt). wt 7 ORT 

V-7 .........2d detector, ave, 1st a-f......65Q7 

ES ee ace ae EO Me ne eh ede BOE Gc" cingy Pale L 

Wore ussae 3 5 tke OULDUG 4 ano ......6V6GT/G 

(a) The HRO-5ST is the same as the HRO-5 

and is supplied with a cabinet for table use. 

(b) The HRO-5R is the same as the HRO-5 

but is supplied for rack mounting. 

15 



115 OR 230 iF 
PRIMARY TAP 

SELECTOR SWITGH 

AS Sa 

Figure 18. Power supply (National type 697) showing 

primary tap selector switch S—3-a—bottom view. Figure 20. Coil box for five coil sets. 
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Figure 19. Coil bow for three coil sets. 
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Section Il. INSTALLATION 

9. Siting 
These receivers must be correctly situated if 
good performance is desired. In many in- 

stances, particularly where the receiver is part 

of a larger set, the necessary tactical and tech- 

nical requirements for proper operation of the 

system as a whole will determine the receiver 

location. In any case, remember the follow- 

ing points: 

a. The antenna should be high, and clear of 

surrounding objects. 

b. The receiver should be situated away from 

power lines, generators, power units, or other 

unshielded electrical equipment. 

c. Hills and other high places are better for 

radio reception. Avoid dips, valleys, hollows, 

and other depressions. 

d. Trees and other dense foliage decrease 

radio reception. 

10. Unpacking, Uncrating, and Checking 
Be careful when unpacking or handling the 

equipment to prevent damage when not pro- 

tected by the packing case. Do not apply 

pressure to the S—meter, case, knobs, or thin 

sheet metal sides of the cabinet. When un- 

packing the equipment follow the steps out- 

lined below: 

a. Place the packing case as near the operat- 

ing location as is convenient. 

TO 
ANTENNA 

To 

GROUND 

b. Cut the steel straps. 

c. Open the case by removing the nails with 
a nail puller. Prying the sides off may result 

in damage to the equipment. 

d. Remove the top of the packing case and 

all protective wrappings. 

e. Remove the receiver from its case and 

place it near its final location. 

f. Check the contents of the case against the 

packing list. The packing list will be fastened 

to the outside of the case and protected by a 

waterproof envelope. 

g. Exercise the precautions outlined above 

in uncrating other components. 

11. Assembly for Operation 
Cable connections of components used for op- 

eration of these receivers are shown in the 

cording diagram. (See fig. 21.) 

Caution: When a loudspeaker is not used 

with any of the National HRO receivers, con- 

nect the speaker tip jacks together with a wire 

jumper. If this is not done before turning the 

B supply on, the audio output tubes may be 

damaged by excessive screen current. This 

precaution is not necessary with Radio Re- 

ceiver R-140/FSM-1. 

a. TUBES. Remove the tubes from the pack- 

ing case and check their physical condition. 

(See fig. 22 for proper location of tubes on the 

chassis.) When inserting the tubes in their 

respective sockets, align the key on the aligning 

RECEIVER 

CABLE & PLUG W-I 
POWER SWITCH 

POWER UNIT 

TO OUTSIDE 

POWER SOURCE 

TLI2366S 

Figure 21. Receiver cording diagram. 



plug with the slot in the tube socket and push 
the tube straight down. 

b. WIRING. (1) Power supply. Insert the 

receiver power plug into the power supply to 

be used, and plug the power supply into the 

appropriate power source. For this operation 

use a 6—volt direct current for Power Supply 

686-S and SPU-686-S, and 110- to 120-volt, 

50-— to 60-cycle alternating current for Power 

Supply 697 and SPU-697 (rectifier power unit, 

Navy type No. 20090). 

Caution: When using a power supply (Na- 

tional type 697) which has a primary selector 

switch for operation on either a 115— or 230- 

volt, 50— to 60-cycle alternating current, be 

sure this switch is in the proper position. 

(2) Antenna connections. Single-wire or 

doublet types of antennas may be used with this 

receiver. The antenna binding posts are 

located on the left-hand side of the receiver. 

C-W OSC. 
TRANSFORMER 

“1ST R-F 
SECTION 
—<AG- A). 

(a) Single-wire antenna. When using a 
single-wire antenna, attach it to the binding 

post nearest the front panel and attach the 

short flexible lead to the remaining post, which 
is then connected to ground or chassis. 

(6) Doublet antenna. When a doublet an- 

tenna is used, connect the antenna feeders or 

a balanced transmission line directly to the 

input terminals. Do not use the flexible 
ground connection. The input impedance of 

the receiver varies over the total frequency 

range but averages about 500 ohms. 

c. COIL SETS. The proper coil set for the 

desired frequency must be installed in the 

receiver. Check the coil set in the receiver, 

and if it does not cover the desired frequency, 

pull it out by the handles. Select the correct 

coil set and install it by sliding it into the pro- 

vided space. Make sure that the coil set is all 

the way in or the receiver will not operate 

properly. 

Figure 22. Location of tubes and components. 
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PART TWO 

OPERATING INSTRUCTIONS 

Note. 

front of this manual. 

For information on destroying the equipment to prevent enemy use, refer to the destruction notice at the 

Section Ill. CONTROLS AND THEIR USE 
12. Front Panel Controls (fig. 23) 
The functions of the controls, S-meter, and the 

phone jack located on the front panel of the 

receiver, are described below. 

a. MAIN TUNING DIAL (K-1). The main 

tuning dial is located in the center of the front 

panel. As the dial reading increases the fre- 

quency to which the receiver is tuned also 

increases. The frequency for each dial reading 

may be found by referring to the chart 

attached to the coil set plugged into the 

receiver. This type of dial is calibrated from 

0 to 500 and may be read to one part in 500. 

The long scale length (12 feet) provides ease 
and accuracy in setting and calibration. The 

“SWITCH 
(X-4) 

Figure 23. 

dial mechanism drives a four-gang tuning 

capacitor (C—46—A, -—B, —C, and —D) through 

a drive with a reduction ratio of 20 to 1. Back- 

lash is eliminated by a spring-loaded split worm 

wheel for positive motion in either direction. 

b. SELECTIVITY CONTROL (K-2). The selec- 

tivity control knob is located on the upper 

right-hand side of the front panel. Rotating 

the knob in either direction from a vertical 

position will increase selectivity. When the 

crystal filter (PHASING control) is not in use, 

the selectivity control acts as an ordinary 

intermediate-frequency (i-f) trimmer. When 

the crystal is in use, minimum selectivity is 

obtained when the pointer is nearly vertical 
and receiver background noise is greatest. 

(K~2) LIGHT 

TLS S8Sc 
eS ae 

Front panel controls. 
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c. PHASING AND CRYSTAL FILTER CONTROL 

(K-3). The PHASING control and crystal fil- 

ter switch are on the same knob, which is lo- 

cated directly beneath the selectivity control on 

the right side -f the front panel. A calibrated 

circular scale numbered from 0 to 10 is at- 

tached to the panel directly under the knob. 

This control disconnects the crystal from the 

circuit when set at 0, and acts as aa PHASING 

control with the crystal in operation at any 

setting between 1 and 10. It is used to balance 

the crystal bridge circuit in eliminating inter- 

fering signals. 

d. B+ SwitcH (X-1). This two-position 
toggle switch is located directly beneath the 

phasing control knob. It is connected in the 

positive lead of the power supply, and acts as 

a standby switch during periods of transmis- 

sion. It also serves to shut off the receiver 

when changing coil sets. When the switch is 

thrown to the right, the B-plus circuit is 

completed. 

e. R.F. GAIN CoNTROL (K-4). The R.F. 

GAIN control knob is located at the lower right’ 

side of the front panel. It is used to adjust the 

amplification of the second radio-frequency 

(r-f), the 1st i-f, and the second i-f stages. 

A circular scale calibrated from 1 to 10 is 

attached to the knob. Maximum sensitivity is 

obtained by rotating the knob to the extreme 

clockwise position, which is point 10 on the 

circular scale. With the knob in this position, 

all tubes function with maximum gain and 

minimum bias. Counterclockwise rotation of 

the knob increases bias and decreases ampli- 

fication. 

f. C.W. OSC. CONTROL (K-5 AND X-2). The 

C.W. OSC. control knob is located at the ex- 

treme lower left side of the front panel. This 

knob controls both the switch to connect the 

c—w oscillator into the circuit and the vernier 

oscillator tuning control, which is connected 

by a shaft to vary the capacitance of C-27 for 

oscillator tuning. 

g. A.V.C. SWITCH (X-3). The A.V.C. switch 

is located directly above the C.W. OSC. control 

knob. It is a two-position toggle switch. The 

right position turns a—v-c action off and the 

left position puts the a—v-c circuit into opera- 

tion. The a—v-c action must not be used when 

the c—w oscillator is in operation, as the cir- 

20 

cuits are blocked and the receiver becomes 

insensitive. 

h. AUDIO GAIN ContTROL (K-6). The 
AUDIO GAIN control knob is located beneath 
the S—meter dial and above the A.V.C. switch, 

on the left side of the front panel. A circular 

calibrated scale is attached to the control knob. 

Clockwise rotation of the knob increases the 

volume level of the signal at both the phone 

jack and the loudspeaker terminals. 

i. S-METER AND S—METER SWITCH (X-4). 

(1) The S-meter switch for connecting the 

S-meter into the circuit is located in the upper 

left-hand corner of the control panel, just below 

and to the left of the S-meter. This switch 

completes the meter circuit when pushed to the 
right. 

(2) The S-meter is used to measure the 

strength of an incoming signal when the re- 

ceiver is set for voice with the automatic vol- 

ume control turned on. With no signal input, 

the meter should read 0 when the R.F. GAIN 

control is set at about 9.5. 

j. PHONE JACK (PL-1). The phone jack is ~ 

located just below and to the right of the 

S-meter. When a phone plug is inserted into 

the jack, the loudspeaker is automatically 

silenced. 

Section IV. OPERATION 

13. Starting Procedure 

When the receiver has been properly installed 

and connected, check to make sure the proper 

coil set is in place, then set the power switch 

on the front panel of the power supply to the 

ON position and allow the set to warm up for 

a few minutes. 

14. Voice Reception 
a. Turn the B—PLUS switch to the ON posi- 

tion. 

b. Set the A.V.C. switch in the ON position. 

c. Turn the C.W. OSC. control to the OFF 

position (extreme counterclockwise setting of 

the knob). 

d. Set the AUDIO GAIN control to 5. 

e. Set the R.F. GAIN control to 9.5. 

f. Set the selectivity control at half scale. 

g. Turn the PHASING control to 0. 

h. Turn the S-meter switch to the ON 
position. 
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2. Set the main tuning dial for a known sig- 

nal frequency, and tune carefully for maximum 

S-meter deflection. Maximum sensitivity is 

obtained with the selectivity control set near 

the center of its range. When receiving weak 

signals the best signal-to-noise ratio is obtained 

by retarding the AUDIO GAIN control and 

advancing the R.F. GAIN control to a point as 

near maximum as receiving conditions permit. 

Take care to avoid overloading the r-f and 

mixer stages under these conditions especially 

when signals are very strong. Shut off the 

S-meter when the R.F. GAIN control is re- 

tarded from a 9.5 setting. An overload will be 

indicated by excessive audio distortion. When 

the noise level is high, the R.F. GAIN control 

may be retarded to limit the over-all sensitivity 

of the receiver to a definite maximum; however, 

full a-v—c action cannot be obtained unless the 

R.F. GAIN control is fully advanced. 

15. C—W or Tone Operation 
a. Tuning for a c—w or tone signal is essen- 

tially the same as for voice, except for control 

settings. Set the controls as shown in the fol- 

lowing table: 

Control Settings for C-W or Tone Reception 

Control Setting 

B-PLUS switch ON 

A.V.C. switch OFF 

C.W. OSC. switch 7 for c—w 

OFF for tone! 

AUDIO GAIN control 5 

R.F. GAIN control Advance for signal 

Selectivity control Half scale 

PHASING control 0 

S-meter switch OFF 

b. The R.F. GAIN control may cause an i-f 

and second detector overload if advanced too 

far. This is indicated by a change in pitch of 

the c—w beat note over the duration of a code 

character, or by excessive thumping. 

c. The best recommended setting of the C.W. 

OSC. control is that which is closest to the 

intermediate frequency of the receiver. This 

setting will be approximately between 8 and 

10 on the C.W. OSC. control scale. The oscil- 

lator is progressively detuned from the inter- 

1 For weak tone signals it may be advantageous to 

turn the C.W. OSC. control on. 
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mediate frequency as the setting is brought 

toward 0. The extent of such adjustment may 

be determined by listening to the pitch of back- 

ground and circuit noises. When the pitch of 

the beat note is between 2,000 and 3,000 cycles 

‘per second (cps) the receiver will have definite 

single-signal properties. This means that the 

audio beat note of the signal received will be 

noticeably louder on one side of the carrier, 

and can be very useful in locating a weak sig- 

nal as this utilizes the maximum sensitivity of 

the receiver. 

16. Reception with Crystal Filter 
The crystal filter is useful in eliminating inter- 

ference and heterodynes, and to adjust the 

selectivity of the receiver. It is most effective 

for c—w reception but may also be used for 

voice or tone. 

a. VOICE OR TONE RECEPTION. Switch the 

crystal filter into the circuit by turning the 

PHASING control knob (K-3) from 0 to 1. 

(1) A slight loss of receiver gain will result 

and it will be necessary to advance both the 

AUDIO GAIN and R.F. GAIN controls to com- | 
pensate for this loss. 

(2) After satisfactory adjustment of gain, 

turn the PHASING control to the center of its 

range. This will effectively remove its action 

from the band of frequencies being received. 

(3) Adjust the selectivity control for mini- 

mum selectivity by turning to a position where 

background noise is loudest. 

(4) Tune the receiver for the signal as de- 

scribed in paragraph 15. 

(5) To overcome extremely heavy inter- 

ference, increase the selectivity by turning the 

selectivity control in either direction from its 

minimum selectivity position. Under these con- 

ditions tuning is very critical, therefore be 

careful to properly set the main tuning dial. 

(6) Heterodynes may be suppressed by ad- 

justing the PHASING control. The resultant . 

setting will depend on whether the frequency 

of the undesired signal is above or below the 

frequency of the tuned signal. 

b. C-W RECEPTION. Crystal filter operation 
for c—w reception is similar to that for tone or 

voice, with the exception that maximum selec- 

tivity may be used without the loss of intelli- 

gibility experienced in tone or voice reception. 



(1) Be careful when maximum selectivity 

is used, since tuning is very critical at this 

stage. When the receiver is slowly tuned across 

the carrier of a received signal, the beat note 

produced will be very sharply peaked in output 

at a particular audio pitch. This peak in re- 

sponse indicates the correct receiver dial 

setting. The setting of the C.W. OSC. control 

must provide a beat note peak well within 

audibility so that receiver peak response may 

be readily observed. A C.W. OSC. dial setting 

near 7 is recommended. 

(2) After the receiver has been correctly 

tuned, the pitch of the beat note peak may be 

adjusted by means of the C.W. OSC. control to 

provide a pleasant audio tone. Under these 

conditions the receiver will exhibit pronounced 

single-signal properties, which may be demon- 

strated by tuning the receiver dial to the other 

side of zero beat so that the pitch is the same 

as before and observing the marked reduction 

in output. 

(3) The operation of the PHASING control 

in suppressing an undesired signal is the same 

for c—w reception as for tone or voice. 

17. Stopping Procedure 

a. To turn the receiver off temporarily while 

transmitting or changing coil sets, turn the 

B-—PLUS switch OFF. 

b. To turn the receiver off for longer periods 

of time, turn the power switch on the front 

panel of the power supply OFF. 

Section V. EQUIPMENT PERFORMANCE 
CHECK LIST 

18. Purpose and Use of Check List 

a. GENERAL. The equipment performance 

check list (par. 19) will help the operator 

determine whether the receivers and associated 

power supplies are functioning properly. The 

check list gives the item to be checked, the 

conditions under which the item is checked, the 

normal indications of correct operation, and 

the corrective measures to be taken. Check all 

items both in starting and during operation. 

(See par. 19.) Items on this list should be 

checked at least once during a normal operating 

period. 

b. ACTION OR CONDITION. For some items, 

the information given in the action or condition 

column consists of the settings of various 

switches and controls under which the item is 

to be checked. For other items it represents an 

action that must be taken to check the normal 

indication given in the normal indication 

column. 

c. NORMAL INDICATIONS. The normal indi- 

cations listed include the visible and audible 

signs that the operator will perceive when he 

checks the items. If the indications are not 

normal, the operator should apply the recom- 

mended corrective measures. 

d. CORRECTIVE MEASURES. The corrective 

measures listed are those the operator can make 

without turning the equipment in for repairs. 

Reference to paragraphs 55 through 69 in the 

table (par. 19) indicates that the correction of 

the trouble cannot be effected during operation, 

and that trouble shooting by an experienced 

repairman is called for. If the set is completely 

inoperative or if the recommended corrective 

measures do not yield results, trouble. shooting 

is necessary. However, if the tactical situation 

requires that the communication be maintained 

and if the set is not completely inoperative, the 

set must be kept in operation as long as it is 

possible to do so. 

e. ITEMS 1 TO 7. Check items 1 to 7 each 

time the equipment is put into operation. 

f. ITEMS 8 TO 18. The operator should 

familiarize himself with the operation of the 

receiver so that he knows the characteristics of 

its reception of normal signals. By becoming 

familiar with the operation of the receiver, the 

operator will know the normal position of the 

VOLUME control. This will aid in an approxi- 

mate determination of the sensitivity and 

amplification of the receiver. 

g. ITEM 19. Check item 19 when using the 

beat-frequency oscillator. 

h. ITEMS 20 AND 21. Check items 20 and 

21 when turning off the equipment. 
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19. Equipment Performance Check List 
POWER SUPPLY 

Norma] indications Corrective measures 
Item 
No. Item Action or condition 

it Power cable and Plug 

VSL ee Insert four-prong plug into 

P receptacle on power 

R SUD DLV Wyte 2 eee 

E me Line switch (S-—2-a 

iP or S-l—a) on power 

A Supplies 1... <3... 16 Turn to OFF position... . 

R 
A 3 Primary tap selector 

T switch (S-8-a). 

O (Power Supply 

R 697, or SPU-697 

Ne only). Check setting for line volt- 
ALOY - ROMIN fy tn tas 

RECEIVER 

4 Receiver antenna 

p connections ...... Check for clean connection 

R and proper contact .... 

: 5 B+ switch (X-1).. | Throw to OFF position... 

= 6 Power unit line cord | Plug into proper power 

a SOULCCA: ck ae toe ee 

T fi Loudspeaker or head- 

0 SOR, Aaa Plugged in or connected. . 

s 8 Speaker terminals .. | Check for jumper if using 
phones (not necessary 

with R-140/FSM-1) ... 

POWER SUPPLY 

9 Power switch (S—l-a 

or S-2-a) ....... Throw to ON position.... 

s 

hs 

A 

R 
y ’ 

RECEIVER 

Pilot lamp goes on 

and tubes warm 

AEN date he 

Check line plug power 

cable W-1 and connec- 

tions. Examine switch 

for faulty contact and 

test for faulty rectifier 
tube V-2 in power 

unit or see paragraphs 

55 through 69. 

ance aba TD eee ag ac ie meee ee Sade rie Ries EET ETS Sl kB ne Be a 

HA PrPan 

10 

11: 

Coil set 

B+ switch (X-1) .. 

Insert proper coil set into 

receiver receptacle 

Throw to ON position .... 

Desired frequency | Change to correct coil 

is within range 

of coil set .... 

Background noise, 

some S-meter 

motion 

R.F. 

set. 

or AUDIO GAIN 

controls not advanced 

sufficiently, speaker or 

phones not connected, 

or see paragraphs 55 

through 69. 

PR Le Sana OU lO cae NE MR TEE dee ed anes Sie ted. ee a I Ra hel bee ae id ee Re i re 
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a 

HAZMsSvHcaow 

HOArSs AROMA EY 

13 

14 

15 

RECEIVER (Continued) 

Item Action or condition 

Main tuning dial 

(K-1) Tune for signal 

AUDIO GAIN con- 
trol (K-6) ...... Tee egw dee ae 

SateAtTOM wutdnl col aneenr, : 

R.F. GAIN control 

(KB) a. srce cena, NEEeatmOUM trite ey Scotts 

Setratel. pees sys ds 

A.V.C. switch (X-3) 

Throw A.V.C. switch to 

OFF position ......... 

Throw to ON position ... 

Normal indications 

Signal response in 

loudspeaker or 

phones ..... 

Weak or no signal 

Very strong signal 

Weak or no signal 

Increased volume 

or distortion on 

strong signals 

For ON position 

S-meter should 

give suitable 

reading for 

tuned signal. 

Overload dis- 

tortion elimin- 

ated. Very weak 

c—w signals (re- 

ceiver blocked). 

OSC."ON ce. 

S-meter should 

not read more 

than two divi- 

sions with no| 

signal input and 

R.F. GAIN con- 

trol at 9.5. 

Sensitivity for 

c-w signals 

should increase. 

Corrective measures 

% 

Check contact fingers on 

coil sets and_ brush- 

board. Check tubes. 

Check for coil set of 

correct frequency. See 

that AUDIO and R:F. 

GAIN controls are suf- 

ficiently advanced or 

see paragraphs 55 

through 69. 

Advance or retard con- 

trol for suitable 

volume. 

Advance for suitable 

volume. 

Retard control or turn 

C.W. OSC. switch OFF 

and A.V.C. switch ON. 

Turn to OFF for receiv- 

ing continuous wave or 

see paragraphs 55 

through 69. 

Test tube V-7 if S-meter 

deflects more than two 

divisions with no sig- 

nal, or refer to para- 

graphs 55 through 69. 
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HoOAMPrPswAOeAn ey FAAZHESVH CoO 

Goun 

youn 

16 

1%, 

18 

19 

20 

21 

Item 

*S-meter switch 

(X-4) 

PHASING control 

Selectivity control .. 

C.W. OSC. control. . 

B+ switch 

Power switch ...... 

RECEIVER (Continued) 

Action or condition Normal indications Corrective measures 

Throw to ON position.... 

Throw to OFF position... 

Advance as necessary... 

Turn from vertical position 

in either direction ..... 

Throw to ON position and 

advance for beat note. . 

Throw to OFF position... 

POWER SUPPLY 

Throw to OFF position... 

Pointer should 

flicker and de- 

flect when re- 

ceiver is tuned 

for a signal... 

S—meter should in- 

dicate 0 at all 

TIMES. ates 

Elimination of in- 

tieitetveyr 1 neo 

signals. Slight 

loss of gain 

and suppression 

of background 

noise. 

Selectivity should 

increase ...... 

With automatic 

volume control 

on, blocking and 

a lack of sensi- 

tivity should re- 

sult. With auto- 

matic volume 

control off, beat 

note should be 

heard with the 

tuned signal. 

Note should 

vary in pitch ac- 

cording to the 

setting of the 

C.W. OSC. con- 

trol knob. 

No signal in phone 

or loudspeaker. 

No reading on 

S-meter 

Pilot lamp goes 

out, no signal. . 

Check antenna, tubes, 

and power source, or 

see paragraphs 55 

through 69. 

Check S-meter switch 

(X—4) for defect. 

See paragraphs 565 

through 69 for infor- 

mation on _ corrective 

measures. 

See paragraphs 55: 

through 69. 

See paragraphs 55 

through 69. 



PART THREE 

MAINTENANCE INSTRUCTIONS 

PREVENTIVE MAINTENANCE 
TECHNIQUES 

20. Meaning of Preventive Maintenance 

Section VI. 

Preventive maintenance is a systematic series 

of operations performed at regular intervals 

on equipment, when turned off, to eliminate 

major break-downs, unwanted interruptions in 

service, and to keep the equipment operating 

at top efficiency. To understand what is meant 

by preventive maintenance, it is necessary to 

distinguish between preventive maintenance, 

trouble shooting, and repair. The prime func- 

tion of preventive maintenance is to prevent 

break-downs and, therefore, the need for re- 

pair. On the other hand, the prime function of 

trouble shooting and repair is to locate and 

correct existing defects. The importance of 

preventive maintenance cannot be overempha- 

sized. A system of radio communication 

depends on the performance of every set. It 

must be ready to go on the air when it is needed, 

and it must operate efficiently. Therefore, it 
is vitally important that radio operators and 

repairmen maintain their radio sets properly. 

Note. The operations in paragraphs 20 through 45 

are first and second echelon (organization operators 

and repairmen) maintenance. Some operations in 

paragraphs 46 through 54 are higher echelon. 

21. Description of Preventive Maintenance 
Techniques 

a. GENERAL. Most of the electrical parts 

used in Radio Receiver R-140/FSM-1 (Na- 

tional HRO series of receivers) and associated 

power supplies require routine preventive 

maintenance. This preventive maintenance 

varies. Hit-or-miss techniques cannot be ap- 

plied. This section of the manual contains these 

specific instructions to guide personnel assigned 

to perform the six basic maintenance opera- 

tions: Feel, Inspect, Tighten, Clean, Adjust, 

and Lubricate. Throughout this manual the 

lettering system for the six operations will be 

as follows: 

F — Feel. 

I — Inspect. 

T — Tighten. 

C — Clean. 

A — Adjust. 

*L, — Lubricate. 

The first two operations show if the other four 

are needed. Selection of operations is based on 

a general knowledge of field needs. For 

example, the dust encountered on dirt roads 

during cross-country travel filters into the 

equipment no matter how much care is taken 

to prevent it. Rapid changes in weather (such 

as heavy rain followed by blistering heat), 

excessive dampness, snow, and ice tend to 

cause corrosion of exposed surfaces and parts. 

Without frequent inspections and the necessary 

tightening, cleaning, and lubricating opera- 

tions, equipment becomes undependable and 

subject to break-down when it is needed most. 

b. FEEL. The feel operation is used most 

often to check rotating machinery, such as dy- 

namotors, blower motors, and drive motors, 

also to determine whether electrical connec- 

tions and bushings are overheated. Feeling 

will show the need for lubrication or the exist- 

ence of other defects requiring correction. The 
maintenance man must become familiar with 

the normal operating temperatures of motors, 

transformers, and other parts, to recognize 

signs of overheating. 

Note. It is important to perform the feel operation 

as soon as possible after shut-down and always before 

any other maintenance is done. 

c. INSPECT. Inspection is the most important 

operation in preventive maintenance. A care- 

less observer will overlook evidences of minor 

trouble. Although these defects may not at the 

moment interfere with the performance of the 

equipment, invaluable time and effort can be 

saved if they are corrected before they lead to 

* The lubricate operation does not apply to this equip- 

ment. 
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major and costly break-downs. To be able to 

recognize the signs of a defective set, make 

every effort to become thoroughly familiar with 

indications of normal functioning. Inspection 

consists of carefully observing all parts of the 
equipment, noticing their color, placement, 

state of cleanliness, etc. Inspect for the fol- 

lowing conditions: 

(1) Overheating, as indicated by discolora- 

tion, blistering, or bulging of the parts or sur- 

face of the component; leakage of insulating 

compounds; and oxidation of metal contact 

(bearing) surfaces. 

(2) Placement, by observing that all leads, 

cabling, and shafts are in their original posi- 

tions. 

(8) Cleanliness, by carefully examining all 

recesses in the receiver and power unit for 

accumulation of dust, especially between con- 

necting terminals. Parts, connections, and 

joints should be free of dust, corrosion, and 

other foreign matter. In tropical and highly- 

humid areas, look for fungus growth and 

mildew. 

(4) Tightness, by testing any connection or 

mounting which appears to be loose. 

d. TIGHTEN, CLEAN, AND ADJUST. These 

operations explain themselves. Specific proced- 

ures to be followed in performing them are 

given wherever necessary throughout para- 

graphs 20 through 54. 

Caution: Screws, nuts, and bolts should not 
be tightened carelessly. Fittings tightened be- 

yond the pressure for which they were 

designed will be damaged or broken. When- 

ever a loose connection is tightened, it should 

be moistureproofed and fungiproofed again by 

applying the varnish with a small brush. (See 

pars. 46 through 54 for details of moisture- 

proofing and fungiproofing.) 

e. LUBRICATE. Lubrication is not needed on 

Radio Receiver R-140/FSM-1 and associated 

power supplies. 

22. Vacuum Tubes 

Note. Avoid doing work on tubes immediately after 

shut-down. Severe burns may vesult-from contact with 

the envelopes of hot tubes. 

a. INSPECT (I). (1) Inspect glass or metal 

tube envelopes, tube caps, and tube connector 

clips for accumulation of dirt and for corro- 
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sion. Tubes with loose plates, grid caps, or 

envelopes should be replaced if possible. 

(2) Examine the spring clips that make 

contact with the grid caps for corrosion and 

loss of tension with resulting looseness. Check 

the condition of wires soldered to the spring 

clips. The wires should be free of frayed in- 

sulation or broken strands. 

(8) Inspect the firmness of tubes in their 

sockets. Make the inspection by pressing the 

tubes down in the sockets and testing them in 

that position, not by partially withdrawing the 

tubes and jiggling them from side to side. 

Movement of a tube tends to weaken the pins 
in the base and unnecessarily spread the con- 

tacts in the sockets. Inspect the sockets at the 

time the tubes are removed. 

(4) Be careful when removing a tube from 

its socket. Never jar a warm tube. Always 

remove connections to grid caps before starting 

to take out tubes. 

b. TIGHTEN (T). Tighten all loose connec- 

tions to the tube sockets or to the tubes. If the 

connections are dirty or corroded, clean them 

before tightening. When tightening locknuts 

that hold the sockets to the insulated bushings, 

do not apply excessive pressure. Too much 

pressure will crack the bushings. 

c. ADJUST (A). Adjust loose tube connector 

clips. Do not flatten tube connector clips dur- 

ing adjustment. Flattened clips do not make 
adequate contact with the surface of the tube 

cap. If the clip is made of thin metal, it can be 

adjusted by gently compressing it with the 

fingers. If it is made of heavy-gauge metal, 

suitable pressure can be applied with a pair of 

long-nose pliers. 

d. CLEAN (C). (1) Clean the tubes, if neces- 

sary. Tubes operated at high voltages and with 

exposed plate and grid connections must be 

kept free of dirt and dust because of possible 

leakage between grid and plate terminals. In 

contrast, tubes operating at low voltages and 

not having exposed grid and plate caps do not 

require frequent cleaning. However, do not 

permit dirt to accumulate on low-voltage tubes. 

(2) Remove dust and dirt from the glass or 

metal envelopes with a clean, lint-free, dry 

cloth. If proper care is used,.the grid and 

plate caps may be cleaned with a piece of 

No. 0000 sandpaper by wrapping the paper 



around the cap and gently rubbing the surface. 

Excessive pressure is not needed; nor is it 

necessary to grip the cap tightly. Wipe the cap 

with a clean dry cloth. 

(8) When tube sockets are cleaned and the 

contacts are accessible, fine sandpaper may be 

used to remove corrosion, oxidation, and dirt. 

23. Capacitors 
a. INSPECT (I). (1) Inspect the terminals 

of large fixed capacitors for corrosion and loose 

connections. Carefully inspect the mountings 

to discover loose mounting screws, studs, or 

brackets. Examine the leads for poor insula- 

tion, cracks, and evidences of dry rot. Cut 

away frayed strands on the insulation. If the 

wire is exposed, wrap it with friction tape. 

See that the terminals of the capacitors are not 

cracked or broken. 

(2) Thoroughly inspect the case of each 

large fixed capacitor for leaks, bulges, and dis- 

coloration. 

(3) Inspect the plates of variable capacitors 

for dirt, dust, or lint. Examine the movable 

set of plates for signs of damage or misalign- 

ment that would cause them to touch the fixed 

plates during tuning. Rotate the movable 

plates, using the panel tuning control, and thus 

check for proper operation of the capacitor. 

b. TIGHTEN (T). Tighten loose terminals, 

mountings, and connections on the capacitors, 

when necessary. Be careful not to break the 

bushing or damage the gasket. 

c. CLEAN (C). (1) Clean the case of fixed 

capacitors, the insulating bushings, and dirty 

or corroded connections. The capacitor cases 

and bushings can usually be cleaned with a dry 

cloth. However, if the deposit of dirt is hard 

to remove, moisten the cloth in a solvent, dry- 

cleaning. 

(2) Clean the plates of variable capacitors 

with a small brush, to remove all dust and lint. 

d. LUBRICATE (L). The bearings of variable 

capacitors are usually of the ball-bearing type, 

lubricated and sealed at the factory. These 

bearings will not need relubrication during the 

life of the equipment. 

24. Resistors 

a. GENERAL. Various types of resistors are 

used in Radio Receiver R-140/FSM-1 (Na- 

tional HRO series of receivers) and their power 

supplies. The connections to the various 

resistors are either of the pigtail or the solder- 

lug type. 

™ b. INSPECT (I). Inspect the coating of the 

vitreous-enameled resistors for signs of cracks 

and chipping, especially at the ends. Examine 

the bodies of all types of resistors for blister- 
ing, discoloration, and other indications of 

overheating. Inspect leads and all other con- 

nections for corrosion, dirt, dust, looseness, and 

broken strands, in the connecting wires. Check 

the security of all mountings. Do not attempt 

to move resistors with pigtail connections, as 

there is danger of breaking these connections 

at the point where they enter the body of the 

resistor. Such defects cannot be repaired. 

c. TIGHTEN (T). Tighten resistor connec- 

tions and mountings whenever they are found 

loose. If a resistor is allowed to remain loose, 

vibration may break the connection or dam- 

age the body. 

d. CLEAN (C). (1) Clean all carbon re- 
sistors with a small brush. 

(2) The vitreous—enameled resistors must 

be kept clean to avoid leakage between the 

terminals. Wipe them with a dry cloth. How- 
ever, if the dirt deposit is unusually hard to 

remove, use dry-cleaning solvent (SD). 

(3) Resistors with discolored bodies cannot 

be cleaned. Discoloration indicates that there 

has been overloading and overheating at some- 

time prior to the inspection. The discoloration 

is probably due to circuit trouble which re- 

quires analysis and correction. Trouble-shoot- 

ing procedures are described in paragraphs 

55 through 69. 

25. Bushings and Insulators 
a. DESCRIPTION. (1) Insulated bushings are 

used in the high-voltage and r-f circuits. They 

are constructed of ceramic material with a 

glazed surface. Because an insulator is no bet- 

ter than its surface, deposits of foreign sub- 

stances on the surface will materially reduce 

the insulation value of the bushing. Therefore, 

it is very important that all bushings used in 

the high-voltage circuits be inspected fre- 

quently. 

(2) Insulating bushings are used for high- 

voltage terminals of capacitors, and for r-—f 
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circuits. The condition of insulator bushings 

that are used solely as supports is not too 

critical, but the condition of bushings used as 

high-voltage insulators is extremely important. 

b. INSPECT (I). (1) Inspect the physical 

condition of the insulator bushings. They 

should be clean and without cracks or chips. 

A highly glazed insulator may develop fine-line 

surface cracks where moisture and dust will 

accumulate and eventually form a leakage for 

a high-voltage flash-over. 

(2) As a rule, the bushings are held in posi- 

tion with nuts screwed onto the threaded 

conductors. These can be replaced very easily. 

If replacement is not possible because of a 

shortage of supplies, clean the defective bush- 

ing thoroughly with dry-cleaning solvent (SD). 

Sometimes it is difficult to see dust on a glazed 

surface. A satisfactory check can be made by 

sliding a clean finger across the bushing. 

c. TIGHTEN (T). The procedure to be used 

in tightening loose bushings is self-evident. 

However, one precaution must be observed. 

Avoid forcing the nuts or screws down too 

tight. If excessive pressure is exerted on the 

bushings, damage or breakage is almost cer- 

tain. If the threads on bushing stud bolts are 

found stripped so that they cannot be tight- 

ened, replace the entire bushing. 

d. CLEAN (C). Insulated bushings are easily 

cleaned. Never use abrasive materials, because 

the glazed finish will be destroyed, thus per- 

mitting moisture to be absorbed. A clean cloth 

is usually satisfactory. If deposits of grime or 

dirt on the surface of a bushing are hard to 

remove, use dry-cleaning solvent (SD). After 

the surface has been cleaned with a solvent, 

carefully polish it with a dry cloth. Otherwise, 

a thin film of the solvent will be left which may 

impair the effectiveness of the bushing as a 

high-voltage insulator. 

26. Switches 

a. INSPECT (I). Inspect the mechanical ac- 

tion of each switch and, while so doing, look for 

signs of dirt or corrosion on all exposed 

elements. Examine the elements of the switch 

visually. Check the action of the switch by 

flipping the control knob or toggle, and note the 

freedom of movement and the amount of spring 

tension. There should be no searching for 

contact. 
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b. CLEAN (C). Clean the exterior surfaces 

of switches with a stiff brush moistened with 

dry-cleaning solvent (SD). 

27. Coils 

a. INSPECT (I). Inspect the tuning coil sets 

and the transformer coils for cleanliness of the 

ceramic coil form and secureness of mounting 

supports. Check all connections for proper 

contact. 

b. TIGHTEN (T). Tighten any loose coil 

mounting or connections by resoldering wires 

or tightening screws. 

ce. CLEAN (C). Clean the coil form and the 

coil with a soft brush. Remember the coil form 

is actually performing the function of a high- 

voltage insulator. Therefore, the same pre- 

ventive maintenance will apply to the coil as to 

high-voltage insulators and bushings. 

28. Rheostats and Potentiometers 

a. INSPECT (I). (1) Inspect the mechanical 

condition of the controls (R-32 and R-38). 

The arm should be keyed tightly to the shaft, 

and the shaft should turn easily in the bushing 

which supports it. 

(2) Inspect the assembly and mounting 

screws, setscrews, and nuts. 

(3) Examine the insulating body of the con- 

trols for dust, dirt, cracks, and chipped places. 

(4) Examine all metallic parts for dust, 

dirt, and corrosion. 

b. TIGHTEN (T). Tighten loose assembly or 

mounting screws. 

c. CLEAN (C). (1) Clean the exposed con- 

tact surfaces of the controls and the connec- 

tions, whenever they are dirty or corroded. 

(2) Remove grease and dirt from the con- 

trol parts with carbon tetrachloride. 

(3) If metal surfaces are corroded, clean — 

them with crocus cloth. 

(4) Clean the contact surface of the arm by 

inserting a strip of crocus cloth between the 

arm and the carbon block and drawing the 

cloth back and forth. 

(5) Clean the body of the control with a 

brush or cloth. 



29. Terminal Blocks 

a. INSPECT (I). (1) Inspect terminal blocks 

for cracks, breakage, dirt, loose connections, 

and loose mounting screws. 

(2) Carefully examine connections for 

mechanical defects, dirt, and corrosion. 

b. TIGHTEN (T). Tighten loose screws, lugs, 

and mounting bolts. When tightening screws, 

be sure to select a screwdriver of correct size; 

do not exert too much pressure. Remove loose 

connectors and clean them if they are dirty or 
corroded. 

c. CLEAN (C). Clean terminal blocks, when 

they require it, with a dry brush. When neces- 

sary, use a cloth moistened with dry-cleaning 

solvent (SD). Thoroughly wipe the block with 

a clean cloth and then brush it to remove the 

lint. 

30. Multiple Connectors 
Multipile connectors and plugs are used to 

connect the receiver and power supply. 

a. INSPECT (I). Inspect the female ends of 

the connectors for corrosion and collected dust. 
Inspect the mountings for cracks and loose, 

connections. Inspect the male ends for loose 

and broken pins and for proper contact in the 

plugs. 

b. CLEAN (C). Clean the male and female 

ends of the connectors with a brush moistened 

in carbon tetrachloride. Remove corrosion 

with No. 0000 sandpaper, then wipe with a 
clean cloth. 

31. Cords and Cables 

The cables in Radio Receiver R—-140/FSM-1 
(National HRO series of receivers), and power 

supplies are the life lines of the equipment. 

The conditions of the cabling must be closely 

observed. 

a. INSPECT (I). Inspect the cables for 

cracked or deteriorated insulation, frayed or 
cut insulation at the connecting and supporting 

points, and improper placement which places 

the cables or connections under strain. Also 

watch for kinks and improper supports. 

b. TIGHTEN (T). Tighten loose coupling 

rings and cable connections. 

c. CLEAN (C). Clean connections on cables 

when they are dirty or corroded. Clean cor- 

roded connectors with No. 0000 sandpaper. 

Clean the entire surface of the connector. No 

attempt should be made to remove individual 

prongs from cable plugs. 

32. S—Meter 

This meter is an extremely delicate instrument 

and must be handled carefully. It requires 

very little maintenance. It is a precision instru- 

ment and ordinarily cannot be repaired in the 

field. 

a. INSPECT (I). Inspect the leads and con- 

nections of the meter. Look for loose, dirty, 

and corroded connections. Look for a cracked 

or broken cover glass. Since the movement of 

the meter is extremely delicate, its accuracy 

will be seriously affected if the glass is broken 

and dirt and water filter through. 

b. TIGHTEN (T). Tighten all connections 

found loose. All loose meter wires should be 

inspected for dirt or corrosion before they are 

tightened. The tightening of meter connections 

requires a special technique because careless 

handling can easily crack the meter case. 

c. CLEAN. (C). The meter case can usually 

be cleaned with a dry cloth. If cleaning is dif- 

ficult, dampen the cloth with dry-cleaning 

solvent (SD). Clean dirty connections with a 

small brush or piece of cloth dipped in dry- 

cleaning solvent (SD). 

d. ADJUST (A). Normally, the meter in the 

receivers should indicate zero when the equip- 

ment is turned off. Before deciding that the 

meter needs readjusting, tap the meter case 

lightly with the tip of one finger. This will 

help the needle to overcome the slight friction 

which sometimes exists at the bearings and 

prevents an otherwise normal unit from com- 

ing to rest at zero. If adjustment is needed, 

insert the tip of the thinnest screwdriver 

available into the slotted screw head located 

below the meter glass and slowly tucn the 

adjusting screw until the pointer is at zero. 

Lightly tap the meter case again and view the 

meter face and pointer full on, and not from 

either side. 

33. Pilot Lamp 
The pilot lamp is used to indicate when power 

has been applied to the circuit. It is easily 

removed and replaced. 
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a. INSPECT (I). Inspect the pilot lamp as- 
sembly for a loose lamp, loose mounting screws, 

and loose, dirty, or corroded connections. 

b. TIGHTEN (T). (1) Tighten loose mount- 

ing screws and resolder any loose connections. 

(2) Screw the loose lamp tightly into its 

socket. 

34. Jack and Plugs a 
The jack will require very little attention, and 

then only at infrequent intervals. Occasionally 

it will be necessary to tighten the mounting nut, 

clean the contacts, or increase the spring ten- 

sion. Remove dirt with a brush and carbon 

tetrachloride. Remove corrosion with a piece 

of crocus cloth followed by a clean cloth. In- 

crease spring tension, when necessary. Try the 

action of the jack after each adjustment. Be 

sure to keep all soldered connections intact. 

To clean dirty or corroded telephone-type plugs 

(PL-1), use paste metal polish. After cleaning, 

remove all traces of polish remaining with 

carbon tetrachloride. Finish off with a clean 

dry cloth. 

35. Cabinets, Chassis, and Mountings 

The cabinets which house the various com- 
ponents of the receivers and power supplies are 
constructed of sheet steel, coated with a black 

crackle finish. 

a. INSPECT (I). Inspect the outside and in- 

side of each cabinet thoroughly, paying strict 

attention to every detail. Check the ventilator 

mountings, the panel screws, and the zero set- 

tings of the meter. Examine the pilot lamp 

covers for cracks and breaks. Inspect the panel 

for loose knobs, switches, and jacks. 

b. CLEAN (C). Clean each cabinet, outside 

and in, with a clean dry cloth. Use dry com- 

pressed air to blow out all accumulated dirt and 

dust. Repaint any surface found scratched, 

rusted, or chipped. 

c. TIGHTEN (T). Tightén all loose mounting 

bolts, panel screws, plugs, and control knobs. 

36. Headset and Loudspeaker 
These auxiliary items of equipment are essen- 

tial to the operation of the radio set. The 

operator must therefore give them the same 

care as the radio itself. 

a. INSPECT (I). Inspect all external surfaces 

for dirt and corrosion. See that all cable con- 
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nections are tight and that plugs and jacks fit 

together properly. 

b. Clean (C). Clean all items of the equip- 

ment in accordance with instructions previ- 

ously outlined for cords, jacks, cabinets, etc. 

37. Coupling Shafts and Control Knobs 
The control of various capacitors, switches, and 
resistors, is effected through coupling shafts 

that connect these items to control knobs 

located on the front panel. It is important that 
these shafts and control knobs be kept tight 
at all times. 

38. Gears 

a. INSPECT (I). Check the antibacklash 
gears for proper operation by varying the panel 

tuning controls. (See fig. 24.) 

Figure 24. Main tuning gear and split spring 

loaded worm wheel.: 

Section VII. ITEMIZED PREVENTIVE 
MAINTENANCE 

39. Introduction 

For ease and efficiency of performance, pre- 
ventive maintenance on Radio Set R-140/- 
FSM-1 (National HRO series of receivers) and 

power supplies will be broken down into opera- 
tions that can be performed at different time 
intervals. In this section the preventive main- 
tenance work to be performed on the radio set 
at the specified time intervals is broken down 

into units of work called items. The general 
techniques involved and the application of the 



FITCAL operations in performing preventive 
maintenance on individual parts are discussed 

in paragraphs 20 through 38. These general 

instructions are not repeated in this section. 

When performing preventive maintenance, re- 

fer to paragraphs 20 through 38 if more 

information is required for the following 

items. All work is to be performed with the 

power removed from the equipment. After 

preventive maintenance has been performed 

‘on a given day, the equipment should be put 

into operation and checked for satisfactory 

performance. (See par. 19.) 

40. Preventive Maintenance Tools and 
Materials 

The following preventive maintenance tools 

will be needed: 

Common hand tools. 

Clean cloth. 

#0000 sandpaper. 

Crocus cloth. 

Fine file or relay burnishing tool. 

Dry-cleaning solvent (SD). 

Paste metal polish. 

Carbon tetrachloride. 

Small brush. 

Note. Gasoline will not be used as a cleaning fluid 

for any purpose. Solvent, Dry-cleaning, is available 

as a cleaning fluid through established supply channels. 

Oil, Fuel, Diesel, may be used for cleaning purposes 

when dry-cleaning solvent (SD) is not at hand. Carbon 

tetrachloride will be used as a cleaning fluid only in the 

following cases: where inflammable solvents cannot be 

used because of the fire hazard, and for cleaning 

electrical contacts including plugs, switch points, tube 

socket contacts, and tube pins. 

41. Item |, Front of Operating Panel (fig. 23) 

OPERATIONS: 

ITCA Control knobs. 

I Antenna and ground connections. 

ITC Pilot lamp. 

42. Item 2, Top of Chassis (fig. 22) 

OPERATIONS: 

ITC Tubes and sockets. , 
IT Transformer shields. 

IT Tuning capacitor and gear assembly. 

IC Power cord and plug. 

IT  Locknuts, mounting nuts, and 

screws. 

7017083 —46—7 

43. Item 3, Bottom of Chassis (fig. 39) 
OPERATIONS: 

ITC Chassis. 

ITC Capacitors. 

ITC Resistors. 

ITC Chokes. 

PTC Goi: 
ITC Antenna terminal insulator. 
ITC Terminal boards. 

44. Item 4, Power Supplies 
OPERATIONS: 

ITC Fuse container. 

I Power switch. 

I Voltage switch. 

IT Screws or bushings. 

ITC Tube and tube contacts. 

45. Preventive Maintenance Check List 

The following check list is a summary of the 

preventive maintenance operations to be per- 

formed on Radio Receiver R-140/FSM-1 or 

National HRO receivers and their power sup- 

plies. The time intervals shown on the check 

list may be reduced at any time by the local 

commander. For best performance of the 

equipment, perform operations at least as fre- 

quently as called for in the check list. The 

echelon column indicates which operations are 

first echelon maintenance. Operations are indi- 

cated by the letters of the word FITCAL. For 

example, if the letters ITCA appear in the 

operations column, the item to be treated must 

be inspected (I), tightened (T), cleaned (C), 

and adjusted (A). 

When 

performed 

eee Operations Item g 
No. 2 b> c 

taln|e|e 
on] 4 ra) ov 

oS alles 
msiaq\|e \|a 

1 |ITCA Front of operating panel| x | x i 

2 VTE Top of Chassis wipfo50%. . x 1 

3 | ITC Bottom of chassis ...... x Mik 

4 \ITC Power supplies ........ x Sunt 

F f T Cc A L 

Tighten Clean Adjust Lubricate? Feel Inspect 

1The Lubricate operation does not apply to this equipment. 
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Section VIII. LUBRICATION 

Note. On manufacturer’s recommendation, additional 

lubrication is not required or needed on this receiver 

or its power supply. All lubricated parts, such as the 

main tuning dial drive, are supplied with sufficient 

lubricant to last the lifetime of the equipment. 

Section IX. MOISTUREPROOFING AND 
FUNGIPROOFING 

46. General 

When operated in tropical areas where temper- 
ature and relative humidity are extremely high, 

Signal Corps equipment requires special atten- 

tion. These are some of the problems met: 

a. Resistors, capacitors, coils, chokes, trans- 

former windings, etc., fail because of the effects 

of fungus growth and excessive moisture. 

b. Electrolytic action, often visible in the 

form of corrosion, takes place in resistors, coils, 

chokes, transformer windings, etc., causing 

eventual break-down. 

c. Hook-up wire insulation and cable insula- 

tion break down. Fungus growth accelerates 

deterioration. 

d. Moisture forms electrical leakage paths on 

terminal boards and insulating strips, causing 

flash-overs. 

47. Treatment 
A moistureproofing and fungiproofing treat- 

ment has been devised which, if properly 

applied provides a reasonable degree of pro- 

tection against fungus growth, insects, corro- 

sion, salt spray, and moisture. The treatment 

involves the use of a moisture and fungi- 

resistant varnish applied with a spray gun or 

brush. Refer to TB SIG 13 for a detailed de- 

scription of the varnish-spray method of 

moistureproofing and fungiproofing and the 

supplies and equipment required in this 

treatment. 

Caution: Varnish spray may have poisonous 

effects if inhaled. To avoid inhaling spray, use 

respirator if available; otherwise, fasten 

cheesecloth or other cloth material over nose 

and mouth. Never spray varnish or lacquer 

near an open flame. Do not smoke in a room 

where varnish or lacquer is being sprayed. The 

spray may be highly explosive. : 

48. Moistureproofing and Fungiproofing I-—F 
Transformers of Receiver 

a. PREPARATION. Make all repairs and ad- 

justments necessary for proper operation of the 

receiver. 

b. DISASSEMBLY. (1) Dismount unit from 

rack. 

Figure 25. Masking of intermediate transformers of the receiver. 
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(2) Remove receiver from case. 

(3) On the underside of the chassis, un- 

solder the leads of the three i-f transformers. 

(4) Remove mounting nuts and lift the 

shield cans from the chassis. 

(5) Unscrew the four cap screws located on 

the sides of transformer shields and lift out 

transformer assembly. 

c. CLEANING. Clean all dirt, dust, rust, and 

fungus from the equipment to be processed. 

Clean all oil and grease from the surface to be 

varnished. 

d. MASKING (fig. 25). Cover the air dielec- 

tric padder capacitors and tube grid caps with 

masking tape. 

e. DRYING. Place equipment in an oven or 

under heat lamps and dry for 3 hours at 160°F. 

f. VARNISHING. (1) Apply three coats of 

moistureproofing and fungiproofing varnish 

(Lacquer, Fungus-resistant, stock No. 6G10- 

05.3. or equal). Allow each coat to dry for 15 

CONTACT POINTS 
desde ay 

or 20 minutes at temperature specified in para- 

graph e above before applying the next coat. 

(2) Apply varnish immediately after the 

equipment is dried. If varnish is not applied 

immediately, moisture condenses on the equip- 

ment. Varnish applied over the moisture peels 

off readily after the varnish has dried. 

(8) All varnishing must be done with a 

brush, as spraying will cause the polystyrene 

coil forms to become pitted. 

g. REASSEMBLY. (1) Remove all masking 

tape, being careful not to peel varnish from 

nearby areas. 

(2) Replace transformer assemblies in shields 

and remount shields on chassis. 

(3) Resolder transformer leads on underside 

of chassis. 

(4) Check the receiver operation and peak 

the i-f transformers to insure that they are 

operating normally. Make necessary repairs if 

transformers do not function properly. 

z ¢ 

Figure 26. Masking of plug-in coils of the receiver. 



49. Moistureproofing and Fungiproofing Plug- 
In Coils of Receiver 

a. PREPARATION. See paragraph 48a. 

b. DISASSEMBLY. Remove the coil shields 

from the nine sets of plug-in coils by loosening 

the screws on the back edge of the plates. 

c. CLEANING. See paragraph 48c. 

d. MASKING (fig. 26). (1) Cover the trim- 

mer capacitors with masking tape. 

(2) Cover the contact points with masking 

tape. 

e. DRYING. See paragraph 48e. 

f. VARNISHING. See paragraph 48f. 

g. REASSEMBLY. See paragraph 489. 

50. Moistureproofing and Fungiproofing 
Chassis of Receiver 

a. PREPARATION. See paragraph 48a. 

6b. DISASSEMBLY. Remove plug-in coils from 

receiver. 

c. CLEANING. See paragraph 48c. 

MASK HOLES 
1F TRANSFORMER 

d. MASKING (fig. 27). (1) Cover contact 
points for plug-in coils in receiver with mask- 
ing tape. 

(2) Cover the face of meter with masking 
tape. 

(8) Cover phone jack on the front panel 
with masking tape. 

(4) Remove tube shields and cover tube grid 

caps with masking tape. 

(5) Cover all holes in i-f transformers and 

crystal filter shields with masking tape. 

(6) Cover contact leaves of phone jack 

mounted on the back of front panel with mask- 

ing tape. 

(7) Cover ground and antenna binding posts 
with masking tape. 

(8) Mold paper around the variable c—w 

capacitor on the bottom of the chassis. Fasten 

the paper with masking tape. 

(9) Mold paper around the tuning capacitors 
and fasten with masking tape. 

(10) Cover zero adjusting potentiometer of 

S-meter with masking tape. 

TUBE GRID 
APS = 

Figure 27. Masking of chassis of Radio Receiver R-140/FSM-1. 
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(11) Cover the phone tip jacks and binding 
posts on the back of the chassis with masking 

tape. 

(12) Remove all tubes and cover their 

sockets with masking tape. If they are to be 

left in the set, be sure the tube prongs are kept 

free of varnish. 

e. DRYING. (See par. 48e.) 

f. VARNISHING. (See par. 48f.) 

g. REASSEMBLY. (See par. 48g.) 

h. MARKING. Mark the letters MFP and the 

date of treatment to the left of the nameplate 

on the front panel of the receiver. 

Example: MFP—5 Jan 465. 

Note. Be sure to check the performance of the re- 

ceiver upon the completion of moistureproofing and 

fungiproofing. Recheck the receiver two weeks after 

the treatment, as ageing of the varnish may cause some 

variation in alignment. 

51. Moistureproofing and Fungiproofing Rec- 
tifier Power Unit, Navy Type No. 20090 

a. PREPARATION. Make all repairs and ad- 
justments necessary for proper operation of the 

equipment. 

b. DISASSEMBLY. (1) 

from rack. 

(2) Remove rectifier from its case. 

c. CLEANING. Clean all dirt, dust, rust, and 

fungus from the equipment to be processed. 

Clean all oil and grease from the surfaces to be 

varnished. 

d. MASKING. (1) Remove female plug of 

power cord from male receptacle on back of 

chassis. Cover receptacle with masking tape. 

(2) Cover four-prong socket on back of 

chassis with masking tape. 

e. DRYING. Place equipment in an oven or 

under heat lamps and dry for 3 hours at 

160° F. 

Caution: do not exceed 160° F. If the wax 
begins to melt in any of the components, de- 

crease the temperature and increase the baking 

time approximately 1 hour for each decrease of 

10° F in temperature. 

f. VARNISHING. (1) Apply three coats of 
moistureproofing and fungiproofing varnish 

(Lacquer, Fungus-resistant, stock No. 6G10- 

05.8, or equal). Allow each coat to dry for 15 
or 20 minutes at temperature specified in e 
above before applying the next coat. 

Dismount rectifier 

(2) Apply varnish immediately after the 

equipment is dried. If varnish is not applied 
immediately, moisture condenses on the equip- 

ment. Varnish applied over the moisture peels 

off readily after the varnish has dried. 

(3) Spray all unmasked circuit elements. 

Brush-coat all surfaces not reached by the 

spray. 

g. REASSEMBLY. (1) Remove all masking 
tape, being careful not to peel varnish from 

nearby areas. 

(2) Touch up by brush any of the sprayed 

areas that show a break in the continuous film 

of varnish. 

(8) Clean electrical contacts with carbon 

tetrachloride. 

(4) Reassemble the equipment and test its 

operation. 

(5) Remount the equipment in rack. 

h. MARKING. Mark the letters MFP and the 

date of treatment above the grill on the front 

panel of the rectifier. 

Example: MF P—10 Nov 45. 

52. Moistureproofing and Fungiproofing 

Power Supply SPU-—686-S 

a. PREPARATION. See paragraph 5la. 

b. DISASSEMBLY. (1) Dismount unit from 

rack and remove chassis from case. 

(2) As equipment is disassembled, immedi- 

ately replace all screws, bolts, and nuts in their 

respective holes to prevent loss or clogging of 

threads during treatment. 

(8) Disconnect and remove vibrapack from 

chassis. 

(4) Remove cover from vibrapack so that all 

wiring and components are exposed. 

(5) Tighten all terminal screws where wir- 

ing is disconnected. 

(6) Remove the vibrator unit and rectifier 

tube 6X5 from the vibrapack. 

c. CLEANING. See paragraph 5lc. 

d. MASKING. (1) Mask the lugs of all wiring 

disconnected in paragraph 52). 

(2) Mask the sockets from which the vibrator 

unit and rectifier tube 6X5 were removed. 

(3) Mask the 4—prong outlet socket on the 

main chassis. 
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(4) Cover the lugs on the two battery termi- 

nals with masking tape. 

e. DRYING. See paragraph 5le. 

f. VARNISHING. See paragraph 51f. 

g. REASSEMBLY. See paragraph 51g. 

h. MARKING. See paragraph 51h. 

53. Moistureproofing and Fungiproofing 
Power Supply 686 

The instructions for moistureproofing and 

fungiproofing Power Supply SPU-686-S are 

applicable to Power Supply 686. (See par. 52.) 

54. Moistureproofing and Fungiproofing 
Power Supply 697 

a. PREPARATION. (1) Make all repairs and 

adjustments necessary for proper operation of 

equipment. 

(2) Give the unit a maintenance check to 
insure proper operation. 

b. DISASSEMBLY. (1) Remove set from case. 

(2) Remove tube from socket. 

c. CLEANING. See paragraph 5lc. 

d. MASKING. (1) Cover tube socket on both 

sides with masking tape. 

(2) Cover power output socket on both sides 

with masking tape. 

e. DRYING. See paragraph 5le. 

f. VARNISHING. See paragraph 51f. 

g. REASSEMBLY. See paragraph 51g. 

h. MARKING. Mark the letters MFP and the 

date of treatment near the equipment name- 

plate and in such a location that the marking 

will not become obliterated or rubbed off. 

Example: MFP—9 Dec 45. 



PART FOUR 

AUXILIARY EQUIPMENT 

(Not used.) 
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PART FIVE 

REPAIR INSTRUCTIONS 

Note. Failure or unsatisfactory performance of 

equipment used by the Army Ground Forces and the 

technical services will be reported on WD, AGO Form 

468 (Unsatisfactory Equipment Report); by Army Air 

Forces on Army Air Forces Form 54 (Unsatisfactory 

Report). 

Section X. THEORY OF EQUIPMENT 

55. Simplified Block Diagram 

The HRO-M and HRO-5 series receivers are 

conventional superheterodyne receivers. The 

eS 2 ND Sih 

R-F R-F MIXER lg 

AMPLR AMPLR AMPLR 

V y V Y 

L\ 

H-F 
OSC 

Figure 28. 

basic circuit is shown in the simplified block 

diagram, figure 28. The crystal filter circuit 

and the a—v-c circuit are the only complex 

parts of the equipment and they are explained 

in the step-by-step analysis, paragraph 56. 

2 ND 
5 AUDIO TO 

Eh DET AMPLR OUTPUT — 
AMPLR 

y V V 

A 

B-F 
Osc 

TLI2380S 

Radio Receiver R-140/FSM-1 (National HRO series of 

Receivers)—simplified block diagram. 

56. Condensed Theory of Receiver Operation 
Radio Receiver R-140/FSM-1 (National HRO 
series of receivers) is a conventional super- 

heterodyne communications receiver designed 

for the reception of c-w, m—c—w, and voice 

signals. The circuit is of standard design and 

uses two r-f stages, a high-frequency oscillator 

(h-f), a mixer, two i-f stages, a combined 

detector and low power audio frequency (a-—f) 

output stage for use with headphones, and an 

additional a-f output stage which supplies 

sufficient power to operate a loudspeaker. The 

last audio output stage is cut out of the circuit 

when the phone jack is in use. The circuit is 

42 

also equipped with an S—meter to indicate the 

relative strength of the input signal, and a 

crystal filter to adjust selectivity and to sup- 

press interfering signals. The receiver may be 

operated with or without the automatic volume. 

control. 

a. R-F STAGES V-1 AND V-2. The two r-f 
stages are similar in design and function. The 

input signal is applied to an r-f transformer, 

tuned by a section of the main tuning capacitor, 

C—46—A (first r-f), or C-46—-B (second r-f). 

The secondary of this transformer is coupled 

directly to the control grid of the r-f amplifier 

tubes, V—1 or V-2. Minimum bias is furnished 



by cathode resistors R-27 or R-29. The plate 

of the first r-f amplifier, V-—1, is connected 
directly to the primary coil of the second r-f 

© 
-O 

000000000 

° 

TO AVC 
SWITCH 

O- CONTACT POINTS ON BRUSH BOARD 

transformer. The output of the second r-f 

stage is directly coupled to the primary coil of 

the mixer transformer assembly. (See fig. 29.) 

OUTPUT 

wd 

TO CHASSIS OR 

R-F GAIN CONTROL 

TLI238IS 

Figure 29. Partial schematic diagram of typical r—f stage. 

b. MIXER STAGE V-3. This stage is similar 

to the basic r-f stages and is tuned by section 

C-—46-C of the main tuning capacitor. The r-f 

signal applied to the control grid of mixer V-3 

heterodynes with the h-f oscillator potential 

applied to the screen grid, and since V-3 is 

biased to operate on the nonlinear portion of 

its grid voltage-plate current characteristic, a 

third r-f potential is produced in the output 

circuit of V-3. This third signal is the differ- 
ence between the input signal and the oscillator 

frequency and is known as the intermediate 

frequency (i.f.) of the receiver. The intermedi- 

ate frequency is approximately 456’ ke (due to 

crystal frequency tolerance). 

c. HIGH-FREQUENCY OSCILLATOR V-—4. This 

is an electron-coupled, modified Hartley type 

oscillator stage and is tuned by section C—46—D 

of the main tuning capacitor, with C-38 in 

series as a padder. This padder is used to 

modify the tuning of the h-f oscillator circuit 

so that it will maintain a fixed frequency dif- 

ference of 456 kilocycles higher than the 

signal frequency circuits when the main tuning 

capacitor section C-46-D is varied from 

minimum to maximum capacitance. H-f oscil- 
lator potential obtained from the cathode of 

V-—4 is coupled to the screen grid of the mixer 

by means of capacitor C-7. 

d. INTERMEDIATE FREQUENCY AMPLIFIERS 
V-—5 AND V-6 AND THE CRYSTAL FILTER. (1) 

First I-f Stage. The i-f potential from the 

mixer, V—3, is coupled to the first i-f amplifier, 

V-5, by the first i-f transformer, T—1, which 

incorporates the crystal filter assembly. The 

amplifier tube, V5, output is coupled directly 

to the tuned primary of second i-f transformer, 

T-2. Minimum bias for V-5 is supplied by 

cathode resistor R-4. 

(a) Crystal filter bridge circuit (fig. 30). 

The crystal filter bridge circuit coil is closely 

coupled to the primary, L—66, while coupling 

to L—68 is capacitive. As shown in figure 30, the 

four arms of the bridge are capacitors C-31, 

C-32, C—53, and the crystal holder capacitance. 

Selectivity is greatly increased by use of the 

crystal because of its high rate of reactance 

change for frequencies removed from the 

crystal frequency. When the input circuit is 

detuned by means of the selectivity control 

C-52, its effective resistance decreases and 

dampinggof the crystal is reduced, resulting in 

maximum selectivity and vice versa. The sig- 

nal from the crystal bridge circuit is fed to 

tuned output coil L—-68 of T-1 by means of 

capacitor C—54. 
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Figure 30. Simplified schematic diagram of the crystal filter bridge circuit. 

(6) I-f Transformer T-1. The mixer output 

is coupled directly to primary coil L—66 of T-1, 
and is applied to the crystal filter assembly by 

means of filter coil L-67. The output of L—68 
is fed directly to the control grid of first i-f 

amplifier tube V—5. L-—68 is tuned by varying 

the setting of trimmer capacitor C-—55. 

(2) Second I-f stage. The signal from first 

i-f amplifier V—5 is coupled to second i-f am- 

plifier V—6 by the second i-f transformer, T-2. 

The plate of V—5 is connected to tuned primary 

coil L—69 of T-2, and tuned secondary coil L—70 

is connected directly to the control grid of V-—6. 

L—69 and L—70 are tuned by trimmer capacitors 

C-56 and C-—57 respectively. The output of V—6 

is connected to tuned primary coil L—71 of T-3. 

Minimum bias for V-—6 is furnished by cathode 

resistor R-9. 

e. COMBINED DETECTOR AUTOMATIC VOLUME 

CONTROL AND FIRST AUDIO STAGE (1) Tube 

V-7, used in this stage has two diode plates 

and a triode section, operated from a common 

cathode. The diode section functions as the 
automatic volume ccntrol and detector. The 

triode section is the first audio amplifier stage. 

The upper diode plate and the tuned secondary 

coil of T-3 form the signal rectifier circuit. 

The audio voltage which appears across audio 

load resistor R-12 is coupled by means of 
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capacitor C-14 to the high side of the AUDIO 

GAIN control] R-33. R-13 and capacitors C-12 

and C-13 comprise an r-f filter which prevents 

r-f voltage from entering the audio circuits. 

The output of the triode section of V-—7 is 

coupled by means of R-18 and capacitor C-18 

to control grid of V—9, the audio output stage. 

(2) The a-v-c circuit is of conventional 

diode type. It utilizes the rectified voltage 

developed across load resistance R-12 in the 

V-7 diode section circuit. The a—v-c voltage 

is taken from the junction of R-12 and R-13 

and is fed through filter resistor R-19 to the 

ON side of the A.V.C. switch. When the A.V.C. 

switch is in the ON position, the negative 

a—-v-c bias voltage is applied to the grids of 

V-6, V-5, V-2 and V-4, in addition to the 

normal bias furnished by the cathode resistors. | 
The diagram in figure 31 shows the a—v-c cir- 

cuit during a no-signal condition with the 

A.V.C. switch in the ON position. The remain- 

ing diode and R-14 are connected to simulate 

a—v-c diode contact potentials with the A.V.C. 

switch OFF. When the circuit is functioning 

properly the S—meter should not vary more 

than two divisions with the A.V.C. switch in 

either position. 
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Figure 31. Partial schematic diagram of the a—v-c 

circuit during no-signal condition. 

f. C—w OSCILLATOR. This circuit is electron- 

coupled, and normally operates at 456 ke to 

provide an r-f potential with which an unmodu- 

lated i-f signal at the detector can heterodyne 

to produce an audible c-w beat note. The 

oscillator frequency is determined by trans- 

former T-4. Capacitors C-62 and C-63, in 
parallel, provide adequate capacity to render 

the frequency of the c—w oscillator stable. The 

circuit frequency is adjustable within narrow 

limits by the C.W. OSC. control, C-27. To 

simplify shielding and to allow the use of a 

comparatively large variable capacitor to pro- 

vide a small tuning change, this capacitor is 

connected between the cathode tap and the low 

potential end of L-78. Zero beat with the 

intermediate frequency should occur when the 

C.W. OSC. control is set at 9 to 9.5. C—w 

oscillator potential from the plate of V-8 is 
coupled to the upper diode of V—7 by means of 

C-33. 

g. AUDIO OUTPUT STAGE. Audio output tube 
V-9 supplies power for a loudspeaker only. The 

speaker terminals are connected directly in the 

plate circuit, while the headphone jack is 

coupled to the plate circuit of V-7. When head- 

phones are used, the jack acts as a switch that 

disconnects V-9 by shorting the control grid 

to ground and connects the jack into the plate 

circuit of V—7 for lower output. 

Section Xl. TROUBLE SHOOTING 

57. General Trouble-Shooting Information 

No matter how well equipment is designed and 

' manufactured, faults occur in service. When 

troubles do occur, the repairman must locate 

and repair them as rapidly as possible. This 

section contains information to aid personnel 

engaged in trouble shooting. 

a. TROUBLE-SHOOTING DATA. Take advantage 

of the material supplied in this manual to help 

in the rapid location of faults. Consult the 

following trouble-shooting data when neces- 

sary: 

(1) Block diagram of Radio Receiver R—-140/ 

FSM-1. (See fig. 28.) 

(2) Complete schematic diagrams. (See figs. 

36, 37, 42, and 43.) 

(3) Simplified and partial schematic dia- 

grams. These diagrams are particularly useful 

in trouble shooting, since in them the repair- 

man can follow the electrical functioning of the 

circuits more easily than on the regular 

schematics. 

(4) Voltage and resistance data for all tube 

sockets. 

(5) Pin connections on sockets, plugs, and 

receptacles are numbered or lettered in the 

various diagrams. 

(a) Seen from the bottom, pin connections 

are numbered in a clockwise direction around 

the sockets. On octal sockets the first pin 

clockwise from the keyway is the No. 1 pin. 

(b) Plugs and receptacles are numbered on 

the side to which the associated connector is 

attached. To avoid confusion, some pins are 

identified by letters which appear directly on 

the connector. 

b. TROUBLE-SHOOTING STEPS. The first step 

in servicing a defective receiver is to section- 

alize the fault. Sectionalizing means tracing 

the fault to the component or circuit respon- 

sible for the abnormal operation of the set. The 
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second step is to localize the fault. Localiza- 

tion means tracing the fault to the defective 

part responsible for the abnormal condition. 

Some faults, such as burned-out resistors, r-—f 

arcing, and shorted transformers can be 

located by sight, smell, and hearing. The 
majority of defects, however, must be located 

by checking voltage and resistance. 

c. LOCALIZATION. Paragraphs 59 to 62 de- 
scribe the method of localizing faults within 

the individual components. These paragraphs 

are accompanied by trouble-shooting charts . 

which list abnormal symptoms and their prob- 

able causes. The charts also give the procedure 

for determining which of the probable loca- 

tions of the fault is the exact one. In addition, 

there are a number of drawings which show the 

resistance and voltage values at every socket 

pin connection. 

d. VOLTAGE MEASUREMENTS. Voltage meas- 

urements are an almost indispensible aid to the 

repairman, since most troubles either result 

from abnormal voltages or produce abnormal 

voltages. Voltage measurements are easily 

taken, since they can always be made between 

two points in a circuit without interrupting the 
circuit. 

(1) Unless otherwise specified, the voltages 

listed on the voltage charts are measured be- 

tween the indicated points and ground. 

(2) Always begin by setting the voltmeter 

on the highest range, so that the voltmeter will 

not be overloaded. If it is necessary to obtain 

increased accuracy, set the voltmeter to a lower 

range. 

(3) When checking cathode voltage, remem- 

ber that a reading can be obtained even when 

the cathode resistor is open. The resistance of 

the meter may act as a cathode resistor; thus, 

the cathode voltage may be approximately 

normal only as long as the voltmeter is con- 

nected between cathode and ground. Before 

the cathode voltage is measured, make a 

resistance check to determine whether the 

cathode resistor is normal. 

e. PRECAUTIONS AGAINST: HIGH VOLTAGE. 

Certain: precautions must be followed when 

measuring voltages above a few hundred volts. 

High voltages are dangerous and can be fatal. 

ALL MEASUREMENTS ARE TO BE MADE BETWEEN TUBE SOCKET TERMINAL AND 
CHASSIS WITH A 1000 OHMS PER VOLT VOLTMETER 
READINGS ABOVE THE LINE ARE TAKEN WITH THE R.F. GAIN CONTROL 

SECA TeO 
CONTROL SET AT IO. 

READINGS BELOW THE LINE ARE TAKEN WITH THE R.F. GAIN 

BOTTOM VIEW OF CHASSIS 
TLI2364S 

Figure 32. Radio Receiver R-140/FSM-1 (with glass tubes), and National HRO-M 

type receivers—tube socket voltage diagram. 
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When it is necessary to measure high voltages, 

observe the following rules. 

(1) Connect the ground lead to the volt- 

meter. . 

(2) Place one hand in your pocket. This will 

eliminate the possibility of making accidental 

contact with either ground or another part of 

the circuit and causing the current to travel 

through the body, from one hand to the other. 

(3) If the potential is less than 300 volts, 

connect the test lead to the hot terminal (which 

may be either positive or negative in respect 

to ground). 

(4) If the potential is greater than 300 volts, 

shut off the power, connect the hot lead, step 

away from the voltmeter, turn on the power, 

and note the reading on the voltmeter. Do not 

touch any part of the voltmeter, particularly 

when it is necessary to measure the voltage of 

two points which are above ground potential. 

f. VOLTMETER LOADING. It is essential that 

the voltmeter resistance be at least 10 times as 

high as the resistance of the circuit across 

which the voltage is measured. If the volt- 

meter resistance is comparable to the circuit 

resistance, the voltmeter will indicate a lower 

voltage than the actual voltage present when 

the voltmeter is removed from the circuit. 

(1) The resistance of the voltmeter in any 

range can always be calculated by the follow- 

ALL MEASUREMENTS ARE TO BE MADE BETWEEN TUBE SOCKET TERMINAL 

AND CHASSIS WITH A 1000 OHMS PER VOLT VOLTMETER. 

READINGS ABOVE THE LINE ARE TAKEN WITH THE R.F.GAIN CONTROL SET 

AT O. READINGS BELOW THE LINE ARE TAKEN WITH THE R.F GAIN CONTROL 

Soma TOU: 

BOTTOM VIEW OF CHASSIS 
TLI2385S 

Figure 33. Radio Receiver R-110/FSM-1 (with metal tubes), and National HRO-5 

type receiver—tube socket voltage diagram. 
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ing simple rule: Resistance of the voltmeter 

equals the ohms per volt multiplied by the full- 

scale range in volts. For example: The 

resistance of a 1,000-ohms-per-volt meter on 

the 300-volt range is 300,000 ohms (R = 1,000 

ohms per volt times 300 volts = 300,000 ohms). 

(2) To minimize the voltmeter loading in 

high-resistance circuits, use the highest volt- 

meter range. Although only a small deflection 

will be obtained (possibly only 5 divisions in 

a 100-division scale), the accuracy of the volt- 

age measurement will be increased. The 

decreased loading of the voltmeter will more 

than compensate for the inaccuracy which re- 

sults from reading only a small deflection on 

the scale of the voltmeter. 

(3) When a voltmeter is loading a circuit, 

the effect can always be noted by comparing 

the voltage reading on two successive ranges. 

If the voltage readings on the two ranges do 

not agree, voltmeter loading is excessive. The 

reading (not the deflection) on the highest 

range will be greater than that of the lowest 

range. If the voltmeter is loading the circuit 

heavily, the deflection of the pointer will re- 

main nearly the same when the voltmeter is 

shifted from one range to the other. 

(4) The ohms-per-volt sensitivity. of th 

voltmeter used to obtain the readings recorde 

on the voltage and resistance charts in this 

manual is printed on each chart. Use a meter 

having the same ohms-per-volt sensitivity, 

otherwise it will be necessary to consider the 

effect of loading. 

58. Trouble Location Chart 
The following table is supplied as an aid in 

locating trouble in Radio Receiver R-140/ 

FSM-1 and associated power supplies. This 

table covers a number of common troubles that 

may develop while the equipment is in use, and 

applies also to the other models of National 

HRO receivers. 

TOP VIEW OF CHASSIS 
TERMINAL-I TERMINAL-2 

ING /-35,000 ALL TUBES IN SOCKETS 

SPEAKER TERMINALS 

COIL SET "E" IN RECEIVER 

V-6 

1,500,000 

3000+ 2000 

ALL READINGS 10%+ 

GAIN CONTROL - 10 

0.2 SWITCH - ON 

S ANTENNA 

AN.C SWITCH - 

cw OSC.- 

AUDIO GAIN CONTROL - 10 

S-METER SWITCH — ON 
POWER SUPPLY - DISCONNECTED 
SPEAKER - DISCONNECTED 

ALL RESISTANCE VALUES IN OHMS TAKEN BETWEEN 
PIN AND CHASSIS WITH ALL TUBES IN SOCKETS 

TLI2386S 
Figure 34. Radio Receiver R-140/FSM-1 (with metal tubes), and National HRO-5 

type receivers, point-to-chassis resistance values. 
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59. Sectionalizing Trouble in Radio Receiver R-140//FSM-—I (National HRO Series of Receivers) 

Symptoms 

1. Weak or no signal ....... 

Direct B+ or filament short 

2. Noisy reception .. 

3. High hum level .. 

4. Oscillations 

5. Rough c—w signal 

and Power Supplies 

. Defective tubes 

. Defective tubes 

. Defective tubes 

Probable trouble 

. Defective or burned out tube..... 

Antenna broken, open or shorted. . 

Incorrect antenna connection..... 

Headphones not properly plugged 

Low socket voltages 

Low power supply voltage....... 

Shorted capacitors or resistors... 

Leakage due to dust or humidity 

Controls improperly set 

Coil not making good contact with 

brush board 

Damaged r-f coil or wiring 

B+ switch OFF 

Power switch OFF 

Damaged power 

cable 

False connections 

solder or wire scrap 

connections or 

due to loose 

Loose tube contacts 

Momentary grounds 

circuit 

Loose parts in receiver 

in antenna 

Poor connections in wiring....... 

Loose lamps or fuses in a-c supply 

Intermittently open and _ closed 

capacitors and resistors 

Loose ground or antenna posts... 

Dust or foreign matter in main 

tuning capacitors 

Dirt on main tuning capacitor 

contacts 

Open filter capacitors 

Shorted filter choke 

Defective bypass 

resistors 

capacitors or 

Open bypass or filter capacitors. . 

Abnormal resistor values 

. Defective c—w oscillator tube..... 

Defective h-f oscillator tube 

Corrections 

1. Check tubes. 

Check antenna. 

Check antenna. 

Faulty wiring on headphones, faulty 

phone jack. 

Check voltage? 

Check voltage. 

Check point to chassis resistance 

values. 

Check gain per stage. 

Check control settings. 

Check for continuity. 

Check for continuity. 

Check cable continuity and plug. 

Examine leads and connections. 

. Check tubes. 

Inspect tube fit in sockets. 

Check antenna leads and coils. 

Tap or shake each circuit element 

under suspicion and tighten or 

replace faulty part. 

Check outlets between fuse box and 

receiver. To check outside noise, 

disconnect the antenna and note 

change in noise level. 

Check voltage and resistance values, 

shunt suspected capacitor with 

test capacitor. 

Tighten posts and clean contacts. 

Remove dust from plates. 

Clean contacts with dry-cleaning 

solvent (SD). 

. Check and replace tubes. 

Check voltage and shunt with test 

capacitor. 

. Check tubes and replace. 

Check with shunt capacitor. 

Check i-f cathode resistors. 

. Cheek tube. 

Check tube. 
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Se en ek eS teats Mes he eee ee ee ee a a SS SS 

Symptoms Probable trouble Corrections 

6. Poor automatic volume con- 

CTO ee ee ee Cee 6. Incorrect tube at positions V-1, 
Ve2V Eby OrnVEOP ns nents oe 6. Check tube types. 

TaeBbad calibration. 2. nee Tee Tuning) dialgioose:” .< saceecm enone 7. Reset dial on zero with plates fully 

meshed. 

Poor alignment 0235. 7020e2 ee Check or realign. 

8. C.W. OSC. inoperative ....| 8. Shorted C-27 or trimmer ....... 8. Check to see that the plates do not 
touch. Clean plates. 

9. Improper operation of S- 

metered iokih - Ree 9. Shorted S—meter rheostat ......... 9. Check fiber washer for break and 

: replace. 

Open grid circuit or return ...... Check voltage and resistance values 
and replace defective grid filter 

resistor. 

10. Overheated output tube, 

screen, grid, or burned out 

tubes ce Ase ee een ne 10. No load on output stage ......... 10. Connect speaker terminals with a 

jumper if phones are used and if 

loudspeaker is not connected. 

When no phones are plugged in, 

apply load to speaker terminals 

before B+ is turned on. 

TOP VIEW OF CHASSIS 

NO TUBES IN SOCKETS COIL SET"E"IN RECEIVER 

V-6 

34 

O)@ CG) © 
130,000-+@)( ©} 9,000 33,000-+@( )®@}-2,600 

(3) a2 600,000 OKO. 

18,000 300,000 25,000 2,600 

ALL READINGS 10% + 

v-l V- v-4 2 V-3 

320 23,000 340 23,000 $,800 1§5,000 COLT 51,000 

4) @ (4) © (4) @ (4) & 
320-++(5) (2)}-28,000 340-445) (2)}}-28,000 5,800—+5) (2}}+-28,000 cou T-+{5) (2)}}-28,000 

(6) (1) (6) @) (6) CQ) GxO 

34 33 33 34 4 4 3 3 33 3 3 

R.F. GAIN CONTROL~- 10 AN.C. SWITCH- ON AUDIO GAIN CONTROL-I0 POWER SUPPLY - CONNECTED 

B+ SWITCH - ON c.W. OSC- ON S-METER SWITCH- ON SPEAKER - DISCONNECTED 

ALL RESISTANCE VALUES IN OHMS TAKEN BETWEEN 

PIN AND CHASSIS WITH ALL TUBES REMOVED FROM SOCKETS 

TLI2390S 

Figure 35. Radio Receiver R-140/FSM-1 (with glass tubes), and National HRO-M 

type receivers, point-to-chassis resistance values. 
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nn ees nn ee UnaIEnDU SU Anan SII SnISSSSDSSn SSS USES nSnSSOnI Inne 

Symptoms Probable trouble Corrections 

6. Poor automatic volume con- 

LOL Re ee eras 6. Incorrect tube at positions V-1, 
Ve2F VES MOL bVSHGPe eter nae 6. Check tube types. 

To bad: calionatlioloesa. on om Timing; dial s1O0SeC™ hearer 7. Reset dial on zero with plates fully 

meshed. 

Poor alignment: (Or 42 72een eee Check or realign. 

8. C.W. OSC. inoperative ....| 8. Shorted C-27 or trimmer ....... 8. Check to see that the plates do not 

touch. Clean plates. 

9. Improper operation of S- 

meterrt wo: )..) eae ae 9. Shorted S—meter rheostat ........ 9. Check fiber washer for break and 

‘ replace. 

Open grid circuit or return ...... Check voltage and resistance values 

and replace defective grid filter 

resistor. 

10. Overheated output tube, 

screen, grid, or burned out 

tube ies ee eee 10. No load on output stage ......... 10. Connect speaker terminals with a 
jumper if phones are used and if 

loudspeaker is not connected. 

When no phones are plugged in, 

apply load to speaker terminals 

before B+ is turned on. 

TOP VIEW OF CHASSIS 

NO TUBES IN SOCKETS COIL SET"E"IN RECEIVER 

34 33 

)@ O) © 
130000-+@)( )@ 19,000 33,000-@( )@}-2,600 

G2 600,000 OKO 

18,000 300,000 25,000 2,600 

ALL READINGS 10% + 

K 30,000 23,000 340 23,000 $,800 1$5,000 COLT R 

4) @ A. (3) Ly, a (4) @) 

570-+4S) (2}-0 320-+(5) (2)}}-28,000 (2}}-28,000 5,800 28,000 coi T-+{5) (2)}}—28,000 

(6) ) (6) @) es () es ss (6) @) 

34 33 

R.F. GAIN CONTROL~ 10 AN.C. SWITCH- ON AUDIO GAIN CONTROL-10 POWER SUPPLY - CONNECTED 

B+ SWITCH - ON C.W. OSC- ON S-METER SWITCH- ON SPEAKER - DISCONNECTED 

ALL RESISTANCE VALUES IN OHMS TAKEN BETWEEN 

PIN AND CHASSIS WITH ALL TUBES REMOVED FROM SOCKETS 

TLI2390S 

Figure 35. Radio Receiver R-140/FSM-1 (with glass tubes), and National HRO-M 

type receivers, point-to-chassis resistance values. 
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Figure 37. Radio Receiver R-140/F'SM (with glass tubes) and National HRO-M series receivers—schematic wiring diagram. 
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60. Tube Socket Voltage Measurements 
A check of the voltages between each tube 

socket terminal and ground (chassis) is an 

efficient method of isolating a defective stage. 

A diagram to show tube socket voltage meas- 

urements is given in figure 32 for the HRO-M 

series receivers and in figure 33 for the HRO-5 

series receivers. These diagrams apply also to 

Radio Receiver R-140/FSM-1. The readings 

are to be made under the following conditions. 

a. Readings are taken between tube socket 

terminal and chassis. 

b. The voltmeter should have a resistance of 

1,000 ohms per volt. 

c. Values given in figures 32 and 33 are for 

two conditions: 

(1) Readings above the line are taken with 

the R.F. GAIN control set at 0. 

(2) Readings below the line are taken with 

the R.F. GAIN control set at 10. 

DET 
iST AUDIO 

AVC 
Vie 7, 

JAN ~-6B7 

RELAY 
TERMINALS 

61. Point-To-Chassis Resistance Measure- 
ments 

After checking voltages, disconnect the power 

supply. Check the resistance values against 

the diagram shown in figures 34 and 35. The 

values given are approximate and will vary 

slightly with different receivers and test equip- 

ment. 

a. All readings are taken between terminal 

point and chassis with the speaker disconnected 
and all tubes in their sockets. 

b. Set controls as shown below for Radio 

Receiver R-140/FSM-1 (with metal tubes), 

and National HRO-5 type receivers: 

Control Setting 

Rea GALNE control! : 4 2).2..acele ee 10 

BSW CCH Mais etl. ccs o.8 eee fave eens ON 

TARVER GS WibG Hwee pintreren ite: aie. Ray ea ON 

EWieOSGarcontrol 6 5 fe ese k dee ON 

AUDIO GAIN control ............ 10 

S mecermswitene 4s oh. es ea ON 

AUDIO OUTPUT 
v-9 

JAN-42 rae 
O.IMF 
600 V 

TERMINALS 

eal SPKR -§ 

NOTE: ON MODELS WITH METAL TUBES TUBE JAN-6SQ7 
REPLACES TUBE JAN-6B7 AND TUBE JAN-6V6 
REPLACES TUBE JAN-42 

TLI2277S-a 

Figure 38. Diagram showing modification for Radio Receiver R-140/FSM-1. 
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AUDIO OUTPUT 
v-9 

JAN-6V6GT/G 
1ST RF AMPLR 2ND RF AMPLR 

hee X-TAL FILTER 
Fi SWITCH 

18 Ir lfm “4 o w b Pe 4 ° COIL SET C 3.5-7.3MC 
a 

tS SYMBOL FOR FIXED CAPACITOR 

P2icus 

IS SYMBOL FOR VARIABLE CAPACITOR Ye 
M=1,000 

CONTROL 
2505 

NOTE:- 
B+ emer bs hs a 8- C-44 USED WITH BAND-SPREAD COILS ONLY, 

——" oe 
FILAMENT POWER fal, o2 TLIZ 3 87S 

SUPPLY Pin VIEW fe) re) 

? a 

Figure 36. Radio Receiver 140/FSM-1 (with metal tube) and National HRO-5 series veceivers—schematic wiring diagram. 
947982 - O- 51 (Face p. 50) 



60. Tube Socket Voltage Measurements 
A check of the voltages between each tube 

socket terminal and ground (chassis) is an 

efficient method of isolating a defective stage. 

A diagram to show tube socket voltage meas- 

urements is given in figure 32 for the HRO-M 

series receivers and in figure 33 for the HRO-5 

Series receivers. These diagrams apply also to 

Radio Receiver R-140/FSM-1. The readings 

are to be made under the following conditions. 

a. Readings are taken between tube socket 

terminal and chassis. 

b. The voltmeter should have a resistance of 

1,000 ohms per voli. 

c. Values given in figures 32 and 33 are for 

two conditions: 

(1) Readings above the line are taken with 

the R.F. GAIN control set at 0. 

(2) Readings below the line are taken with 

the R.F. GAIN control set at 10. 

DET 
1ST AUDIO 

AVC 
V-7 

JAN -6B7 

B+ 
= B+ SWITCH 

6l. Point-To-Chassis Resistance Measure- 
ments 

After checking voltages, disconnect the power 

supply. Check the resistance values against 

the diagram shown in figures 34 and 35. The 

values given are approximate and will vary 
slightly with different receivers and test equip- 

ment. 

a. All readings are taken between terminal 

point and chassis with the speaker disconnected 

and all tubes in their sockets. 

b. Set controls as shown below for Radio 

Receiver R-140/FSM-1 (with metal tubes), 

and National HRO-5 type receivers: 

Control Setting 

Roe CONGEOR | ly) a, ena ee aha 10 

Pe eS MOLLER Ut ua iug eld wecanetatant ON 

FOO AA ged « MAL be yet alien vaaummaer i) AUS ON 

WV EVO SU HMCONELVOln ui iu Cin.) My ON 

APM DIOGAIN CONELOLM yc | oti ches 10 

PUSINELEL SUL sue ie ea lene APN ON 

AUDIO OUTPUT 
vV-9 

JAN-42 Sami 

TERMINALS 

Ea) SPKR -§ 

NOTE: ON MODELS WITH METAL TUBES TUBE JAN-6SQ7 

REPLACES TUBE JAN-6B87 AND TUBE JAN-6V6 

REPLACES TUBE JAN -42 

TLI2277S-Aa 

Figure 38. Diagram showing modification for Radio Receiver R-140/FSM-1. 
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c. Set controls as shown below for Radio 

Receiver R-140/FSM-1 (with glass tubes) and 

National HRO-M type receivers: 

Control Setting 

Rate GATNe’controlm 6.0 oe 10 

ANiCEswiteh Gb. ee ke ee ON 

AUDIO GAIN control ............. 10 

G.Wxt OSC... controleee. sae ee ON 

S-nieter switth = 4.5.35 0oe oa ae ON 

Bae SWItChwer ies carseat sean ete ON 

Power unit. .))5 5... ee Oe: Connected 

Speaker Wi. 9e as. SOROS A ee Disconnected 

Colusety. cher ees le eee ee Plugged in 

(1) Pin 4 of V—9 reads zero ohms with phone 

plug in jack. 

(2) Pin 2 of V-1 and V-2 will give no read- 

ing when coils are removed. 

¢-18 | R-20 

6-28 R-18 c-i5 6-13 

62. Voltage Gain Per Stage 
The approximate signal voltage gain per stage 

for any given signal generator output to the 

receiver is shown in the table below. 

Typical Stage Gain Figures 

Approximate 
From To ‘ 

voltage gain 

Antenna terminal istyr—t rid yo. 8. 

Ist r-f grid ...... Mixer grid ....... 125. 

Mixer grid ........ ist i-f grids). 72 9. 

{st 1-feorid ye ae 20: 1S STIG os 45. 

2de— te orid, sae Detector grid ..... 11.5 

Detector grid ...... Audio output grid. 13. 

Audio output grid. .| Audio output plate. 17.5 

1 Gain of the two r—f stages. The individual stage gain figures 

vary with different frequencies between approximately 2 and 15. 

The signal generator output impedance is 37.5 ohms. The receiver 

output impedance is 5,600 ohms. 

\ Rots \ GHi4 

G-12 R16 

Figure 39. Receiver location of parts. 
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63. Test Equipment 
The equipment listed below or its equivalent, 

is used for testing Radio Receiver R-140/ 
FSM-1, and National receivers of the HRO 

series. 

a. Test Set I-56, TS EV-10MCP or TS 110. 

b. Signal Generator GR-605-B, 19X, 177X 

or 188X. 

64. Illustrations and Schematic Diagrams 
The illustrations and diagrams in this section 
are included as an aid in trouble shooting and 
repair of Radio Receiver R-140/FSM-1 
(National HRO series of receivers), and if 

properly used will greatly facilitate servicing. 

_TLISIS6S 

Figure 40. Power Supply SPU-697, parts location. 

| 
sad 
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- ONO RF 2 MIXER 
“TRANSFORMER TRANSFORMER — 

Figure 41. Coil set with first r-f transformer exposed. 



500 MFD 

EBeZs925 

Figure 42. 6.3 volt d—c power supply types 686-S, and SPU-686—S—schematic wiring diagram. 

TL 12393 S 

Figure #3. 113-230 volt 50-60 cycle a-—e power supply 

types 697, and SPU-697—schematic wiring diagram. 

(Note: Rectifier Power Unit, Navy type No. 20090 does 

not have Switch S-3-a.) 
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Figure 44. Receiver fidelity characteristic curve. 
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Image attenuation curve. Figure 45. 
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Figure 47. Typical maximum noise level versus frequency curve. 
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Figure 49. Typical a-v—c characteristic curve. 
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SECOND R-F AMPLIFIER 
Ge oie ee eet ok 7 

Np hen ee Oe ae gig eee ed 

COIL SET B 7.0-14.4 MC 

TLI2400S 

Figure 50. Coil sets A and B—schematic wiring diagram. 
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| FIRST R-F AMPLIFIER SECOND R-F AMPLIFIER 
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COIL SET C | 
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C-88 5-28 
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COIL SET D 
TL 12401S 

Figure 51. Coil sets C and D—schematic wiring diagram. 
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FIRST R-F AMPLIFIER 

[1-26 

SECOND RF rail eth 

Figure 5? 

CON gee ie S| 480-960 KC 
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Coil sets E and F—schematie wiring diagram. 



FIRST R-F AMPLIFIER SECOND R-F AMPLIFIER 

COIL SET H lOO-200 KC 

Figure 53. Coil sets G and H—schematie wiring diagram. 

TL 12403-S 
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6C6 AND 6D6 

TLI24045 

Figure 54. Radio Receiver R-140/FSM-1 (with glass tubes), and National 

HRO-M type receivers, tube diagram. 

6K7 AND 6J7 

~ TLI2405S 

Figure 55. Radio Receiver R-140/FSM-1 (with metal tubes), and National HRO-5 

type receivers, tube diagram. 
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WAR DEPARTMENT 
UNSATISFACTORY EQUIPMENT REPORT 

TECHNICAL SERVICE DATE 

Signal Corps MATERIEL 1-Feb 45 
ORGANIZATION STATION 

175 Signal Repair Co 

NEXT SUPERIOR HEADQUARTERS STATION TECHNICAL SERVICE 

COMPLETE MAJOR ITEM 

nomenctaturE Radio Transmitter | TYPe 

BC-123-A Ground, vehicular 
MANUFACTURER u. 8. A. REG. No. Order NO} seriat no. DATE RECEIVED 

American Radio Corp 1234-Phila-45 12345 5 Jan*45 
EQUIPMENT WITH WHICH useD (if applicable) 

Radio Set SCR-456-A in Tank, Medium, M4 

DEFECTIVE COMPONENT—DESCRIPTION AND CAUSE OF TROUBLE 

part no. Sig C tyreCapacitor C20; fixed; | Manuracturer DATE INSTALLED 

DESCRIPTION OF FAILURE AND PROBABLE CAUSE (Jf additional space is required, wse back of form) 

Capacitor C20 shorts out due to humid operating conditions 
DATE OF INITIAL TROUBLE TOTAL TIME INSTALLED TOTAL PERIOD OF OPERATION BEFORE FAILURE 

15 Jan 45 

BRIEF DESCRIPTION OF UNUSUAL SERVICE CONDITIONS AND ANY REMEDIAL ACTION TAKEN 

Operation in tropics; heavy rainfall. Was replaced and set given moistureproofing 

and fungiproofing treatment, 20 Jan 405. 

ORIGINATING OFFICER 
TYPED NAME, GRADE, AND ORGANIZATION SIGNATURE . 

E.A.Wilson, 1st Lt, Sig C Ett alte-we. 
175 Signal Repair Co : : 

FIRST ENDORSEMENT 

| ro emer [oth pate Seare vonpbrine eres this: Oy 

NAME, GRADE, AND STATION STATION DATE 

Instructions 

1. It 1s imperative that the chief of technical service concerned be advised at the earliest practical moment of any constructional, design, or operational defect in matériel. 

This form {is designed to facilitate such reports and to provide a uniform method of submitting the required data. 

2. This form will be used for reporting manufacturing, design, or operational defects in matériel, petroleam fuels, lubricants, and preserving materials with s view to 
improving and oorrecting such defects, and for use in recommending modifications of mavériel. 

8. This form will not be used for reporting failures, isolated material defects or malfunctions of matériel resulting from fair-wear-and-tear or accidental damage nor for the 
replacement, repair or the issue of parts and equipment. It does not replace currently authorized operational or performance records. 

4. Reports of malfunctions and accidents involving ammunition will continue to be submitted as directed in the manner described in AR 750-10 (change No. 3). 

6. It will not be practicable or desirable in all cases to fill al) blank spaces of the report. However, the report should be as complete as possible in order to expedite neces- 

sary corrective action. Additional pertinent ipforioation not provided for in the blank spaces should be submitted as inclosures to the form. Photographs, sketches, 

or other illustrative material are highly desirable. 

6. When cases arise where It is necessary to communicate with a chief of service in order to assure safety to personnel, more expeditious means of communication are 
authorized. This form should be used to confirm reports made by more expeditious means, 

7. This form will be made out in triplicate by using or service organization. Two copies will be forwarded direct to the technical service; one copy will be forwarded 

through command channels. 

8. Necessity for using this form will be determined by the using or service troops. 

-D.,A.G.O. Fi ° This form supersedes W. D., A. G. O. Form No. 468, 1 December 
ce cae 30 heaves ibe SE Bae! 1943, which may be used until existing stocks are exhausted. 

©. & GOVERABEWT PRINTING CPTICE 16—41640-1 

TLI9SS89C 

Figure 56. WD AGO Form 468 (Unsatisfactory Equipment Report). 
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WAR DEPARTMENT 

pene WAR DEPARTMENT Up 
TO BE FILLED IN BY STATION ARMY AIR FORCES 

STATION SERIAL Me. DATE SUGMITTED UNSATISFACTORY REPORT cream fore [a 

46-13 Bl Mar (S00 AAF Reg. 16-64 for Inferuration on Proper Vee of this Form) 

STATION ORGANIZATION 

Dusty AAF, Dry Point, Arizona th Specig ed Depo 
SUBJECT | Property Cless—tame Signal Corps Masetacteror AAF Oréer or Shipplag He. 

REPORT Signal Generator [-72- “ye ; ‘2 
AIRCRAFT — Medel & AAF Serial He. ENGINE—Medeo!l & AAF Serial He UAIT OR ACCESSORY —Type, Medel aad Serial Me. 

AIRCRAFT | LAST DB, 1. R—Bopot 
REPORTS ner 

LAST OVEREAGL—Beget 

Part Drawing, Serial sad Specification Re. 

indicate by “X™ 
Bisgesition 
ef Exhibit 

Repaired and 
Retarned to 
Service 

Soat Under 
Separate 
Cover Oe 

cette npan pores eek ape hg EXPEDITE 
1. DESCRIPTION OF UNSATISFACTORY CONDITION: Backlash causing difficulty in 

setting of dial to the desired frequency. Main dial knob, reference # K-3, 
badly warped and rube against bakelite dial disc, reference D-l, causing 
additional difficulty in setting the dial to the desired frequency. Main dial 
knob manufactured by Crowe Name Plate and Mfg. Co, Chicago, Illinois. 

PROBABLE CAUSES: 

a. Rotor shaft grounding washer, between Frequency Control Condenser, Reference 
C-1, and panel jammed too tightly against condenser. 
b. Main dial knob constructed of material which becomes warped at reasonably 
high temperature. 

RECONMENDATIONS : 

a. Installation of additional spacer, approximately .030" thickness, on the 
Condenser, Reference §C-1, mounting screws, which sets condenser farther from 
panel and prevents jamming of grounding washer on rotor shaft. 
b. Main dial kmob to be constructed of bakelite or equal material that will 
withstand temperatures ranging from 100°F to 150°F or above. 

DISPOSITION: Spacers were installed as noted under Recommendations in para- 
graph above. Since replacement knobs were not available, distorted knobs were 
repaired by heating to 150°F and reshaped. 

REMARKS: All reference numbers taken from TM 11-307J, 14 Apr 43. 

Semen Mm Parco 
AMES M. PIERCE, 

Lt Col, Air Corps 
Communications Officer 

U BQ. AIR SERVICE COMMAND, PATTERSON FIELD, FAIRFIELD, OBI0. 
Fw. 6. covsaumsat raimtine orrica s 1069 16—24010-3 

ROUTING SEND ORIGINAL AND TWO COPIES DIRECT TO COMMANDING GENERAL, Up 

TLI5735S 

Figure 57. Army Air Forces Form 54 (Unsatisfactory Report). 
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Section XII. REPAIRS 

65. Rustproofing and Repainting 
When the finish on the case has been badly 
scarred or damaged, rust and corrosion can be 

prevented by touching up bared surfaces as 

follows: 

a. Use No. 00 or No. 000 sandpaper to clean 
the surface down to bare metal. Obtain a 
bright smooth finish. 

Caution: The use of steel wool, although 

permitting rapid removal of rust, is not recom- 

mended. Minute particles of steel wool fre- 

quently enter the circuits and cause harmful 

internal shorting or grounding of circuits. 

b. When a touch-up job is necessary, apply 

paint with a small brush. When numerous 

scars and scratches warrant complete repaint- 

ing, remove the radio set chassis and spray 

paint over the entire case. Remove rust from 

the case by cleaning corroded metal with dry- 

cleaning solvent (SD). In severe cases it may 

be necessary to use dry-cleaning solvent (SD) 

to soften the rust and use sandpaper to com- 

plete the preparation for painting. Paint used 

will be authorized and consistent with existing 

regulations. 

66. Unsatisfactory Equipment Report 
a. When trouble in equipment used by the 

Army Ground Forces technical services occurs 

more often than repair personnel feel is nor- 

mal, WD AGO Form 468, Unsatisfactory 

Equipment Report should be filled out and for- 

warded through channels to the Office of the 

Chief Signal Officer, Washington 25, D. C. 

b. When trouble in equipment used by Army 

Air Forces occurs more often than repair per- 

sonnel feel is normal, Army Air Forces Form 

54, Unsatisfactory Report, should be filled out 

and forwarded to the Commanding General, 

Air Matériel Command, Wright Field, Dayton, 

Ohio, in accordance with AAF Regulation No. 

15-54. If form is not available, prepare the 

data according to the sample form reproduced 
in figure 57. 

Section XIll. ALIGNMENT AND 
ADJUSTMENT 

67. Correct Methods of Alignment and 
Adjustment 

a. GENERAL. All alignment adjustment points 
on Radio Receiver R-140/FSM-1 (National 

HRO series of receivers) are located inside the 

cabinet, on the top of the chassis. All points 
are exposed and easily reached when the 

hinged cabinet lid is raised. (See fig. 58.) The 

complete alignment is divided into four parts 

as follows: 

(1) I-f amplifier alignment. 

(2) H-f oscillator alignment. 

(8) R-f amplifier alignment. 

(4) Tracking of h-f oscillator and r-f am- 
plifier circuits. 

b. PREPARATION OF RECEIVER FOR ALIGN- 
MENT. (1) Connect the high-output lead from 

a signal generator to the point indicated for 

circuit to be aligned. 

(2) Connect the signal generator ground 

lead to the receiver chassis. 

(8) Plug the output meter prods into the 

speaker tipjacks. 

(4) Plug the power cable into the proper 

power supply. 

(5) Follow the procedure outlined below for 

aligning circuits. 

c. I-F AMPLIFIER ALIGNMENT. (1) Connect 

the high-output lead from a signal generator to 

the grid cap of V-3, after the flexible grid lead 

has been disconnected. 

(2) Insert a coil set and set receiver controls 

as follows: 

Control Setting 

PAG VeGur SWAUCHY Ve earn fete mel alk OFF 

R.F. GAIN control ....... 9 

PHASING control ........ 5 

Selectivity control ........ Maximum to left or right 

AUDIO GAIN control ....| Advance for suitable 

reading 

C.W. OSC. control ........ 8 or 9 for audio beat 

(3) With signal generator modulation off, 

tune the generator slowly between the frequen- 

cies of 450 ke and 460 kc until a sharply peaked 

response is indicated on the output meter. This 

peak response occurs at the exact frequency of 

the crystal and the generator should remain 

tuned to this frequency. 

(4) Adjust the i-f trimmers, numbers 10, 

11, 12, 18, and 14 for maximum output meter 

reading. The order of adjustment is unim- 

portant. Trim each point and repeat if neces- 
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Figure 58. Chassis alignment points. 

sary: for maximum meter readings. Reduce 

signal input as alignment progresses to avoid 

overloading the detector or audio stages. 

(5) With the generator still set at the crystal 

peak frequency, check the tuning of the C.W. 

OSC. control as given below. 

(a) The PHASING control should be set at 

zero and the C.W. OSC. control at 9 for zero 
beat. 

(b) Adjust trimmer capacitors C-—62 and 

C-63 in T-4 for zero beat with the generator 

frequency. 

(c) With the generator disconnected and the 

Selectivity control at maximum gain, adjust 

the C.W. OSC. control and note that the back- 

ground noise is at its lowest pitch when the 

C.W. OSC. control is set at 9. 

(d) Repeat this test with the crystal filter 

adjusted for maximum selectivity ; lowest pitch 

of background noise should occur at same set- 

ting of C.W. OSC. control. 

d. H-F OSCILLATOR ALIGNMENT. The need 
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for h-f oscillator alignment is indicated if the 
frequency calibration of the coil set is found to 

be in error more than 5 divisions (plus or 

minus) at dial settings between 480 and 490. 

(1) Prepare receiver and set controls as 

given in c (2) above but with crystal filter OFF 

and Selectivity control set for maximum gain. 

(2) Connect the high-output lead from a 

signal generator to the antenna binding post 

through a standard dummy antenna. 

(3) Set the generator for a signal frequency 

which can be received with a dial setting near 

490 as shown on calibration curve of the coil 

set. 

(4) Adjust trimmer number 8, see figure 58, 

to adjust the dial calibration. 

(5) To check the correct frequency of the 

h-f oscillator, tune the signal generator to the 

image frequency which is 912 kilocycles higher 

than the receiver dial frequency. If the image 

signal appears at a lower signal generator dial 

setting, the frequency is incorrect and trimmer 

~ 



number 8 must be adjusted by decreasing 

capacitance until the real signal and image 

signal appear at the proper points on the dial. 

e. R-F AMPLIFIER ALIGNMENT. (1) Discon- 

nect the signal generator and plug in a set of 

headphones. 

(2) Adjust the receiver as directed in c (2) 

above, with no antenna and with the crystal 

filter OFF, and Selectivity control set for 

maximum gain. 

(3) Turn the main tuning dial to 490. 

(4) Adjust trimmers 2, 4, and 6 for maxi- 

mum background noise, which is the setting 

for maximum gain. 

f. TRACKING OF H-F OSCILLATOR AND R-F 

AMPLIFIER CIRCUITS. (1) Tracking of the h-f 

oscillator and r-f amplifier circuits may be 

checked by observing the background noise 

while tuning throughout the range of the coil 

set in use. Background noise should not vary 

greatly as the dial is turned toward the low- 

frequency limit of the coil set tuning range. 

The tracking of each stage near the low-fre- 

quency limit of the tuning range may be 

checked by pressing the outside rotor plates 

of the main tuning capacitor section to or away 

from the stator. Be careful not to short the 

capacitor or permanently bend the motor plates. 

Any change in capacity should decrease the 

background noise indicating decreased sensi- 

tivity, if the stage is tracking properly. Coil 

sets which may require precise adjustment of 

circuit elements are provided with adjustable 

series padders in the h-f oscillator portion of 

the coil set. These can be adjusted to track 

with the average adjustment of the r—f ampli- 

fier coils. This series padder is mounted inside 

the coil and is adjustable from the rear by 

means of a screwdriver. On the higher fre- 

quency coils, adjustment of the high-frequency 

oscillator inductance performs a similar func- 

tion. 

(2) After calibration and alignment at the 

high-frequency end of the coil set has been 

adjusted, the tracking may be adjusted as 

follows: 

(a) When r-f alignment has been completed, 

turn the receiver dial to 20. 

(b) Test the tracking of each stage in turn 

by bending the outside rotor plate of each 

section of the main tuning capacitor and note 

any maladjustment. Do not bend the rotor 

plate of any section to such an extent that it 

will not spring back to its original position. 

(c) Adjust the h-f oscillator series padder 

to its optimum tracking position when step b 

gives indication of poor tracking. 

(d) Turn the receiver dial to 490 and adjust 

trimmer number 8 to give the proper calibra- 

tion with the new value of the series padder. 

(e) Repeat this procedure until best tracking 

has been accomplished. 

(f) Note any slight tracking errors occur- 

ring in the r-f amplifier stages. If the same 

error occurs in a majority of the coil sets, the 

outside rotor plate may be permanently bent 

to provide the best tracking for that stage. 

68. Test Instruments Used for Alignment 
and Adjustment 

a. The following test equipment should be 

used for alignment and adjustment of Radio 

Receiver R-140/FSM-1. 

(1) Signal Generator I-72—-() covered by 

TM 11-3807. 

(2) Output meter, part of Test Sets I-56-K, 

covered by TM 11-322. 

69. Minimum Test Requirements 

The data in paragraph 0 below is intended as 

an aid in trouble shooting and is to be used as 

a guide in determining the quality of a repaired 

receiver. 

a. INSTRUMENTS REQUIRED. (1) Signal gen- 

erator with metered output covering frequen- 

cies from 50 ke to 30 mc. A generator similar 

to the equipment described in paragraph 68 is 

satisfactory. 

(2) Output meter with 4,000-ohm impedance 

of a type similar to or the same as described in 

paragraph 68 is suitable. 
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b. MINIMUM TEST REQUIREMENTS. 
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LEGEND 

Note: All tests made with 686-S or with 697 power 

supply. 500-ohm non-inductive resistor used as dummy 

antenna for all tests. 

1. SENSITIVITY 

a. Connect signal generator to antenna post through 

500-ohm resistor in series with the input lead. 

b. Set PHASING control to 0 position. 

c. Set selectivity control for maximum gain. 

d. Set A.V.C. switch to off position. 

e. Set C.W. OSC. control to off. 

f. Turn the S-meter off. 

g. Proceed in accordance with sensitivity test on 

chart. 

h. Advance the R.F. GAIN control for 10 mw with 

signal generator turned off. 

1. Advance the AUDIO GAIN control at 10. 

2. POWER OUTPUT. 

a. Connect signal generator directly to the antenna 

post. 

b. Set R.F. GAIN control at 10. 

c. Set AUDIO GAIN control at 10. 

d. Adjust selectivity control for maximum gain. 

e. Set A.V.C. switch to off position. 

f. Turn C.W. OSC. to off position. 

g. Set S-meter switch in off position. 

h. Proceed in accordance with the output test on the 

chart. 

bau. yk 

a. Use same conditions as in power output test. 

A.V.C. switch ON. 

b. Proceed with test as shown on chart. 

4, FIDELITY. 

a. Use same conditions as in output test. 

b. Proceed with test as shown on chart. 

5. CALIBRATION. 

a. Use same conditions as power output test. 

b. Tune for signals as given in chart. Dial readings 

should be within +3% readings given on chart or 

curves. 

6. SELECTIVITY. 

a. Connect generator to grid of mixer, V-3. 

b. Adjust generator for 10 microvolts (10 uv) output. 

c. Set AUDIO GAIN control at 10. 

d. Adjust R.F. GAIN control for reference level out- 

put meter reading of 10 or 20 milliwatts. 

e. Adjust the Selectivity control for maximum gain. 

f. Increase signal input to the receiver by steps as 

shown in chart without disturbing any settings. 

g. Proceed with test as shown on chart. 
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APPENDIX | 

REFERENCES 

|. Army Regulations 

AR 380-5, Safeguarding Military Informa- 

tion. 

2. Supply Publications 

SIG 1, Introduction to WD Signal Supply 

Catalog. 

SIG 2, Complete Index to WD Signal Supply 

Catalog. 

SIG 3, List of Items for Troop Issue. 

SIG 4-1, Allowances of Expendable Supplies. 

SIG 4-2, Allowances of Expendable Supplies 

for Schools, Training Centers, and Boards. 

SIG 5, Stock List of All Items. 

SB 11-6, Dry Battery Supply Data. 

SB 11-8, Chests for Running Spares for 

Radio Sets SCR-506-( ), SCR-508—-( ), SCR- 

528-( ), and SCR-538—-( ). 

SB 11-76, Signal Corps Kit and Materials 

for Moisture—and Fungi—Resistant Treat- 

ment. 

3. Technical Manuals on Auxiliary Equipment 
and Test Equipment 

TM 11-3800, Frequency Meter Sets SCR-— 

217A, B,Co D-H, By JdAK, i; Mono) 2 Oen 

T, AA, AC, AE, AF, AG, AH, AJ, AK, AL, . 

and AN. 

TM 11-808, Test Sets I-56-C, I-56-D, I- 

56—H, and J—56—J. 

TM 11-307, Signal Generators I-72-G, H, J, 

and K. 

TM 11-3821, Test Set I-56-E. 

TM 11-472, Repair and Calibration of Elec- 

trical Measuring Instruments. 

TM 11-2606, Test Set AN/FSM-38, Tool 

Equipment TK-40/FSM-3, and Maintenance 

Kit MK-40/FSM-3. 

TM 11-2618, Voltohmmeter I-166. 

TM 11-2626, Test Unit I-176. 

TM 11-2627, Tube Tester I-177. 
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4. Painting, Preserving, and Lubrication 

TM 11-480, Batteries for Signal Communi- 

cations, Except those Pertaining to Aircraft. 

TB SIG 18, Moistureproofing and Fungi- 

proofing Signal Corps Equipment. 

TB SIG 69, Lubrication of Ground Signal 

Equipment. 

5. Shipping Instructions 

U.S. Army Spec. No. 100-14A, Army-Navy 

General Specification for Packaging and Pack- 

ing for Overseas Shipment. 

6. Decontamination 

TM 3-220, Decontamination. 

7. Demolition 

FM 5-25, Explosives and Demolitions. 

8. Camouflage 

FM 5-20, Camouflage, Basic Principles. 

9. Other Publications 

FM 21-6, List and Index of War Depart- 

ment Publications. 

FM 24-18, Radio Communication. 

TB SIG 5, Defense Against Radio Jamming. 

TB SIG 25, Preventive Maintenance of 

Power Cords. 

TB SIG 66, Winter Maintenance of Signal 

Equipment. 

TB SIG 72, Tropical Maintenance of Ground 

Signal Equipment. 

TB SIG 75, Desert Maintenance of Groun 

Signal Equipment. 

TB SIG 123, Preventive Maintenance Prac- 

tices for Ground Signal Equipment. 

TB SIG 178, Preventive Maintenance Guide 

for Radio Communication Equipment. 

TM 1-455, Electrical Fundamentals. 

TM 11-227, Signal Communication Equip- 

ment Directory, Radio Communication Equip- 

ment. 



TM 11-310, Schematic Diagrams for Main- 

tenance of Ground Radio Communications 

Sets. 

TM 11-314, Antennas and Antenna Systems. 

TM 11-453, Shop Work. 

TM 11-455, Radio Fundamentals. 

TM 11-462, Signal Corps Reference Data. 

TM 11-483, Suppression of Radio Noises. 

TM 11-499, Radio Propagation Handbook. 

TM 87-250, Basic Maintenance Manual. 

10. Forms 
WD AGO Form 468, Unsatisfactory Equip- 

ment Report. 

AAF Form 54, Unsatisfactory Report. 

it. Abbreviations 

RMN Et 2M). oats ta in nasty) age cele: che shor adjust. 

Ss oe. ise Gee oka alternating-current. 

Fe il Se EA ai RR audio-frequency. 

SOO) SA Adjutant General’s Office. 

aem ey. OS. Le amplitude-modulated. 
eee Cts... «2 kas automatic-volume-control. 

RPE Sat. 4 Shas beat-frequency oscillator. 

Ee eee lates isi\s ueehe clean. 

CW. eed Oe paces ocere Oy continuous-wave. 

6 er eee ar ae direct-current. 

HOGETE MA es ee aes detector. 

Wee OR er aay oats sige te feel. 

NED SRR ET cee okie ah ey hens wig oP Sew bv figure 

sO Ae, ey a ee are rer high-frequency. 

Dery ye fie ee ie aa Ce hae Meals de inspect. 

ret ae ee ee er intermediate-frequency 

1h at. be. Deileeee: chee Re asiere. eet inches 

CRREIE, AeA. REI.» eins Mies hae ts kilocycles 

PR etl Po pat Wee ede aha: lok MME Bootes lubricate 

Cre ries Ne i eb e AR e  Ry oe pounds. 

AYE tics ee Oe beable es megacycles 

EOWA modulated-constant-wave 

DNTP iia cis nis Mare Cele ales 6 * microvolts 

PRL AED pn, eae Wiis 2 Pee milliwatts. 

Ti: ig ee ae ge a i ee a number. 

OPO. Ab Se ok Soar arr oscillator. 

BAe ae aot Lee +o Seat ates Bae sis paragraph. 

ee TT crt ne as weet radio-frequency. 

ST Gk Clee Ai a Se oP AL. ae Signal Corps. 

Ce i eek ts Bes Re Wee 0 tighten. 

Ue ee er re ties ce cee of ace hes volts. 

WD errands ieice senate 6 War Department 
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APPENDIX II 

MAINTENANCE PARTS 

|. Maintenance Parts for Radio Receiver 
R—140/FSM—| 

The information below was compiled on 17 July 

1945. The appropriate pamphlet of the WD 

Signal Supply Catalog for Radio Receiver 

Higher echelon spare parts: 

SIG 8—-R-140/FSM-1. 

SIG 8—-R-140/FSM-1, Change 1. 

For an index of available catalog pamphlets, 

see the latest issue of WD Signal Supply 

R-140/FSM-1 is: Catalog SIG 2. 

Ref Signal Corps Name of part and description 
symbol stock No. 

9C4180-140) 20 RADIO RECEIVER R-140/FSM-1: AM; operates on 115 v, 50/60 

eye; rack mtg; 19” lg x 10%” d x 8%” h over-all. 

979405 4b Lk BOARD, terminal (brushboard): 5 brush cont; molded bakelite; 

phosphor-bronze cont w/inlaid coin silver strips; 213” lg x 16” wd 

1564” thk; Natl Co #SA-22-G. 
97,9402.98  ..... 7.2: BOARD, terminal: 2 nickel pl brass binding posts; molded poly- 

styrene; 2%,” lg x %” wd; Natl Co. #FWKSA:21 (antenna ground 

connection). 

2094020 aw seh a. BOARD, terminal: 2 pin type jacks bakelite; 2” lg x 18” wd x %” d 
over-all; Cinch #1540 (speaker connection). k 

27, GAO Di eae Oh eee BOARD, terminal: 2 screw type posts; bakelite; 2” lg x 14” wd x ve” 

thk; Cinch #1720 (external relay connection). 

SU 4A01S= 40pm ere CABLE ASSEMBLY, power: cotton covered, rubber insulated; %” 

diam; 5 ft lg; 2 #12 AWG and 2 #20 AWG’‘stranded cond; Natl Co 

#C-627 (with standard four prong male rubber plugs Amphenol 

#PM-4-11 on one end; tinned leads on other end). 

Ba Gee he ee alone es SDBI0—47 Loy... no CAPACITOR, fixed: electrolytic; 10 mf +150% —0%; 50 vdew; case 

1%” lg x 44%” diam; Dubilier part #FA—10003. 

6S Res cee nee Jat 3190026 io. ae CAPACITOR, fixed: mica; 2 mmf; 400 vdew; Natl Co type #B21. 
C12, 30, 31, 32 O12 OL Oia ae seven tie CAPACITOR, fixed: mica; 100 mmf +20%; 500 vdew; CM20A-101M. 

69 he Ramet Oe iat | oe aa $K2024142 - i dnc CAPACITOR, fixed: mica; 240 mmf +5%; 500 vdew; CM20D241J. 
MOLE oy nies, Ape oa SK 205 EI 1S) out aa CAPACITOR, fixed: mica; 510 mmf +5%; 500 vdew; CM20A511J. 
2.0 ty 95. 1D. 2s 

PACAN ACR RRS SAM 8DAIO-196 5. CAPACITOR, fixed: paper; 10,000 mmf 20% —10%; 600 vdew; case 

3g” diam x 14” h; Sprague type G. 

Cl, 3, 6, 10, 14, 

17,°20, 21, 22; 

PAPO he's hilo ab ae) 3DA100—129.2 ....%. CAPACITOR, fixed: paper; 100,000 mmf +20% —10%; 400 vdew; case 

14%” lg x %” diam; Sprague type G. 

Gar S25) oo. 8DA100-84.2 ....... CAPACITOR, fixed: paper; 100,000 mmf +-20% —10%; 600 vdew; case 

2” x %”; Aerovox type #684. 
Be Nei adorei Ge 3DA250-73 ........ CAPACITOR, fixed: paper; 250,000 mmf +20% —10%; 600 vdcew; case 

2%” x 18”; Sprague type G. 

OAK, ai hia Nh Nera Aa 3D9035V-83 ....... CAPACITOR, variable: air dielectric; 5 to 35 mmf; 3 rotor, 3 stator 

plates; case 2144” lg x 154” wd x 1%" h over-all; Natl Co type #SA-13. 

C46n Eo tee cued SD92Z2D VT hs ie: CAPACITOR, variable: air dielectric; 4 sect; 12 to 225 mmf ea sect; 

0.020” air gap; 10 rotor, 9 stator plates; case 948” lg x 5” wd x 343” h 

Natl Co #SA14B (main tuning gang). 

2G LORD Lah eae DIAL ASSEMBLY, tuning: molded bakelite knob w/zinc dial; 4%” diam 

for ¥s” shaft; Natl Co type NPW, #SA-645. . 
4 i DE A eS Ore ge SLB IIAT 9 ibs nee FILTER, band pass: IF; 455 ke; 436” x 475” x 236” over-all; w/455 ke 

inclosed xtal; Natl Co type #SA-81. 
ne ee ee ae ee 
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er 

Ref Signal Corps Name of part and description 
symbol stock No. 

oe ES Ra Ca) Mi a elo OPE Shs ER SOURS GE i ia a a Ee nee 

D7 5598—Ri jae te ew JACK, telephone: single ckt; w/additional set of 1 break and 1 make 

cont; 1vs” d x 144” wd x %” thk; Mallory #04A (headphone jack). 

PZb8246.190 Seog eigae KNOB, bar: molded black bakelite; for %4” diam shaft; single #8—32 

setscrew; 1144” lg x %” wd x 5%” d over-all; Natl Co type #SA:4 

(audio gain). 

OT 6824.20: Vopsi ae eee. KNOB, bar: molded black bakelite; for 4” diam shaft; single #8-32 

setscrew; 144” lg x %” wd x %” d over-all; Natl Co #SA:6 (control 

for CWO). 
27 5824-99 wet |, KNOB, bar: molded black bakelite; for %4” diam shaft; single #8~-32 

setscrew; 14” lg x 1%” wd x %” d over-all; Natl Co type #SA:7 

(control for phasing). 

75824905 1. aie. hacen: KNOB, bar: molded black bakelite; for 4” shaft; single #8—32 setscrew; 

1%” lg x %” wd x %” d over-all; Natl Co #SA:5 (control for RF 

gain). 
OM AAPA WAL i oy we Te KNOB, bar: black phenolic; for %4” diam shaft; single Allen setscrew; 

1%,” x re” x %” over-all; Natl Co #HR-P (selectivity). 

975905 | at. hee eal LAMP LM-25: incandescent; 6.3 v, 0.15 amp, bulb T—-3—% clear; minia- 

ture screw lamp; Mazda #40 (meter pilot lamp). 

275959) THe aseee oot LAMP LM-52: incandescent; 6-8 v, 0.15 amp, bulb T3—%”; miniature 

bayonet base; Mazda #47 (on-off pilot lamp). 

975889209 Weve LAMPHOLDER: miniature bayonet base; pressed steel body; 15%” x 

13,” x +8” over-all; Mallory #B-810—-RX (for on-off pilot lamp). 

88999 47 awe eye? METER, milliammeter: dc; 0-1 ma; round bakelite flush mtg; 2%” 

flange; 244” mtg hole; 2%” d; Natl Co type #SM-80 (transparent 

scale; first half 0-9 in S units; 2nd half 0-40 DB units above S9; hole 

with x” rubber grommet in rear of meter for pilot lamp). 

R427, 29)...... 3RC20BE301J ..... RESISTOR, fixed: composition; 300 ohms +5%; % w; RC20BE301J. 
iii by aE 38RC41BE511J ..... RESISTOR, fixed: composition; 510 ohms +5%; % w; RC41BE511J. 

CD Olt 3 8, 38RC2Z0BE821J ..... RESISTOR, fixed: composition; 820 ohms +5%; % w; RC21BE821J. 

IND nt as 8RC20BE512J ..... RESISTOR, fixed: composition; 5,100 ohms +5%; % w; RC20BE512J. 

LRG ON Sa ee 38RC41BE153K ..... RESISTOR, fixed: composition; 15,000 ohms +10%; 2 w; RC41BE153K. 

BEG 80) 2. os oa 3RC20BE2033 ..... RESISTOR, fixed: composition; 20.000 ohms +5%; 4% w; 83RC20BE203J. 
Ra oe 8RC41BE3033 ..... RESISTOR, fixed: composition; 30,000 ohms +5%; 2 w; RC41BE303J. 

UT OA si. a iechy ac 8RC20BE513J ..... RESISTOR, fixed: composition; 51,000 ohms +5%; % w; RC20BE513J. 

Rome, 24 ..../|e8RC20BN104K:. wh: RESISTOR. fixed: composition; 100,000 ohms 10%; % w; RC20BE- 

104K. 
LECTUS 0 Se a 8RC41BE104K ..... RESISTOR, fixed: composition; 100,000 ohms +10%; 2 Ww; RC41BE- 

104K. 
ee ls sc way et 8RC20BE244J ..... RESISTOR, fixed: composition; 240,000 ohms +5%; % w; RC20BE- 

244J. 

Re, 8, 12, 19, 26, 
2h Aa ine eee oP 8RC20BE514J ..... RESISTOR, fixed: composition; 510,000 ohms +5%; % w; RC20BE- 

514J. 
[ie DN Re ene 3Z60006D4 ........ RESISTOR, fixed: wire-wound; 64 ohms +10%; 3 w; 1%” lg, wound 

on flat strip; Mallory type #864-C. 
UO CUT Ras, 's Guns Kd ZAT21T 9-22 iene eee RESISTOR, variable (potentiometer): wire-wound; 1,000 ohms; 1 w3;. 

13” diam x 4” d; 4” shaft %” beyond bushing; Clarostat #E-9029A 

type MH. 

LEK oe a ee 27H 280-28) ¥, cc eae RESISTOR, variable (potentiometer): wire-wound; 10,000 ohms; 1.5 

w; 15%” diam x +8” d; Clarostat #G—60, type P-58. 
erka sy sy Sada’ OLE eos eis RESISTOR, variable (potentiometer): carbon; 500,000 ohms 20%; 

2 w; 1%” diam x #4” d; Centralab #1-010-1635. 

2ZK8309-1 ........ SHIELD, tube: aluminum; round; ventilating holes; friction mtd; 4%” 

lg x 15g” in diam; Natl Co #T78. 

ZESOIG OS ue ae hea SOCKET, tube: 6 prong; bakelite; 255” lg x 34” thk; Cinch #Z-18. 

ZASGTO.59 baa see SOCKET, tube: 6 prong; ceramic; 1%” diam; Natl Co #CIR-6. 

Ste 3Z9868-8.31 5. A. SWITCH, toggle: SPST; %” lg x %4” wd x *%” d; AH&H #20994L. 

BAC Oe $Z9858-8.382 ....... SWITCH, toggle: SPDT; 1%” lg x 48” wd x *%” d; AH&H #21350E. 
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lbw Eo tsk 3Z9858-8.3838 ....5.. SWITCH, toggle: SPST; %” lg x 4%” wd x %%” d; AH&H type #80994. 

TAS ae, Doe ZL90A4, 10am, tee TRANSFORMER, BFO: 456 ke; 4364” lg x 23%” wd x 148” thk; Natl 
Co type SA: 41H. 

TS exh eee ee 229641, 8h re iso Ae TRANSFORMER, IF: 456 kc; output; shielded; 4364” lg x 2%” wd x 
148” thk; Natl Co type #SA-41-G. 

POA Beit ee ee 2Z29641.82° 30.250 TRANSFORMER, IF: 456 ke; interstage; shielded; 4364” lg x 234” wd 
x 148” thk; Natl Co #SA-41-F. 

302625-1 5 TUNING UNIT, RF: ant; RF and osc coils; 100-200 kc; 10%” wd x 

é 216” h x 5%” d over-all; Natl Co type H. 

S3C262540 a ae TUNING UNIT, RF: ant, RF and osc coils; 50-100 ke; 10%” wd x 

21%” h x 53g” d over-all; Natl Co type J. 

BC2Z6250220 Freee: Ree TUNING UNIT, RF: ant, RF and osc coils; 180-430 kc; 10%” wd x 

276” h x 538” d over-all; Natl Co type G. 

302625-3 ee ee: TUNING UNIT, RF: ant, RF and ose coils; 480-960 ke; 10%” wd x 

216” h x 53%” d over-all; Natl Co type F. 

38026254908 7 TUNING UNIT, RF: ant, RF and osc coils; 900-2050 ke; 10%” wd x 

216” h x 53%” d over-all; Natl Co type E. 

SC2625shin. weeded TUNING UNIT, RF: ant, RF and ose coils; 1.7-4.00 mc; 10%” wd x 

216” h x 55%” d over-all; Natl Co type JD. 

3C262b4i aL See TUNING UNIT, RF: ant, RF and osc coils; 3.5-7.3 me; 10%” wd x 

276” h x 5%” d over-all; Natl Co type JC. 

3@2625-6. 5p eee * TUNING UNIT, RF: ant, RF and ose coils; 7.0-14.4 me; 10%” wd x 

216” h x 5%” d over-all; Natl Co type JB. 

362625—8 are w ede TUNING UNIT, RF: ant, RF and osc coils; 14.0-30.0 mc; 10%” wd x 

216” h x 53%” d over-all; Natl Co type JA. 
VibG ack oe Solace ZIG BUA tae ie ee TUBE, electron: JAN-6B7 (glass). 

V7 ee eerie 236SQ Te Sie Cee. TUBE, electron: JAN-6SQ7 (metal). 

Vo;"45 Spay sey 2I6CGr. ie ee are. TUBE, electron: JAN—6C6 (glass). 

V3;, 4 Sie eee ee QICTI0R ee ae ee TUBE, electron: JAN-6J7 (metal). 

VIE 2abe6 soe: 23 6DG pay OS. TUBE, electron: JAN-6D6 (glass). 

Vie Arba Ore ew dG Kees ....| TUBE, electron: JAN-6K7 (metal). 

V9} pa oe eatin eter»: ZIAD LE at ae TUBE, electron: JAN-—42 (glass). 

VO7 tien Bre pan eas, 2UV6GL/Gie See TUBE, electron: JAN-6V6GT/G (glass). 
GI29 135 tare 3DB8-82.1 ......... CAPACITOR, fixed: electrolytic; 3 sect; 8-8-8-mf; 475 vdew; 31%” lg 

x 2” diam; Sprague #D-9053 or INNco #40B300. 
2Z2636-26 ......... CLAMP: tube; stainless steel; natural finish; 2%” lg x 1144” wd x %” h 

over-all; Birtcher #926C. 
TA 2e he thee SO326-80 ee COIL, AF: filter; 17 hy; 80 ma; 300 ohms; 3%” h x 3%” lg x 3%” wd 

over-all; Natl Co #80. 
does ee A ee ee ee G23 106% ae ee CONNECTOR, male contact: 2 rectangular parallel cont; straight; 

1%” diam x 1%” lg over-all; Corwire #150. 
Co A hey ee 2Z8674.40 - 2.0: SOCKET, tube: 4 prong; bakelite wafer; 225” lg x 1%” diam; Cinch 

#X-18. 
SS ee cee Oe 8Z9858-8.33 ....... SWITCH, toggle: SPST; bakelite body; %” lg x 1%” wd x ¥%” d; AH&H 

#80994. 
SB Al aio gS ihe 3Z9857.40. ..... 0.0. SWITCH, toggle: DPDT; bakelite body; 1%” lg x %” wd over-all; 

AH&H #20905-GH. 
oe VT AG 2Z9608—-7 ..2.2..... TRANSFORMER, power: plate and fil; pri 115 and 230 v, 50/60 cyc; 

secd #1 560 v, 35 ma, CT; secd #2 5 v, 3 amp; secd #3 6.3 v, 3.4 amp; 
376” wd x 35%” wd x 35” dx 3%” h; Natl Co #D-367. 

A I et ae 2d SO siytetta ac? ta pie te TUBE, electron: JAN-80. 
ee a ae i 
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WD Signal Supply Catalog for Radio Receiver 

(National model HRO-MX) is— 

Fized plant maintenance list: 

SIG 10-333, Radio Receiver HRO-M. 

(For an index of available catalog pamphlets, 

see the latest issue of WD Signal Supply Cata- 

log SIG 2.) 

2. Maintenance Parts for Radio Receiver (Na- 
tional Model HRO-MX), Power Supply 
(National Type SPU 686-S), and Power 
Supply (National Type SPU 697) 

The information below was compiled on 17 

July 1945. The appropriate pamphlet of the 

a. MAINTENANCE PARTS FOR RADIO RECEIVER (NATIONAL MODEL HRO-—MX). 

ae S ire ry. Name of part and description Bees oa ae 

RADIO RECEIVER HRO-MX: freq range, 50-430 ke 

and 480-30,000 ke includes: 

POWERCUNIT: 68655): 608 de 6r fo aco... RA EO 

POWER UNIT 697, 115/230 v, 50-60 cps ac .......... 
2Z9405.45 ....... BRUSHBOARD: contacting plug-in coil sets ........ SA-22-G (N1) 

3E4018-4 ....... CABLE ASSEMBLY: power, 5 ft lg ................. C-627 (N1) 

Ci, C3, C4, C5, 

C6, C10, C14, 

C17, C18, C20, 

C21, C22, C23, 
OD ee das okie 3DA100-129 ..... CAPACITOR, paper: 0.1 mf, 400 vdew ............... G (S8) 

C2, C7, C9, C15, 

C24, C26, C28 |. 3DA10-196 ...... CAPACITOR, paper: 0.01 mf, 600 vdew .............. G (S8) 

Oe «ft Oe 3DA250-73 ...... CAPACITOR, paper: 0.25 mf, 600 vdew .............. G (S8) 

Uo | ae 3DB10-47 ....... CAPACITOR, electrolytic: 10 mf, 50 vdew ........... FA10003 (C15) 
C12, 30, 31, 32, 

“ye OO ie SK2O10N14 2... CAPACITOR, ceramic: 0.0001 mf, 500 vdew .......... CM20A101M 

1 aa SK2024142 ve). oc CAPACITOR, mica: 0.00024 mf, 500 vdew .......... CM20D2413 

MUG cg ORZ0511I2 hock CAPACITOR, mica: 0.00051 mf, 500 vdew .......... CM20A5113 

a ee 3D9035V-33 ..... CAPACITOR, variable: 30 mmf, 6 plate ............. SA-13 (N1) 

CAY Je B8DAI—b29 55. wok. CAPACITOR, mica: 0.001 mf, 500 vdew ............. 1467 (A1) 

a 8D9002-12 ...... CAPACITOR, mica: 0.000002 mf, 400 vdew .......... SA-17 (N1) 
Code 8D9040-18 ...... CAPACITOR, ceramic: 0.00004 mf, 500 vdew ........ D (C4) 

lee 8D9850-2 ....... CAPACITOR, mica: 850 mf, 500 vdew .............. 1467 (A1) 

J a 3DA2.600 ....... CAPACITOR, mica: 0.0026 mf, 500 vdew ............ 1467 (Al) 

LS a SKNo01GZ3S—-% Aen CAPACITOR, mica: 0.0016 mf 2%, 500 vdew ...... CM3CC162G 

Re oie cs. «i 38D9880-2 ....... CAPACITOR, mica: 0.00088 mf, 500 vdew ........... 1467 (Al) 
CA aa 3D9450-3 ....... CAPACITOR, ceramic: 0.00045 mf, 500 vdew ........ DUAL C (C4) 

GAlme. 8D9350-14 ...... CAPACITOR, ceramic: 0.00035 mf, 500 vdew ........ DUAL C (C4) 

C20 D9050-107 ...... CAPACITOR, ceramic: 0.00005 mf, 500 vdew ........ D (C4) 

SEG@e 38D9225V-7 ...... CAPACITOR, variable: main tuning, 4 sect, 12 to 225 

TL EeAaSeCh ida” Ladin, Mer ted. lah Win ats SA-14-B (N1) 

SOIG25 betes la oe COIL ASSEMBLY, RF: ant, r—f and osc coils, 50-100 

KG sCONSIStR HOLY 45 COLLIS.) aa ni fim. &. Sees Bee OSH J (N1) 

SC2b20-1 a ae COIL ASSEMBLY, RF: ant, and ose coils, 100-200 ke, 

CONSIBTSY OL: AACOLS's es achat co ict. asa aaah 2 arbiter e the H (N1) 
362625—20 eee COIL ASSEMBLY, RF: ant, r-f and osc coils, 180-430 

kexconsistssol 4 Colls.p- 4s ee es sec se G (N1) 

SEeblh-S sees COIL ASSEMBLY, RF: ant, r-f and osc coils, 480-960 

Re mconsistsran 46COl8y arto moet ndeine oe a hs es oe ok F (N1) 
BC 260b—4 ee COIL ASSEMBLY, RF: ant, r-f and osc, coils, 900—- 

2050- ke, consistent i4 scolls Gk IE. EL E (N1) 
SC2600— One COIL ASSEMBLY, RF: ant, r-f and osc coils, 1.7-4 

mcnednsiste. of, 4 oils te ert, eR JD (N1) 

BOLZOLD— | meee: COIL ASSEMBLY, RF: ant, r-f and ose coils, 3.5-7.3 

DCTCORSISUS OLc4 COMB @ rer een a ter, aoe oc ae JC (N1) 
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3O2625-Gl mets. COIL ASSEMBLY, RF: ant, r—f and osc coils, 7.0-14.4 

mc; ¢osists of°4’ tolls. es eas eo eae JB (N1) 

3C2625-8 o\..05. COIL ASSEMBLY, RF: ant, r-f and ose coils, 14-30 

me, consists: of 4i coils. hey ine eae eee JA (N1) 

225 104:207 Fite DIAL ASSEMBLY, tuning: bakelite knob, w/dial .... | NPW, SA-645 

(N1) 

dhe ee Care PU reR CT: 8Z1891-19 ...... BILLER, xtal,* T2245) ke; w/xtaiee. Oy os oe ek SA-81 (N1) 

2Z5598-8 ........ JACK: phone: two ckt) aes. Seen eae ae eae 704-A (M1) 

156 Baa eres ere i PHIM ATMOS 5 oN KNOB, tuning: with micrometer dial ............... SA-645 (N1) 

Ko ah wh. toe 2Z75840-15 ...... KNOB, selectivity control: %” shaft .......5°....... SA-1273 (N1) 

KS stroke 5 275894 22 oi rae KNOB; phasing control: 4” shaft)... 000. .005709 SA-7 (N1) 
Ka res pe 275824.20 ....... KNOB). RP gain’control:® UM hatte eee SA-5 (N1) 
4 Bees eeu. 275824.21 .......| KNOB, CWO control: %4” diam shaft ................ SA-6 (N1) 
KG ee til pee ig 275824, 190s a KNOB, audio gain: %” diam shaft .................. SA-4 (N1) 

275952 2 aes yl LAMP; pilot:’ 6-8)-v;, 0:15 ainp Soh? .. eS ee 47 (G3) 
2Z5883-58 ....... LAMPHOLDER: pilot; minature bayonet base with red 

FOR CD eh LAO Ay at A nee ee ee hE 2 ee B-310-RX (M1) 

SE SO1=200 ed. METER (DCs OLN ma ter aiee eae ee roar Hels ete MR25WOO1 
DCMA 

Fy BS aR Cade tt 2Z7280-28 ....... RESISTOR, pot: WW, 10,000 ohms, 1.5w............ G60, Type P-58 

C12 
R29. (ee) & 8RC21BE512J ... | RESISTOR, carbon: 5,100 ohms, %w............... Mi Seite Sh? 

R8, 8, 12, 19, 26, 
28, 81° 4.9 8RC21BE514J ... | RESISTOR, carbon: 510,000 ohms, %w ............ RC20BE514J3 

R4, 27,29 ...... 3RC21BE301J ...}| RESISTOR, carbon: 300 ohms, %w................. RC20BE3013 - 

R513 gael 3RC21BE513J ...| RESISTOR, carbon: 51,000 ohms, %w.............. RC20BE513J 
R6, 7, 22,24 .... | 3RC21BE104K ... RESISTOR, carbon: 100,000 ohms, %w............ RC20BE104K 

RIO PsA 8RC41BE153K ...{| RESISTOR, carbon: 15,000 ohms, 2w............... RC41BE153K 
Rip a2 a 3RC21A 82423"... | RESISTOR; carbon: 2,500 ohms, % w ..........2..... 810 (C4) 

R14, 23.5 Avs 3RC21BE244J ... | RESISTOR, carbon: 240,000 ohms, %¥w.............. RC20BE244J 

Rip ti) Sines 3RC41BE303J ...| RESISTOR, carbon: 30,000 ohms, 2w............... RC41BE303J 

RIG) shh5h0 50h 3RC21BE203J ...| RESISTOR, carbon: 20,000 ohms, %w.............. RC20BE203J 

R17 1840 Vee 8RC41BE104K ... | RESISTOR, carbon: 100,000 ohms, 2 W ............. RC41BE104K 

R20 2 RS 3RC21BE8213 ... RESISTOR, carbon: 820,ohms, %w................-.- RC20BE821J 

RO tad Fes 3Z6006D4 ....... RESISTOR. W Wee 64 ohims) (8) ver wr oie eae fe ee 864-C (M1) 

R26 42 Aa POR 8RC41BE5i1S $Y)" “RESISTOR, carbon: 510'ohms,:2 ww (600 on ae RC41BE5113 

RAO: ane ee 3RC21BE202J .,. | RESISTOR, carbon: 2,000 ohms, %w............... RC21BE202K 

R32 fe 22 7T219—-22 8 Py RESISTOR, pot: WW, 1,000 ohms, 1w.............. E-9029A type 
MH (C10) 

R3Gi oot) le OT 797202 VAY Luk RESISTOR, pot: carbon, 500,000 ohms,2w ......... 1—010-1635 (C4) 

278676.59 “20 e: SOCKET, ‘tube: 6 ‘cont,’ ceramic "P,P a. ae ee CIR-6 (N1) 

278676.68 2.2. SOCK bPyeruber "Gy cont: bakelite >.) 220028 Gano a ee Z18 (C6) 

PT S677,89) ocak bee SOCKET, tube: J prong,” Cerayuc™ got 2.4 eee CIR-7S (N1) 
6C35-14 ...).... | SPEAKER, dynamic: 8” includes audio output trans- 

former, denser A I088 (0 Pr ee) YO ie eee PM8C (J6) 

» & ba? CO ino A 8Z9858-8.33 ..... SWITCH, toggle: SPST, (same as in 6 v and 115 v 

DOWEL UNI) ee ei eae ae ee RO ee 80994 (A17) 

UP a boty deeds 3Z79858>8 310, 20 SWITCH togslerSP SP ly ce tee ee ne ee 20994L (A17) © 

D4: fu day Mitel 8 A te 37 9858-830 evans SWATCH togrzley, SPD i: to 2) aaa Oh ean ee ere 21350E (A17) 

97,9402.98. 4, 08 TERMINAL BOARD ?%2 term, ant: ano. eee FWK-SA21 

(N1) 
979402410). 9 Oe. TERMINAL BOARD: 2 pin type jacks, marked SPKR | 1490 (C6) 

TPO Wena eee | EUAN WI a TRANSFORMER ASSEMBLY: 2d IF, 456 kc, includes 

2: tris there’ -), 54 9) ot Ee ene Se ee ee ae ae ee SA-41-F (N1) 
he TOMAR GE Ay O79G4I AV Ve: TRANSFORMER ASSEMBLY, IF: 456 kc, includes 2 

brimMmetel! aie be? Oe te a er ee ate SA-41-G (N1) 
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OS a 2Z9644.10 ....... TRANSFORMER ASSEMBLY, BFO: 4656 kc, includes 

ROR CE 5 ch me Ra I Let Re SLi cry ec a gee SA-41-H (N1) 

Wis).2,. 5, 6 had CANS ret ene a2 ERLISTE DOs OL pa gties Ba Titre nee seas CE, cok sha) 48 ity Celes's ale ae 6D6 

lk Sk ea al IOs mite Sedans wea TUBE: type JAN 26G6 V0.4. Oe i Mk JAN6C6 

ee an AY 6 (OD SANA pe ee TUBES typeld AIN-OB Tie wi toads ce as, dra pws ed ee @ JANTB7 

a BT Apa decal aA REE LG LUCY DO rad ec tere nae hun ei ace helt Loa: tos. 4k lain bh JAN42 

b. MAINTENANCE PARTS FOR POWER SUPPLY (NATIONAL TYPE SPU-S). 

NY 3 d.3aits « 3Z1086B-1 ...... BATTERY. CLs Pa cae eae isles Bic OE mT ls 6s » be 24A (M31) 

RES Ss 3DB500-13 ...... CAPACITOR, electrolytic: 500 mf, 15 vdew .......... BRH-155 (C15) 

(P4y Be ee BDB8=82. 3.0.0 CAPACITOR, electrolytic: dual, 8-8 mf, 475 vdew .... | D-9052E (S88) 

ae 3C326-31B ...... COIL, choke: | fiterg ii Metres fons ci yd Mad ok, 350) SA-31-B (N1) 

a es eas 3C326-869 ...... COLL hash? chokes ee) ou erate ries hw Pee eld SA-869 (N1) 

Toh ren AG A aa ae FUSE? 10. aimp, 2ouvy SYDEsOAG ie fel owes ees. si 1081 (L3) 

mec) ss ss WAS Val ZNE ue aey ons FUSE) EXTRACTOR POST ewe 2 Ee. 1075 (L3) 

os 2Z8674.40 ....... SOCKET, tube: 4 cont, bakelite, wafer ............. X-18 (C6) 
le 3Z9858-8.33 ..... SWITCH, toggle: SPST (same as X1, 4 in receiver) ... | 30994 (A17) 
LES en a 3H6785-1 ....... VIBRAPACK: 6 v d-c input, 165 v dec @ 50 ma output, 

includes: 6B200 (M1) 

3DA500-38 ...... CAPACITOR, paper: 0.5 mf, 50 vdew .......... RF481 (M1) 

‘8DA6-98 ........ CAPACITOR, paper: 0.006 mf, 1500 vdew ....... CP26A1KH602K 

3DA100-604 ..... CAPACITOR, paper: 0.1 mf, 200 vdew .......... CP26A1EC104K 

3DA50-239 ...... CAPACITOR, paper: 0.05 mf, 600 vdew ......... CP26A1EF503K 

BOR bd hoes e's wes 5 COUG URE choke): mh; 15 ohm. i 3. A-—42334-2 (M1) 

80823-12H <0, COIL, hash choke: 55 turns #16 wire ........... A-40785-2 (M1) 
3RC21BE512J ... RESISTOR, carbon: 5,100 ohm, 4w............ RC21BE512J 

2Z9625-49 ...... Transformer, vibrator, 3 v input, output 200 v at 

Nb en S202 8 AAD SRI | RI ee SOC 84 a a A ee B-44678—-4 (M1) 

2J6X5GT/G ..... TUBE: type JAN-6X5GT/G .................... JAN6X5GT/G 

2C49038A/V1 VIBRATORS plug-in 4 prong asi wee elke cho aliis ae 826 (M1) 

c. MAINTENANCE PARTS FOR POWER SUPPLY (NATIONAL TYPE SPU 697). 

aes, 14 ..... SD BS-17 esac CAPACITOR, electrolytic: 3 sect, 8-8—-8-mf, 475 vdew D7166 (S8) 

4. Ce 3C326-31Q ...... COIL, AF filter: 17h @ 80 ma, 300 ohm ............. SA-31Q (N1) 

O04. DS rn 2Z8674.40 ....... + SOCKET, tube: 4 cont, bakelite wafer .............. X-18 (C6) 

SPA 4s 38Z9858-8:33 ..... SWITCH, toggle: SPST (same as in X1, 4 receiver) .. | 80994 (A17) 

SS) ee 3Z9858-8.2 ...... SWE rp tor eles: MPD Tayi tnt bees mues oc. WN Lay ios: 81012AB (A17) 

Cl 2Z9608-7 ........ TRANSFORMER, power: pri 115 v and 230 v 50/60 ens, 

secd #1, 560 v ct @ 35 ma, secd #2, 5 v @ 3 amp, 

seed #3,6.3v@3.4amp........ Prat RS, A 

WE Lk) 5 en 4 Ee UB EGeme CY DORA N=-80) a aeoen lube ein gy ec mat, SAT Oa) JAN80 
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3. List 

Code No. 

Al 

A17 

C6 

C10 

C12 

C15 

G3 

G15 

J6 

L3 

M1 

M31 

Nl 

88 

of Manufacturers 

Name 

Aerovox Corporation. 

Arrow, Hart & Hegeman Electric Co. 

Cinch Mfg. Corp. 

Clarostat Mfg. Co., Inc. 

Codeco-Communications 

Development Co. 

Cornell-Dubilier Electric Corp. 

General Electric Co. 

Globe Union, Inc. 

Jensen Radio Mfg. Co. 

Littlefuse, Inc. 

Mallory, P. R., & Co. 

Mueller Electric Co. 

National Co. 

Sprague Specialties Co. 
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